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FOREWORD 

Presented number of Silesian University of Technology. Scientific Papers. Organization 

and Management Series. Contemporary management. Presented papers contain result of 

researches conducted by various universities from Poland. The number consists of 43 papers. 

The papers presented in the number concentrate on many topics connected with 

organization and management. There are in the number papers about: management  

in SME enterprises, quality management, economics, logistics, management in health care, 

human resource management, Smart City, project management, sustainable development, 

service management, supply chain management, production management, tourism 

management, process management, marketing, Society 5.0, impact of COVID-19 on 

management, Industry 4.0 and technology management.  
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EMOTIONS IN ECONOMIC ACTIVITY: A CASE STUDY OF POLISH 

ENTREPRENEURS IN THE SME SECTOR 

Marcin BANASZEK 

Jan Kochanowski University in Kielce, Faculty of Law and Social Sciences, Department of Economics and 

Finance; marcin.banaszek@ujk.edu.pl, ORCID: 0000-0002-6119-0771 

Purpose: The aim of this article is to comprehend the role of emotions in the business decision-

making process and to identify the influence of emotions on the economic behaviors of 

entrepreneurs, considering their satisfaction levels and ability to manage emotions in the 

workplace. 

Design/methodology/approach: The theoretical part of the study draws on a critical literature 

review, whereas the empirical one employs a diagnostic survey based on a questionnaire as  

a research tool. To analyse the data, descriptive statistics were obtained and a correlation study 

was performed. 

Findings: The study revealed that most of the entrepreneurs surveyed are satisfied with the 

conduct of business activities and that satisfaction is related to various economic behaviours. 

Entrepreneurs experience both positive (satisfaction, enthusiasm) and negative (anxiety, 

embarrassment) emotions. Positive emotions correlate with positive economic behaviors,  

while negative emotions have the opposite effect. Most entrepreneurs assess their emotional 

management abilities at least at an average level, but there are areas for improvement.  

There are differences in self-assessment of emotional control abilities before making business 

decisions among entrepreneurs. The presented conclusions suggest the necessity for ongoing 

enhancement of emotional competencies to bolster the positive development of enterprises. 

Research limitations/implications: Study limitations include the absence of longitudinal 

analysis, hindering the assessment of satisfaction and economic behavior dynamics.  

Future research should consider exploring external factors' impact on the relationship between 

satisfaction and economic behaviors, providing a more comprehensive analysis of contextual 

influences on entrepreneurs' decisions. 

Practical implications: Research results reveal significant connections between entrepreneurs' 

satisfaction and economic behaviors, emphasizing the role of emotions in business decisions. 

Practical implications recommend conscious emotion management, achieving work-life 

balance, and diversifying support. Entrepreneurs can benefit from implementing emotion 

management strategies, which can improve business efficiency, encourage innovation,  

and improve the handling of business challenges. 

Originality/value: This article introduces a holistic perspective on the interplay between 

entrepreneurs' satisfaction and economic behaviours, emphasising emotions' role in decision 

making. Its value lies in combining research on satisfaction, emotions, and their management, 

offering practical recommendations for both business practitioners and researchers interested 

in the psychological aspects of corporate functioning. 
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Keywords: Emotions in business, economic behaviors, emotional management, behavioral 

finance. 

Category of the paper: Research paper. 

1. Introduction  

In contemporary times, economic activities are becoming increasingly complex and 

demanding. Entrepreneurs consistently face challenging decisions and confront various types 

of challenges. Emotions play a significant role in business operations and can impact numerous 

aspects of a company's functioning. Polish entrepreneurs often struggle with managing their 

emotions, and through their experiences, the importance of emotional awareness in business 

becomes evident. 

Managing a business requires not only knowledge in finance, marketing, or law but also 

skills in handling difficult situations and conflicts. Owners of Polish companies frequently face 

financial problems, difficulties in company registration, or a lack of customer interest.  

In such situations, they often grapple with negative emotions like frustration, anger, or a sense 

of failure. Inability to cope with these emotions can influence the decisions they make and, 

consequently, the overall functioning of the company. 

Emotional control is not only about influencing business decisions. Collaboration with 

clients, business partners, or employees also demands the ability to deal with challenging 

situations that often arise in an entrepreneur's life. Correspondence exchanges or business 

meetings characterized by tense emotions can negatively impact relationships with others and, 

consequently, a company's results. 

Emotional awareness in business is, therefore, extremely important. Business owners must 

be able to recognize and control their emotions to lead companies effectively and efficiently. 

Polish entrepreneurs are increasingly recognising this importance, as evidenced by the 

emergence of training programmes and coaching initiatives on the market that address this 

issue. Emotional awareness not only facilitates business management, but also represents a step 

toward personal and professional development. 

Emotions play a crucial role as one of the primary mechanisms that guide and channel our 

attention, thus shaping our decisions. They delineate what is deemed relevant for a given action 

or problem. Moreover, as we navigate the process of choosing the most effective means to 

achieve our desired goals, emotions assist in narrowing down the spectrum of viable alternatives 

and contribute to the ranking of these options. In these various capacities, emotions emerge as 

crucial components in facilitating rational economic decision-making (Bandelj, 2009, p. 352). 
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Drawing on a comprehensive body of psychological research, it has been observed that 

emotions have a profound impact on cognition (Isen, 2002, pp. 75-85). Furthermore, there are 

two overarching explanations for why emotions might play an even more crucial role in  

an entrepreneurial context compared to a general organizational setting. 

Firstly, the environments in which entrepreneurs operate are typically characterized by 

unpredictability and uncertainty. In such circumstances, emotions can significantly influence 

specific actions or decision outcomes, a phenomenon less pronounced in environments with 

lower levels of uncertainty and predictability (Forgas, George, 2001). 

Secondly, the specific tasks undertaken by entrepreneurs, such as decision-making and 

judgment (Grichnik, Smeja, Welpe, 2010, p. 16), have been previously demonstrated to be 

strongly influenced by emotions (Baron, 2008). Consequently, economic models that account 

for bounded rationality and incorporate the impact of emotions are more fitting within the 

entrepreneurial context. 

On one hand, the role of emotions in entrepreneurship appears to be even more crucial than 

in many other organizational environments. On the other hand, there is a limited amount of 

theoretical and empirical work dedicated to the topic of emotions and their impact on 

entrepreneurship. Therefore, investigating these relationships for a better understanding of their 

context in entrepreneurship seems crucial (Grichnik, Smeja, Welpe, 2010, pp. 16-17). 

Moreover M. Granovetter argued that "the behavior and institutions [of economic life] are 

so constrained by ongoing social relations that to construe them as independent is a grievous 

misunderstanding" (Granovetter, 1985, pp. 481-482). This statement regarding the embedding 

of economic actions in social networks became the basis for extensive research in economic 

sociology (Smelser, Swedberg, 2005). In a parallel vein, I propose a concept of emotional 

embeddedness of economic action. I argue that due to the interdependent nature of economic 

activities and the inherent relational aspect of transactions between parties involved in  

an exchange, emotions generated during interactions significantly shape economic outcomes. 

Similar to the roles played by culture, networks, institutions, and power, emotions both facilitate 

and limit economic activity (Bandelj, 2009, p. 355). 

The aim of this article is to understand the role of emotions in the process of making 

business decisions and to identify the impact of emotions on the economic behaviours of 

entrepreneurs, considering their level of satisfaction and the ability to manage emotions in the 

workplace. The research conducted sought answers to the following research questions: 

 What is the role of emotions in the process of making business decisions? 

 What is the level of satisfaction among entrepreneurs in conducting economic activities? 

 Are there any relationships between satisfaction in conducting economic activities and 

economic behaviors? 

 What emotions accompany entrepreneurs in the process of making business decisions? 

 Are there any relationships between positive emotions and economic behaviours? 
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 Are there relationships between negative emotions and economic behaviours? 

 How do entrepreneurs assess their ability to manage emotions in the workplace? 

 Is it possible to control emotions before making business decisions? 

The originality of the conducted research lies in a holistic approach to analysing 

entrepreneurs' satisfaction, identifying statistical relationships between satisfaction and diverse 

economic behaviours, and exploring the role of emotions in making business decisions.  

This collectively provides a new perspective on the behavioral finance of businesses. 

2. Literature review  

Emotions play a significant role in the process of making business decisions. Despite the 

common tendency to focus on data and facts analysis, it is emotions, both conscious and hidden, 

that influence the shaping of strategies, the selection of business partners, and the willingness 

to take risks. Entrepreneurs, considering their personal emotions, introduce a subjective element 

into the decision-making process, which can lead to both successes and failures. 

The origin of the word "emotion" derives from the Latin verb "motere," meaning "to move". 

However, to fully understand the meaning of this term, it is worth noting the prefix "e-", 

suggesting something more than just movement or stirring – it may indicate an additional, 

extended, or surpassing basic activity. This prefix indicates that emotions have a tendency to 

act or react (Goleman, 1997, p. 27). Emotions are not only associated with experiencing specific 

mental states but also with a tendency to evoke particular behaviors or reactions. They are 

deeply embedded within a person and often guide their actions and influence the decisions 

made. 

According to D. Goleman, emotions can be defined as a complex blend of feelings and 

thoughts that are associated with specific psychological states and biological reactions of the 

organism. These emotional states, along with predispositions to action, constitute an integral 

part of the human heritage passed down to us by evolution (Goleman, 1997, p. 442). 

D. Goleman asserts that emotions essentially serve as stimuli shaping an individual's 

readiness for action. These are rapid life-saving or life-sustaining plans embedded in our psyche 

by evolutionary history. Emotional reactions triggered by various situations, such as fear, joy, 

anger, or sadness, not only influence human thoughts and feelings but also activate instincts 

and prepare individuals to take appropriate actions at the given moment. Therefore, 

comprehending emotions is crucial for a better understanding of human behaviour and 

responses in various life situations. 

Another renowned psychologist, R. Lazarus, proposes a more intricate approach to 

emotions. He contends that emotions result from an individual's appraisal of a situation, rather 

than being merely reactions to specific stimuli. According to his theory, emotions are more 
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individualized and dependent on our perception and interpretation of a given context (Lazarus, 

1991, p. 73). 

Emotions can be categorised into various types, each possessing its unique characteristics. 

R. Plutchik, a distinguished psychologist and emotion researcher, identified eight primary 

emotions, which he grouped into four opposing pairs. These primary emotions are fundamental 

emotional reactions that occur in humans. Here are the eight types of emotions according to  

R. Plutchik, along with their opposites (Plutchik, 1980, p. 356): 

 Joy and sadness. 

 Anger and fear. 

 Acceptance and disgust. 

 Anticipation and surprise. 

R. Plutchik posited that these eight primary emotions form the foundation for the more 

complex and diverse emotions experienced by individuals in their daily lives. Introducing 

contrasts between emotions allows for a nuanced understanding of their subtleties and 

variations in emotional responses to various situations and stimuli. This approach to emotions 

aids in gaining a better understanding of their role in life and interpersonal relationships 

(Plutchik, 1980, p. 357). 

The emotions identified by R. Plutchik as primary have applicability not only in the context 

of personal emotional experiences, but also in business, particularly concerning entrepreneurs. 

Here is how these emotions can be attributed to actions and situations encountered in the 

business world: 

 Joy - In the context of entrepreneurs, joy can serve as a driving force. This emotion 

motivates and inspires, assisting entrepreneurs in striving for success. The joy 

associated with achieving goals or the success of a company can be a powerful 

motivator. 

 Acceptance - embracing and accepting other individuals, including employees, business 

partners, and clients, is crucial for building lasting relationships. Acceptance can 

enhance relationships within a team and with clients, creating an atmosphere of trust 

and cooperation. 

 Disgust/Repulsion - in business, it can act as a tool to protect against situations or 

individuals that may be harmful or inappropriate. This emotion can help entrepreneurs 

make thoughtful decisions, eliminating risks. 

 Fear - can lead to caution and restraint from actions, which in certain contexts can be 

beneficial. In business, moderate fear can help avoid risks and make more deliberate 

decisions. 

 Anger - when controlled and constructive, it can be a source of energy and motivation. 

It can encourage entrepreneurs to face competition, overcome challenges, and solve 

problems to achieve success. 
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Entrepreneurs who can recognize and manage their emotions have an advantage in business 

because they can leverage different emotions to achieve success. With the right approach, 

emotions can become a driving force for innovation, improved management, and the 

establishment of lasting relationships in business. 

Research on the role of emotions in entrepreneurship has been conducted by numerous 

scholars, including R. Baron (Baron, 2000, pp. 79-91), M. Cardon, C. Zietsma, P. Saparito,  

B. Matherne, C. Davis (Cardon, Zietsma, Saparito, 2005, pp. 23-45), and D. Goss (Goss, 2005, 

pp. 617-636; Goss, 2007, pp. 120-137). All have affirmed that emotions play an important role 

in the decision-making process and business operations, particularly in new and unpredictable 

situations where relying on acquired knowledge or learnt behaviours is not sufficient.  

It is widely accepted that starting and managing a business involves a diverse spectrum of 

emotions, both positive and negative. Positive emotions in entrepreneurship include a sense of 

independence, satisfaction with financial achievements, enthusiasm, and sometimes even 

euphoria associated with introducing new products and services and expanding the scale of 

business through investments. On the other hand, negative emotions related to running  

a business encompass uncertainty, anxiety, and sometimes fear, especially when faced with 

financial liquidity problems, loan repayments, or the threat of bankruptcy. Additionally, 

entrepreneurs often experience nervousness related to day-to-day business matters 

(Szczepaniec, Kulawczuk, Jurkiewicz, 2021, pp. 183-184). It is worth noting that understanding 

the role of emotions in entrepreneurship can contribute to better coping with challenges and 

making more informed decisions in the dynamic business environment. Most individuals are 

unable to completely detach themselves from emotions when making decisions, especially 

financial decisions. There is no doubt that not all investment decisions are made in a fully 

rational manner, taking into account only in-depth analysis and financial models. Behavioural 

errors, including emotional ones, often play an important role in the decision-making process. 

Understanding the role of emotions in the investment process allows for a better comprehension 

of the seemingly rational decision-making process. People who typically make decisions based 

on common sense sometimes succumb to emotions and make irrational financial decisions in 

their daily lives (Baker, Filbeck, Nofsinger, 2021, pp. 66-67). 

Emotions directly influence entrepreneurs' behaviours in the realm of investments. 

Emotional finance is a field of knowledge that analyses the role of feelings in financial activities 

and describes the impact of subconscious processes on money-related decisions.  

These processes affect not only individual investor behaviour but also market attitudes as  

a whole. Positive emotions have the ability to infect others. Research conducted by Cacioppa 

and Gardner (Cacioppa, Gardner, 1999, pp. 191-214) has shown that entrepreneurs with  

a positive attitude may achieve greater success in their relationships with investors, employees, 

and clients. However, it is important to note that excessive enthusiasm can lead to making 

impulsive and hasty decisions (Ardichvili, Cardozo, Ray, 2003, pp. 105-123). Individuals 

overly emotionally invested in their idea may overlook crucial market information and neglect 
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the analysis of alternative decision options. Additionally, an excess of positive emotions can 

incline one towards taking excessive risks (Weiss, 2002, pp. 173-194). However, negative 

emotions can intensify pessimistic moods, leading to a reluctance to engage in risky activities. 

In the context of investment decisions, emotionally influenced increased risk propensity can 

result in making overly impulsive choices. On the contrary, positive emotions can encourage 

entrepreneurs to be more active. Negative emotions, especially those associated with 

unfavourable experiences, can, however, induce paralysis and discourage an entrepreneur, 

particularly one averse to risky actions, from initiating any ventures (Baker, Filbeck, Nofsinger, 

2021, p. 68). 

Numerous scholars posit that positive emotions have a favorable impact on entrepreneurial 

success (Baron, Tang, 2011; Dijkhuizen et al., 2018), contrasting with the detrimental effects 

of negative emotions (Diener et al., 2003; Bernoster et al., 2020). For example, Dijkhuizen  

et al. (2018) investigated the correlation between positive emotions and performance, revealing 

that increased entrepreneurial well-being correlates positively with entrepreneurial success.  

On the contrary, Bernoster et al. (2020) focused on sole proprietors in the Netherlands and 

France, establishing a negative association between negative emotions and entrepreneurial 

success. Nonetheless, a counterargument suggests that relying on positive emotions as  

an indicator of business prosperity may lead founders to become complacent, thereby 

negatively impacting the new venture's performance (Hmieleski, Baron, 2009). In contrast, 

negative emotions are asserted to foster vigilance, contributing to entrepreneurial success  

(Foo et al., 2009). On a divergent note, Fodor and Pintea (2017) contend that negative emotions, 

when considered as transient states, are inversely linked to entrepreneurial success, while 

negative emotions as enduring traits show no such association. Additionally, Hachana et al. 

(2018) emphasise the pivotal role of high emotional stability in entrepreneurial success. 

Research indicates that successful startup founders display elevated levels of emotional 

intelligence (Cross, Travaglione, 2003). Emotional intelligence, defined as the capacity to 

recognize, facilitate, and comprehend one's own emotions as well as those of others (Mayer, 

Salovey, 1997), plays a crucial role in stress management and emotional resilience (Slaski, 

Cartwright, 2002; Tsaousis, Nikolaou, 2005). Despite its importance, emotional intelligence in 

the context of entrepreneurship is less frequently explored compared to established firms 

(Andreea et al., 2014). Nevertheless, it has been found to significantly impact entrepreneurial 

intentions, attitudes, and overall success (Tiwari et al., 2017). 

Emotional intelligence encompasses two distinct components: intrapersonal emotional 

intelligence and interpersonal emotional intelligence (Cherniss, 2010). Ingram et al. (2019) 

demonstrated that both facets of entrepreneurial emotional intelligence contribute positively to 

entrepreneurial performance and success. Their findings indicate that high levels of 

interpersonal emotional intelligence enhance individual and organizational functioning, thereby 

improving overall performance. Simultaneously, personal emotional intelligence indirectly 

contributes to elevated firm performance. Furthermore, Allen et al. (2021), utilizing meta-
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analysis, explored the influence of general mental ability and emotional intelligence on 

entrepreneurial success, revealing that emotional intelligence has a more substantial and 

positive impact on entrepreneurial success compared to general mental ability. 

Emotions play a crucial role in the financial decision-making process, serving three 

essential functions: motivational, cognitive, and social (Olszewska, 2013, p. 33). 

The motivational function of emotions serves as a driving force that prompts  

an entrepreneur to actively make decisions, whereby emotions guide and sustain behaviours 

aimed at achieving predetermined goals (Zielonka, 2011, p. 105). 

The cognitive function of emotions aims to focus the entrepreneur's attention on self-

perception and the interpretation of the investment situation. Emotions experienced in a given 

situation are encoded in memory along with accompanying memories. These memory 

representations serve as a starting point for processing information according to the current 

mood of the entrepreneur. This process involves selective sensitization for processing and 

extracting information consistent with the current emotional state (Drabik, Drabik, 2009, p. 37). 

The social function of emotions influences a company's interactions within its social 

environment. Emotions act as informants, allowing the entrepreneur to comprehend their 

emotional state in a given environment and how they are perceived by others. The ability to 

perceive and analyse emotional states, both one's own and those of others, constitutes a crucial 

trait in the context of decision making. This forms the foundation for developed logical and 

abstract thinking, as well as conscious management of one's own emotions (Gerrig, Zimbardo, 

2009, pp. 387-395). 

Examining closely the mechanisms through which emotions impact financial decision-

making reveals that emotional factors play a significant role in formulating strategies, allocating 

resources, and assessing risk. In the context of corporate financial management, understanding 

the role of emotions becomes a crucial element of success. Introducing appropriate tools and 

emotion management strategies can contribute to more rational and effective financial 

decisions. Simultaneously, awareness of the impact of emotions on the decision-making process 

can serve as a starting point to improve communication within the management team and foster 

an atmosphere conducive to making balanced financial decisions. 

In summary, analyzing the role of emotions as a key factor shaping financial decisions in  

a company illustrates the complexity of this issue. The influence of emotions on decision-

making not only underscores the importance of psychological aspects in financial management 

but also highlights the need to develop emotional management skills in the context of making 

strategic decisions. 
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3. Research method 

In the quantitative study, a diagnostic survey method that employed the survey technique 

was used, with the research instrument being a survey questionnaire. Research was carried out 

from early February to the end of May 2023. 

The empirical data obtained were statistically analysed using SPSS (Statistical Package for 

the Social Sciences) version 25 and the Microsoft Excel 2022 spreadsheet. The significance 

level was set at the conventional threshold α = 0.05, although test statistic probability results 
within the range 0.05 < p < 0.1 were interpreted as significant at the level of statistical 

tendencies. 

In the conducted research, various statistical tests were employed, including the chi-square 

test for independence, analysis of variance (ANOVA), and Pearson correlation analysis. 

The numerical characteristics of the distribution of individual features were assessed using 

the following measures: arithmetic mean and standard deviation. 

4. Results and discussion 

4.1. Characteristics of surveyed entrepreneurs 

The study was carried out on a sample of 356 Polish entrepreneurs, representing various 

sectors of the economy. Among the surveyed firms, micro-enterprises (up to 10 employees) 

constituted 40%, small enterprises (11-50 employees) accounted for 35%, and the remaining 

25% represented medium-sized enterprises (51-250 employees). 

In each business category presented in Table 1, differences in gender proportions between 

women and men were observed. In micro-enterprises and small enterprises, the percentage of 

men is higher than the percentage of women, while in medium-sized enterprises, the percentage 

of men is even higher. In microenterprises, the participation of women and men is more 

balanced compared to other categories. This suggests that smaller enterprises may be more 

gender diverse. In medium-sized enterprises, the percentage of men is the highest, which may 

reflect traditional patterns in business, where the historical presence of men was higher,  

or it could result from other factors such as career preferences or capital availability. 
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Table 1.  

Characteristics of surveyed entrepreneurs by gender 

Gender Total  

(in %) 

Microenterprise  Small enterprise  Medium-sized enterprise  

n % n % n % 

Women 34.3 56 39.9 43 34.8 23 25.3 

Men 65.7 86 60.1 81 65.2 67 74.7 

Total 100.0 142 100.0 124 100.0 90 100.0 

Source: Own compilation based on conducted research. 

In each business category, individuals aged 31 to 50 constitute the most numerous age group 

(Table 2). This indicates that this age cohort represents the primary segment of entrepreneurs 

in the sample surveyed. This is anticipated as individuals in this age range often possess the 

requisite professional experience and resources necessary for initiating and managing their own 

business ventures. Within the realm of small businesses, a relatively even distribution across 

various age groups is observable, especially when compared to other categories. This may 

suggest that small enterprises attract entrepreneurs of diverse ages, and their dynamics may be 

more varied. In all categories, the number of entrepreneurs under 30 is relatively small.  

This phenomenon may stem from the higher risks and challenges associated with embarking 

on entrepreneurial endeavours at a young age, as well as the perceived necessity of acquiring 

professional experience before taking such a step. All three categories encompass entrepreneurs 

over the age of 60, implying that age is not a hindrance to engaging in entrepreneurial activities. 

This fact attests to the diversity and adaptability of entrepreneurs in different age groups. 

Table 2.  

Characteristics of surveyed entrepreneurs by age 

Age Total 

(in %) 

Microenterprise Small enterprise Medium-sized enterprise 

n % n % n % 

Up to 30 years 16.9 30 21.1 20 16.1 10 11.1 

31-40 years 29.5 50 35.2 35 28.2 20 22.2 

41-50 years 24.4 32 22.5 30 24.2 25 27.8 

51-60 years 18.2 20 14.1 25 20.2 20 22.2 

Above 60 years 11 10 7.0 14 11.3 15 16.7 

Total 100.0 142 100.0 124 100.0 90 100.0 

Source: Own compilation based on conducted research. 

In each of the three categories of enterprises, entrepreneurs with higher education constitute 

the most numerous group in terms of educational background (Table 3). This is understandable 

as higher education is often required or valued in many business fields. In the category of micro-

enterprises, the percentage of individuals with basic and vocational education is 12.7%, while 

in small enterprises, it is 24.2%, and in medium-sized enterprises, it is 0.0%. Secondary 

education entrepreneurs represent a relatively stable percentage in each category of companies. 

This may suggest that this level of education is prevalent in various types of firms,  

with no significant changes in proportions based on their size. It should be noted that the highest 

percentage of people with higher education is found among medium-sized enterprises (83.3%). 
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Table 3.  

Characteristics of examined entrepreneurs with respect to education 
Education Total 

(in %) 

Microenterprise Small enterprise Medium-sized enterprise 

n % n % n % 

Primary and 

vocational 

13.5 18 12.7 30 24.2 0 0.0 

Secondary 26.4 41 28.8 38 30.6 15 16.7 

Higher 60.1 83 58.5 56 45.2 75 83.3 

Total 100.0 142 100.0 124 100.0 90 100.0 

Source: Own compilation based on conducted research. 

The industry characterization presents the diversity of economic sectors included in the 

study (Table 4). The largest industry group in the sample examined consisted of service-

orientated companies, representing 33.7% of the companies surveyed. This indicates that the 

service sector is a significant segment of the economy, with many surveyed businesses 

operating within it. The high representation of this group may be attributed to the diverse range 

of services available in the market. Manufacturing companies comprised 25.3% of the sample, 

highlighting a substantial presence of firms engaged in production. This suggests the presence 

of Polish manufacturers in various sectors, from the food industry to machinery production. 

The trade sector represented 22.5% of the sample, implying that trade is a key economic sector, 

and businesses in this industry may face unique challenges related to competition and market 

volatility. Technological companies constituted 11.2% of the surveyed businesses, while other 

sectors of economic activity made up 7.3% of the sample. This distribution underscores the 

varied landscape of industries within the study, reflecting the dynamic nature of the business 

environment. 

Table 4.  

Industry of Examined Enterprises 

Industry n % 

356 100 

Services (e.g., financial, advisory, training) 120 33,7 

Manufacturing (e.g., food industry, machinery production) 90 25,3 

Trade (e.g., retail stores, wholesalers) 80 22,5 

Technology (IT companies, companies in the field of new technologies) 40 11,2 

Other sectors of economic activity 26 7,3 

Source: Own compilation based on conducted research. 

The largest segment in the surveyed sample comprised enterprises with a local scope 

(Figure 1), operating within the boundaries of a single city or a specific area, constituting  

41.6% of the surveyed firms. These data suggest that many of the examined Polish enterprises 

are focused on the local market and are more closely tied to local dynamics. Enterprises with  

a regional scope represent 31.5% of the sample, indicating a substantial number of firms 

expanding their operations at the voivodeship level or across several neighboring voivodeships. 

This may imply a growing territorial influence on business development strategies. Enterprises 

with a national scope make up 20.2% of the sample. These companies already engage in more 

extensive activities throughout the country, indicating a focus on scaling their operations and 
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expanding into new domestic markets. Although a smaller group (6.7%), enterprises with  

an international scope still constitute a significant portion of the surveyed firms. The presence 

of Polish firms in international markets may entail additional challenges associated with 

expanding into global markets. 

 

Figure 1. Operational Scope of Examined Enterprises. 

Source: Own compilation based on conducted research. 

Table 5 includes personality traits along with the percentage distribution of men and women 

in these traits, as well as the percentage differences between genders. The percentage 

differences illustrate the extent to which men or women exhibit a higher intensity of a given 

trait within the surveyed group of entrepreneurs. 

Table 5.  

Personality traits of surveyed entrepreneurs by gender 

Personality trait Percentage of selection Percentage 

differences Men Women 

Creativity 60.1 39.9 20.2 

Stress Resilience 65.2 34.8 30.4 

Decision-Making 74.7 25.3 49.4 

Independence 60.1 39.9 20.2 

Resourcefulness 65.2 34.8 30.4 

Need for Change 65.2 34.8 30.4 

Optimism 65.2 34.8 30.4 

Emotional Stability 65.2 34.8 30.4 

Ambition 70.0 30.0 40.0 

Leadership 75.0 25.0 50.0 

Analytical Thinking 70.5 29.5 41.0 

Empathy 42.0 58.0 -16.0 

Source: Own compilation based on conducted research. 

42%

31%

20%

7%

Local Regional National International



Emotions in economic activity… 21 

Men demonstrate significantly higher decisiveness than women, with a difference of 

+49.4%. This suggests that men in the surveyed group of entrepreneurs are more self-assured 

and ready to make decisions. Similarly, in terms of leadership qualities, men dominate with  

a difference of +50.0%. This indicates that men are more inclined to take on the role of leader 

or manager in their businesses. Men show greater ambition than women, with a difference of 

+40.0%. This suggests that men in the surveyed group of entrepreneurs may be more motivated 

to achieve success in their endeavors. Men are also more prone to analysing data and making 

decisions based on facts, showing higher analytical skills than women, with a difference of 

+41.0%. On the other hand, women demonstrate higher empathy than men, with a difference 

of -16.0%. This means that women may be more capable of understanding and supporting the 

needs of their employees or clients. 

It is important to emphasize that these results reflect data from a specific group of 

entrepreneurs and cannot be generalized to the entire population. These differences may result 

from various factors, including individual characteristics and experiences of each entrepreneur. 

However, analysing these distinctions can contribute to a better understanding of gender 

dynamics in the field of entrepreneurship and adapting support strategies for different groups 

of entrepreneurs. 

4.2. Satisfaction with conducting business activity 

At the outset of the study, entrepreneurs were queried about their satisfaction levels 

regarding business operations (Table 6). The highest proportion of respondents in each 

satisfaction category opted for the response "Rather yes." For microenterprises, this stood at 

39.4%, for small enterprises at 42.7%, and for medium-sized enterprises at 43.3%.  

This suggests that a majority of entrepreneurs are generally content with their business 

activities. The second most common choice was "Definitely yes," indicating a high level of 

satisfaction. For microenterprises, this figure was 31.0%, for small enterprises 32.3%, and for 

medium enterprises 28.9%. In summary, a significant portion of entrepreneurs in the examined 

types of enterprises appear to be reasonably satisfied with their business operations,  

with a notable percentage expressing definite satisfaction. Nevertheless, there exists a subgroup 

that is less content or undecided about their satisfaction. Overall, satisfaction with business 

operations seems to be at a relatively high level in the surveyed enterprises. 

Table 6.  

Satisfaction with conducting business activities 

Level of 

satisfaction 

Microenterprise 

(n=142) 

Small enterprise 

(n=124) 

Medium-sized 

enterprise (n=90) 

Total 

(n=356) 

Definitely yes 31.0% 32.2% 28.9% 30.9% 

Rather yes 39.4% 42.7% 43.3% 41.6% 

Hard to say 28.9% 24.2% 25.6% 26.4% 

Rather no 0% 0.8% 2.2% 0.8% 

Definitely no 0.7% 0% 0% 0.3% 

Source: Own compilation based on conducted research. 
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Subsequently, the relationship between satisfaction with conducting business activities and 

economic behaviors was examined, utilizing the chi-square test (Table 7). 

Table 7.  

Satisfaction with conducting economic activity and economic behaviors – chi-square 
independence test 

Economic behaviors x2 df p Vc 

Investments in the past year 57.9632 12 < 0.001 0.3195 

Development plans 39.3182 12 < 0.001 0.2569 

Investment plans 30.9821 12 0.002 0.2187 

Implementation of innovations 70.6684 12 < 0.001 0.3593 

Allocation of funds 52.4095 12 < 0.001 0.2982 

Increase in the number of employees 140.6622 12 < 0.001 0.4964 

Decrease in the number of employees 107.0166 12 < 0.001 0.4421 

Export 14.9353 12 0.200 0.1597 

Import 30.7418 12 0.002 0.2156 

Where: x2 – chi-square test statistic; df – degrees of freedom; p – level of significance; Vc – Cramer's V. 

Source: Own compilation based on conducted research. 

The results of the chi-square test indicate statistically significant associations between 

satisfaction and various economic behaviors, with the exception of exports (p > 0.05).  

The strongest association is observed between satisfaction with business operations and  

an increase in the number of employees, characterised as a moderate association. This implies 

that entrepreneurs who are more satisfied with their business operations are more likely to 

increase the number of employees in their companies. Other economic behaviors, such as 

investments, development plans, investment plans, innovation implementation, and others, 

show weaker associations with satisfaction. This suggests that satisfaction is not a crucial factor 

influencing these aspects of economic activity. 

4.3. Positive and negative emotions in the process of making business decisions 

Research on the role of emotions in entrepreneurship has been undertaken by scholars such 

as Baron, Cardon, Zietsma, Saparito, Matherne, Davis, and Goss. All of them have confirmed 

that emotions constitute a crucial element in conducting business activities. In particular in new 

and unpredictable situations, when conventional behaviours and knowledge are lacking, 

emotions aid in decision-making. It is widely acknowledged that launching and running  

a business involves various emotions, both positive and negative. 

The entrepreneurs who participated in the study were asked if emotions influence their 

business decisions. The results indicate that 68% of the respondents claimed that emotions 

somewhat influence their decisions. 22% of the participants acknowledged that emotions 

definitely influence their decisions, while 10% stated that emotions either somewhat or 

definitely do not affect their decisions. 

In the subsequent stage of the study, entrepreneurs were asked to identify the positive and 

negative emotions that accompany them in the process of making business decisions (Table 9). 
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Table 9.  

Positive and Negative Emotions Experienced by Investigated Entrepreneurs in the Process of 
Making Business Decisions 

Emotions Average Standard Deviation 

Satisfaction (positive emotion) 4.2 0.8 

Excitement (positive emotion) 3.9 0.7 

Enthusiasm (positive emotion) 4.1 0.9 

Joy (positive emotion) 3.8 0.6 

Optimism (positive emotion) 4.0 0.7 

Anxiety (negative emotion) 2.5 0.9 

Shame (negative emotion) 2.2 0.8 

Disgust (negative emotion) 2.4 0.7 

Sadness (negative emotion) 2.3 0.6 

Embarrassment (negative emotion) 2.6 0.8 

Source: Own compilation based on conducted research. 

The entrepreneurs surveyed exhibit a high level of positive emotions, as reflected in average 

ratings ranging from 3.8 to 4.2 (on a scale of 1 to 5). The highest-rated positive emotion is 

"satisfaction" (average = 4.2), suggesting that entrepreneurs often experience contentment in 

running their businesses. "Enthusiasm" (average = 4.1) and "optimism" (average = 4.0) are also 

emotions present in the entrepreneurs surveyed at relatively high levels. 

Concerning negative emotions, the average ratings are lower than those for positive 

emotions, ranging from 2.2 to 2.6. "Anxiety" (average = 2.5) and "embarrassment" (average  

= 2.6) are the most highly rated negative emotions, although still at a relatively low level. 

These results suggest that the entrepreneurs surveyed primarily experience positive 

emotions associated with business ownership, such as satisfaction, enthusiasm, and optimism. 

However, negative emotions, such as anxiety and embarrassment, are also present, albeit at  

a slightly lower level. 

Subsequently, the impact of emotions on various aspects of business decisions among the 

surveyed entrepreneurs was examined, along with whether significant relationships exist 

between different variables (Table 10). 

Table 10.  

Results of the the ANOVA analysis on the impact of emotions on various aspects of business 
decisions among the the surveyed small and medium enterprises (SMEs) 

Aspect of Business Decision Making Emotions Average 

Reinforcement of Positive Decisions Satisfaction 7.5 

Enthusiasm 7.8 

 

Positive and Creative Approach 

Joy 6.9 

Excitement 7.2 

Optimism 7.6 

Boldness in Risk-taking Enthusiasm 7.4 

Risk Avoidance and Conservative Approach Sadness 4.2 

Anxiety 3.9 

 

Avoidance of Undesirable Situations 

Disgust 2.6 

Embarrassment 2.8 

Shame 2.5 

Source: Own compilation based on conducted research. 
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To examine the impact of emotions on five different aspects of business decisions among 

surveyed entrepreneurs in the SME sector, Analysis of Variance (ANOVA) was employed.  

The results indicate a statistically significant difference in the reinforcement of positive 

decisions based on the satisfaction level (F(1, 354) = 12.34, p < 0.001). Entrepreneurs exhibiting 

higher satisfaction levels tend to make more positive business decisions. There is also  

a statistically significant difference in positive and creative approaches depending on the level 

of joy level (F(2, 353) = 8.76, p < 0.001). Entrepreneurs experiencing higher levels of joy, 

excitement, and optimism tend to adopt a more positive and creative approach to business 

challenges. The ANOVA analysis results further demonstrate a statistically significant 

difference in risk-taking boldness based on the enthusiasm level (F(1, 354) = 9.62, p = 0.002). 

Entrepreneurs with higher enthusiasm levels are more inclined to make risky business 

decisions. Furthermore, there is a statistically significant difference in risk avoidance and  

a conservative approach based on the level of sadness level (F(1, 354) = 13.87, p < 0.001) and 

fear (F(1, 354) = 15.42, p < 0.001). Entrepreneurs with higher levels of sadness and fear tend 

to adopt a more conservative approach and avoid risks in business. The results of the ANOVA 

results do not show a statistically significant difference in avoiding unwanted situations 

according to the level of disgust level (F(2, 353) = 2.12, p = 0.121), embarrassment (F(2, 353) 

= 1.89, p = 0.153), or shame (F(2, 353) = 2.45, p = 0.088). 

In summary, the ANOVA analysis results indicate statistically significant relationships 

between emotions and various aspects of business decisions. Some emotions appear to 

influence the positive aspects of business decisions, while others may favour a more 

conservative or risky approach. 

To investigate whether there is a relationship between positive emotions and economic 

behaviors in the surveyed group of entrepreneurs, Pearson correlation analysis was conducted. 

The results of the correlation test are presented in Table 11. 

Table 11.  

Results of Pearson correlation tests between positive emotions and economic behaviors of 
surveyed entrepreneurs 

Economic Behaviors/Positive 

Emotions 

Satisfaction Enthusiasm Joy Excitement Optimism 

Investments in the past year 0.63*** 0.68*** 0.61*** 0.65*** 0.72*** 

Development plans 0.58*** 0.71*** 0.59*** 0.62*** 0.70*** 

Investment plans 0.67*** 0.69*** 0.63*** 0.66*** 0.74*** 

Implementation of innovations 0.72*** 0.75*** 0.68*** 0.70*** 0.78*** 

Capital investment 0.69*** 0.73*** 0.65*** 0.68*** 0.76*** 

Increase in the number of employees 0.55*** 0.68*** 0.58*** 0.62*** 0.70*** 

Decrease in the number of employees 0.51*** 0.65*** 0.56*** 0.59*** 0.68*** 

Export 0.61*** 0.70*** 0.60*** 0.63*** 0.73*** 

Import 0.59*** 0.68*** 0.57*** 0.60*** 0.71*** 

Where: * p<0.05; ** p<0.01; *** p<0.001. 

Source: Own compilation based on conducted research. 
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The results of the Pearson's correlation tests indicate a relationship between positive 

emotions and various economic behaviours within the examined group of entrepreneurs.  

A highly significant positive correlation is observed between optimism and innovation 

implementation (r = 0.78, p < 0.001). Entrepreneurs with higher levels of optimism are more 

likely to introduce innovations in their companies willingly. The results demonstrate a strong 

positive correlation between enthusiasm and development plans (r = 0.71, p < 0.001). 

Entrepreneurs who experience higher levels of enthusiasm tend to create more elaborate 

development plans for their companies. A strong correlation was also found between 

satisfaction and investments in the past year (r = 0.63, p < 0.001), suggesting that entrepreneurs 

with greater satisfaction tend to make larger investments in their companies. There is  

a moderately strong correlation between optimism and capital investment (r = 0.60, p < 0.001). 

Optimistic people exhibit a moderate tendency to invest in their companies. Additionally,  

a moderate correlation is observed between joy and investment plans (r = 0.55, p < 0.001), 

suggesting that entrepreneurs experiencing joy have a moderate inclination towards planning 

larger investments. 

In summary, all these findings indicate that positive emotions, such as satisfaction, 

enthusiasm, joy, excitement, and optimism, tend to correlate with moderately strong or strong 

positive aspects of economic behaviours among the examined group of entrepreneurs. 

Entrepreneurs experiencing these emotions often take proactive actions, such as investments or 

creating development plans, contributing to the improvement of their firms' outcomes. 

Next, to investigate whether there is a relationship between negative emotions and 

economic behaviours in the examined group of entrepreneurs, a Pearson correlation analysis 

was also conducted. The results of the correlation tests are presented in Table 12. 

Table 12.  

Results of Pearson correlation tests between negative emotions and economic behaviors of 
the surveyed entrepreneurs 

Economic Behaviors/Negative Emotions Sadness Anxiety Disgust Embarrassment Shame 

Investments in the past year -0.15* -0.21** -0.18* -0.16* -0.14* 

Development plans -0.08 -0.12 -0.10 -0.09 -0.08 

Investment plans -0.22** -0.30** -0.26** -0.24** -0.21** 

Implementation of innovations -0.05 -0.08 -0.07 -0.06 -0.05 

Capital investment -0.12 -0.17* -0.14 -0.13 -0.11 

Increase in the number of employees -0.18* -0.25** -0.21* -0.20** -0.17* 

Decrease in the number of employees -0.11 -0.15* -0.13 -0.12 -0.10 

Export -0.14* -0.19** -0.17* -0.15* -0.13* 

Import -0.03 -0.04 -0.04 -0.03 -0.03 

Where: * p<0.05; ** p<0.01; *** p<0.001. 

Source: Own compilation based on conducted research. 

Generally speaking, the results suggest a moderately negative association between negative 

emotions (such as sadness, fear, disgust, embarrassment, and shame) and various aspects of 

economic behaviors. This implies that higher levels of negative emotions are associated with 

lower tendencies to engage in positive economic behaviors, such as investments or development 
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plans. However, this association is not very strong, indicating that other factors may also 

influence these behaviours. 

In summary, the results indicate a lack of or very weak correlations between the emotions 

examined and the economic behaviours in the group of entrepreneurs studied. This means that 

negative emotions, such as sadness, fear, disgust, embarrassment, and shame, do not seem to 

have a significant connection with the adoption of economic behaviors in this group. 

4.4. Emotional Management in Business - How Visualization of Successes and 

Challenges Facilitates Goal Achievement 

Emotional management constitutes a pivotal element in the effective functioning of both 

personal and professional domains. Emotions play a significant role as driving forces behind 

human actions. However, both in everyday life and in the workplace, their uncontrolled excess 

can lead to decision making with far-reaching consequences, both positive and negative. 

In recent years, the evaluation and refinement of emotional management skills have gained 

prominence, particularly in the context of entrepreneurs and the workplace. Entrepreneurs and 

employees face challenges related to pressure, competition, changes, and tensions, which makes 

the ability to control and leverage emotions a crucial element of success. Therefore,  

the entrepreneurs surveyed were asked to assess their ability to manage emotions in the 

workplace on a scale of 1 to 5, where 1 denoted "poor emotional management" and 5 denoted 

"excellent emotional management". The results are presented in Table 13. 

Table 13.  

Evaluation of Emotional Management Skills in the Workplace Among Surveyed 
Entrepreneurs in the SME Sector 

Emotional Management Assessment Frequency Response 

Percentage 

Average Standard 

Deviation 

1 (poor management) 45 12.6% 1.89 0.72 

2 58 16.3% 2.41 0.68 

3 72 20.2% 3.06 0.62 

4 96 26.9% 3.74 0.67 

5 (excellent management) 85 23.8% 4.45 0.54 

Source: Own compilation based on conducted research. 

The largest group of entrepreneurs (26.9%) rated their emotional management skills  

at level 4, suggesting that the majority of the respondents have a positive self-assessment in this 

area. Another significant group (23.8%) gave themselves a rating of 5, indicating a high level 

of self-confidence and positive emotional management. However, there are also entrepreneurs 

(12.6%) who assess their skills as weak (level 1), which may indicate a need for development 

in this area. The remaining respondents fell within the range of ratings from 2 to 3. It can also 

be observed that the average rating of emotional management skills in the workplace increases 

with a higher rating level. The standard deviation for each group indicates the degree of 

variability in the results within a given category. For example, in the case of a rating of 1 (weak 

management), the results are more concentrated around the mean value of 1.89, indicating less 
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variability in this area. On the contrary, for a rating of 5 (excellent management), the results are 

more similar to each other, and the standard deviation is lower, indicating less variability in this 

group. 

Overall, these results suggest that the majority of SME sector entrepreneurs rate their 

emotional management skills in the workplace at least average or above. However, there are 

areas for improvement, especially for those who rated their skills as weak. It is worth 

considering developmental programs or training aimed at enhancing emotional management 

competencies at work. 

It is also worth considering whether it is possible to control emotions by intentionally 

triggering them according to our intentions. The entrepreneurs surveyed were asked whether, 

before making investment decisions (such as expanding the company, introducing innovations, 

purchasing fixed assets, etc.), they practice visualising the achievement of maximum benefits. 

The results are presented in Table 14. 

Table 14.  

Distribution of responses to the question, <Do you practice visualization of achieving 
maximum benefits before making investment decisions (such as expanding the company, 
introducing innovations, or purchasing fixed assets, etc.)?= 

Type of enterprise Definitely 

not  

Probably 

not  

Difficult 

to say 

Probably 

yes  

Definitely 

yes 

Microenterprises (n=142) 20% 15% 10% 30% 25% 

Small enterprises (n=124) 15% 10% 20% 35% 20% 

Medium-sized enterprises (n=90) 10% 5% 15% 30% 40% 

Source: Own compilation based on conducted research. 

In most cases, both microenterprises, small businesses, and medium-sized enterprises 

engage in visualization before making investment decisions. Medium-sized enterprises appear 

to be more inclined to practice visualization than microenterprises and small businesses.  

It is noteworthy to consider the category labeled "difficult to say", which includes those 

enterprises unsure about practicing visualization. For some businesses, this may indicate the 

need for more concrete investment strategies. "Definitely yes" is the most common response 

among medium-sized enterprises, suggesting that the practice of visualisation is more 

widespread in this category of firms. 

Subsequently, statistical tests were conducted to examine whether there are statistically 

significant relationships between the visualisation of successes and specific economic 

behaviours. Table 15 presents the results of the chi-square test for each economic behavior in 

the context of success visualization. 
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Table 15.  

Success Visualization and Economic Behaviors 

Economic Behavior Chi-square 

statistic (χ²) 
Degrees of 

freedom (df) 

Significance 

level (p) 

Kramer's  

V value (Vc) 

Investments in the past year 10.53 8 0.229 0.12 

Development plans 9.21 8 0.330 0.11 

Investment plans 16.82 8 0.036 0.16 

Implementation of innovations 21.34 8 0.008 0.20 

Allocation of funds 8.09 8 0.424 0.10 

Increase in the number of employees 6.12 8 0.633 0.08 

Decrease in the number of employees 12.45 8 0.086 0.14 

Export 9.97 8 0.254 0.13 

Import 11.78 8 0.164 0.15 

Source: Own compilation based on conducted research. 

Statistically significant associations exist between the visualization of successes and: 

investment plans (p = 0.036), innovation implementation (p = 0.008), workforce reduction  

(p = 0.086), and imports (p = 0.164). The values of Kramer's V (Vc) suggest a moderate 

relationship between these variables. In other words, entrepreneurs who use success 

visualisation tend to engage in more active investment planning and innovation implementation 

compared to those who do not. Furthermore, entrepreneurs employing success visualisation 

may be more inclined to make decisions regarding workforce reduction than their counterparts 

who do not use success visualisation. Furthermore, these individuals demonstrate a greater 

propensity for imports compared to those who do not utilize success visualization. 

No statistically significant associations were found between success visualization and 

investment decision-making in the past year (p = 0.229), development plans (p = 0.330), capital 

investment (p = 0.424), workforce expansion (p = 0.633), and exports (p = 0.254). 

Table 16.  

Distribution of responses to the question <Do you practice visualization of potential 
difficulties or failures before making investment decisions (such as expanding the business, 
introducing innovations, or purchasing fixed assets, etc.)?= 

Type of enterprise Definitely 

not  

Probably 

not  

Difficult 

to say 

Probably 

yes  

Definitely 

yes 

Microenterprises (n=142) 17.6% 24.6% 8.5% 21.1% 28.2% 

Small enterprises (n=124) 14.5% 22.6% 11.3% 22.6% 28.2% 

Medium-sized enterprises (n=90) 13.3% 22.2% 11.1% 20% 33.3% 

Source: Own compilation based on conducted research. 

It appears that different types of enterprises vary in their approach to visualising challenges 

before making investments. Medium-sized enterprises tend to exhibit a more positive attitude 

towards visualization compared to micro-enterprises and small enterprises. This may be 

attributed to differences in access to resources and capital. In each type of enterprise, the largest 

group of respondents chose the answer "Definitely yes," suggesting that visualizing potential 

difficulties and failures is commonly practiced by entrepreneurs before making investment 

decisions. The second-largest group of respondents in each category selected "Rather yes", 

indicating that, although not entirely convinced, they still frequently engage in visualization.  
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In small and medium enterprises, a relatively large group of respondents declared "Hard to say". 

This may indicate greater uncertainty or complexity in the decision-making process within these 

groups. 

Table 17.  

Visualization of difficulties (failure) and economic behaviors 

Economic Behavior Chi-square 

statistic (χ²) 
Degrees of 

freedom (df) 

Significance 

level (p) 

Kramer's V 

value (Vc) 

Investments in the past year 27.38 12 <0.001 0.315 

Development plans 18.25 8 0.019 0.252 

Investment plans 23.42 12 0.027 0.277 

Implementation of innovations 14.65 8 0.065 0.215 

Allocation of funds 19.76 12 0.072 0.248 

Increase in the number of employees 25.61 16 0.076 0.261 

Decrease in the number of employees 16.98 8 0.032 0.236 

Export 29.54 16 0.016 0.291 

Import 21.87 12 0.039 0.259 

Source: Own compilation based on conducted research. 

There is a statistically significant association between failure visualisation and investments 

in the past year (Chi-square = 27.38, p < 0.001), development plans (Chi-square = 18.25,  

p = 0.019), investment plans (Chi-square = 23.42, p = 0.027), workforce (Chi-square = 16.98, 

p = 0.032), exports (Chi-square = 29.54, p = 0.016), and imports (Chi-square = 21.87,  

p = 0.039). Kramer's V values indicate a moderate relationship between these variables.  

This implies that failure visualisation is one of the factors influencing these aspects of economic 

behaviour, but it is not the only determining factor. In practice, it can be inferred that awareness 

and management of failure visualisation can impact business strategy and decision-making in 

enterprises. 

Entrepreneurs who fear failure may be less inclined to take on risky investments, pursue 

ambitious development plans, or invest in new projects or business expansion. Failure 

visualization is also associated with decisions regarding workforce reduction in companies. 

Individuals strongly visualizing failure may be more prone to downsizing the workforce in 

times of economic difficulty. Additionally, failure visualisation influences decisions related to 

exports and imports. Those fearing failure can exercise caution in expanding into foreign 

markets (exports) or making decisions to import goods. 

No statistically significant association was found between failure visualisation and 

innovation implementation (Chi-square = 14.65, p = 0.065), capital investment (Chi-square = 

19.76, p = 0.072), and workforce expansion (Chi-square = 25.61, p = 0.076). 
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5. Conclusion 

The study represents a significant step in filling gaps in research on behavioral finance in 

the small and medium-sized enterprises (SMEs) sector. So far, most analyses have focused 

primarily on individuals and managers of large companies, with a primary emphasis on 

investment decisions. In this context, the present research addresses an existing research gap 

by focussing on specific financial aspects related to SMEs. The goal is to gain a deeper 

understanding of the financial behaviours of owners and decision makers in smaller businesses, 

allowing a better adaptation of financial strategies and tools to their needs and specificities. 

In studies examining satisfaction with entrepreneurial activities among microenterprises, 

small enterprises, and medium enterprises, it has been demonstrated that the majority of 

entrepreneurs are generally content with their business operations. There is also a subset of 

people who express less satisfaction or remain undecided, but overall satisfaction with 

entrepreneurial activities appears to be at a relatively high level in the surveyed enterprises.  

Subsequently, the relationship between satisfaction with entrepreneurial activities and 

economic behaviour was explored. The results of the Chi-square test revealed statistically 

significant associations between satisfaction and various economic behaviours, with the 

exception of exports. The strongest association was found between satisfaction and workforce 

expansion, suggesting that entrepreneurs who are more satisfied with their entrepreneurial 

activities tend to increase their workforce. Other economic behaviors, such as investments, 

development plans, investment plans, innovation implementation, and others, showed weaker 

correlations with satisfaction. 

Pearson's correlation results between emotions and economic behaviours revealed that 

positive emotions, such as satisfaction, enthusiasm, joy, excitement, and optimism, correlate 

with positive aspects of economic behaviours. Entrepreneurs experiencing these emotions often 

engage in proactive actions, such as investments or creating development plans. Negative 

emotions, such as sadness, fear, disgust, embarrassment, and shame, exhibit a moderately 

negative correlation with various aspects of economic behaviour, indicating that higher levels 

of negative emotions correspond to lower tendencies to engage in positive economic behaviour. 

Research on the role of emotions in entrepreneurship indicated that emotions play  

a significant role in business decision-making. Entrepreneurs often experience positive 

emotions, such as satisfaction, enthusiasm, and optimism, which influence them to make more 

positive and creative business decisions. Negative emotions, such as fear and embarrassment, 

also occur, but at a lower level, tending to steer entrepreneurs towards a more conservative 

approach in business. 

In the context of emotional management in business, results suggest that most entrepreneurs 

assess their emotional management abilities at least at an average level. However, there are 

areas that require development, particularly in the treatment of negative emotions. Emotional 
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management appears to be a crucial aspect of business decision-making and impacts the 

outcomes of enterprises. 

In summary, research suggests that entrepreneurs are generally satisfied with their 

entrepreneurial activities and that positive emotions influence positive business decision 

making. Emotional management is a key element of effective business operation. Conscious 

practices and strategies help entrepreneurs better cope with stress, conflicts, and difficulties, 

translating into long-term success. The following are recommendations that may help 

entrepreneurs better manage their emotions. 

Emotional management in the entrepreneurial world is extremely crucial, and effective 

methods of managing emotions can contribute to business success. Developing competencies 

related to emotional control is a key element. This allows for better recognition and 

understanding of one's own emotions and their impact on decision-making. 

Planning how to react in stressful situations is also valuable. Creating contingency plans 

helps maintain calm and focus on problem solving during crises. Effective communication is 

equally important. Clearly expressing one's needs and expectations, as well as the ability to 

listen to others, form the basis for resolving conflicts constructively. 

Maintaining a balance between work and personal life is crucial. It prevents burnout and 

allows for regeneration. Developing emotional intelligence, which involves recognising and 

controlling emotions, empathy, and building positive relationships, is the foundation for 

effective emotional management. 

In business, inevitable changes arise. It is beneficial to be flexible and open to new 

opportunities, despite emotions such as fear or resistance to change. Seeking support and 

mentorship from other entrepreneurs or experts can provide valuable insights and help cope 

with emotions associated with business. These practices allow for success in business while 

taking care of mental and emotional well-being. 

In summary, acquiring new knowledge about entrepreneurs' satisfaction, the relationships 

between satisfaction and economic behaviours, and the role of emotions in the decision-making 

process provides a solid foundation for formulating entrepreneurship development strategies. 

These findings serve as crucial starting points for actions aimed at improving the efficiency of 

entrepreneurs and promoting a healthy business climate. The identified correlations and 

emotional management strategies serve as valuable tools for entrepreneurs seeking success 

while maintaining mental and emotional well-being. Policymakers can use these findings as  

a foundation for formulating targeted strategies to improve entrepreneurial efficiency and foster 

a healthy business climate, ultimately contributing to the development of a robust 

entrepreneurial ecosystem. 
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Purpose: The paper's main objective is to indicate the current state of knowledge regarding the 

results of implementing the ISO 9004:2018 standard, with a particular focus on identifying the 

potential benefits and limitations of its implementation. The study is in line with the research 

stream on improving quality management systems and striving for sustainable market success. 

Design/methodology/approach: The paper is based on a narrative literature review through 

analysis of the publications available in scientific databases. It was then combined with the 

method of scientific reflection. 

Findings: The paper highlights the opportunities that the implementation of the ISO 9004:2018 

standard and its integrated self-assessment model offer to organisations. The analysis also 

revealed limitations associated with the implementation of the standard's recommendations. 

Practical implications: The research contributes to the development of knowledge in the 

practical application of the standard and the self-assessment model. It can serve as a reference 

point for practitioners and scholars interested in the aforementioned subject matter. 

Originality/value: The originality of the paper lies in its comprehensive analysis of the 

requirements of the ISO 9004:2018 standard, addressing significant issues both for the 

academic environment and practitioners in the field of quality management. The study 

highlights the benefits of applying the self-assessment model, and outlines the challenges 

associated with its implementation. 

Keywords: ISO 9004:2018 standard, self-assessment model, quality improvement, sustainable 

success. 

Category of the paper: Literature review. 

1. Introduction  

Operating in the current uncertain and dynamically changing environment requires 

organisations to maintain continuous readiness to implement changes aimed at improvement. 

This is a consequence of external market, financial and socio-legal changes, as well as changes 

occurring within the organisation. As a result of changes in customer preferences, the diversity 
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of products is increasing, and new expectations are continually emerging. Improvement focused 

on enhancing the ability to meet quality requirements is deeply ingrained in modern quality 

management systems. It finds its place among the seven principles of ISO 9001:2015. 

Improvement can also be seen as a distinguishing factor in a competitive market and in the 

process that ensures an organisation's sustained success. In this context, it seems justified to 

refer to the use of the recommendations of ISO 9004:2018, which enable the identification and 

assessment of areas requiring improvement, the implementation of innovative solutions,  

and the enhancement of the maturity level of the quality management system. The current 

version of ISO 9004:2018 was published in 2018 and provided guidelines for improving both 

quality management systems and actions taken throughout the organisation. Simultaneously,  

in comparison to ISO 9001:2015, it offers a broader perspective on the improvement process. 

The available research provides partial knowledge regarding organisations' experiences in 

implementing the guidelines of ISO 9004:2018, which is much less frequently analysed in 

scientific publications than ISO 9001:2015 (Rogala, 2020, p. 130). This topic is insufficiently 

understood, creating a significant research gap that directed the aim of this study, that is the 

characterization of the content of ISO 9004:2018 and the identification of the benefits and 

limitations of its application in the practices of various organisations. 

The objective outlined above guided the structure of the article. The first part characterizes 

ISO 9004:2018, followed by a presentation of the adopted research methodology.  

The subsequent section describes the potential benefits arising from the application of  

ISO 9004:2018, as well as its limitations. The article concludes with the research findings,  

and provides recommendations for the future. 

2. Characteristics of the ISO 9004:2018 standard in the context of using  

the excellence model 

The ISO 9004:2018 standard is often presented as a kind of complement to the requirements 

contained in the ISO 9001:2015 standard, but can also be used independently of it. Its content 

is helpful in the correct interpretation of the requirements contained in ISO 9001:2015,  

e.g. by including explanations or examples of actions required to meet these requirements 

(Rogala, 2020, p. 115). It contains tips on improving and expanding quality management 

systems already implemented in organisations, in accordance with the requirements of the  

ISO 9001 standard (Hoyle, 2018). It is recommended for organisations undertaking 

improvement activities that want to go beyond the guidelines contained in ISO 9001.  

It comprises a set of tips for improving the organisation, and guidelines for assessing the 

effectiveness and efficiency of its operations. It is also used to identify opportunities to make 
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improvements and innovations, as well as achieve long-term, sustainable success by ensuring 

the satisfaction of stakeholders and other interested parties (Asif, 2020). 

It is said that while ISO 9001:2015 focuses on providing confidence regarding the 

manufacturing of products and/or the delivery of services, ISO 9004:2018 concentrates on 

providing confidence related to the organisation's ability to achieve sustained success 

(AaDcucki, 2019). 
The nature of the standard has changed over the years. Currently, after the update, there is 

a strong emphasis on ensuring sustained success (Bravi, Murmura, 2021), meaning success that 

endures continuously in a complex, competitive and constantly changing environment, and is 

related to the seven quality management principles described in ISO 9000:2015. The updated 

standard from 2018 ensures compliance with the concepts and terminology of ISO 9000:2015 

and ISO 9001:2015. It places a strong focus on the concepts of "organisational quality" and 

"organisational identity" (AaDcucki, 2019). 
The standard provides guidelines that enable organisations to enhance their capability to 

achieve sustained success in a demanding, complex and ever-changing environment by relying 

on the organisation's ability to meet the needs and expectations of customers and other 

interested parties. These guidelines align with the principles of quality management outlined in 

ISO 9001:2015. Sustained success for an organisation can be achieved through effective 

organisational management, awareness of environmental needs, continuous learning, proper 

implementation of improvements, and the introduction of innovations (Soare et al., 2019). 

According to the standard, a mature organisation achieves sustained success by: 

 understanding and meeting the needs and expectations of customers and other 
interested parties, 

 monitoring changes in the organisation's environment,  
 identifying potential areas for improvement, learning and innovation, 
 defining and implementing strategies and objectives, 
 managing processes and resources, 
 building trust among employees, which should lead to greater engagement, 
 establishing favourable relationships with suppliers and other organisations in the 

environment. 
The guidelines contained in the standard can be used by any organisation, regardless of its 

size, type and type of business. However, unlike ISO 9001, the standard is not an inseparable 

set of guidelines; the guidelines contained therein can be used depending on the needs and 

capabilities of the organisation. The standard is also not intended for certification or to be 

referred to in relations with other entities, e.g. when concluding contracts, selecting suppliers, 

etc. (Rogala, 2020). 
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It can be observed that the standard influences both the tangible and intangible aspects of 

the organisation. It pertains not only to products and processes but also to the organisational 

structure, management system, human capital, cultural aspects, infrastructure, environment and 

relationships with stakeholders (Castka, Corbett, 2015). According to its content, it would be 

desirable for continuous improvement to become an integral part of the organisational culture 

and for all employees to be actively involved in the quality improvement process. However, 

quality improvement that leads to sustained success requires investing in training, building trust 

in top management, and creating incentives for participation in improvement and suggesting 

ideas for changes. In this regard, ISO 9004:2018 recognizes learning as the foundation for  

an effective and efficient improvement process and the introduction of innovative solutions 

(Jarvis, Palmy, 2018). 

The standard pertains to systematic ways of continuously improving the overall 

performance of organisations operating in a dynamic environment. It also proposes a self-

assessment tool. Its crucial sections are chapters 4 to 11. These chapters present guidelines for 

achieving sustained success for the organisation, which can be treated as criteria for business 

excellence. These guidelines are comprehensive in nature, meaning they encompass all relevant 

aspects related to the functioning of the organisation (Hoyle, 2018). The structure of  

ISO 9004:2018, is depicted in Figure 1, which highlights the key elements and the relationships 

between them. 

Since the year 2000, a consistent element of the ISO 9004 standard has been the self-

assessment questionnaire for organisations. In the 2018 version of the standard,  

this questionnaire is included in Annex A. It provides a comprehensive and detailed discussion 

of self-assessment tools, allowing organisations to assess the maturity level of their quality 

management system and to identify and prioritize potential areas for improvement  

(ISO 9004:2018). The systematic process of improving the overall performance of the 

organisation involves activities related to planning, implementation, analysis, evaluation and 

assessment of the effectiveness and efficiency of the management system. 

In the current version of the standard, this annex consists of four parts: general provisions, 

maturity model, self-assessment of specific elements, and the application of self-assessment 

tools. By conducting a self-assessment using ISO 9004:2018, a general overview of the 

organisation's effectiveness can be gained, as well as the maturity level of its management 

system. The description and predefined criteria can be applied in the overall diagnosis of the 

organisation, and the results obtained in this way can serve as a basis for decision-making 

regarding organisational improvement (Rogala, 2020). Self-assessment can help identify areas 

requiring improvement and/or innovation, as well as determine priorities for subsequent 

actions. It aids in determining the organisation's maturity level, and if repeated, the progress 

achieved (its results) can contribute valuable insights to management reviews. Self-assessment 

also has potential as a learning tool, providing better outcomes for the organisation, promoting 

stakeholder engagement, and supporting the overall planning efforts of the organisation (Soare 

et al., 2019). 
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Figure 1. Model of guidelines and relationships included in the ISO 9004:2018 standard. 

Source: International Standard ISO 9004:2018, Quality management - Quality of an organization-

Guidance to achieve sustained success, https://cdn.standards.iteh.ai/samples/70397/ 

d62feac7c8b741a0927de13b1a76ead7/ISO-9004-2018.pdf, 2.02.2024. 

ISO 9004:2018 can be applied in various contexts (Horvat, Filipovic, 2018; Kuo, Tsai, 

2019). It takes into account all internal and external resources, enhances customer focus,  

and is oriented towards meeting the needs of various stakeholders. Considering the diverse 

interests of different stakeholders, it recommends identifying the needs of individual parties 

and then attempting to reach a compromise in meeting those needs through risk analysis.  

For this reason, there is reference to ISO 31000:2009 Risk Management - Principles and 

Guidelines, which is considered a related standard to ISO 9004:2018 (Żuchowski, Aagowski, 
2019). ISO 9004:2018 provides detailed instructions for organisational development, focusing 

on improving efficiency (Krajcsák, 2019). It is strongly oriented towards the goals of the 
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organisation and its environment, as well as the sustainable development of the organisation, 

as it is associated with sustained success. Sustained success is closely related to a qualitative 

orientation based on continuous improvement of processes and, consequently, products.  

It can be considered a tool for supporting the concept of continuous improvement, emphasizing 

a process-oriented approach. Its broad and flexible perspective on organisational strategy 

supports processes in creating a coherent system in economic, environmental and social 

spheres. 

3. Methodology 

The aim of the article is to indicate the current state of knowledge regarding the effects of 

implementing the ISO 9004:2018 standard, with a particular focus on identifying the potential 

benefits and limitations of its adoption. The article conducts an analysis of available 

publications, combining it with scholarly reflection. In attempting to identify what has been 

written on the subject, a narrative literature review methodology was applied. A narrative 

literature review summarizes previously published research on a given topic, focusing on 

concepts and theories, research methods and research findings. It mainly involves the collection 

and synthesis of existing literature, providing a comprehensive report on the current state of 

knowledge in the researched area. A narrative literature review is a significant part of the 

research process and helps establish theoretical frameworks as well as the direction or context 

for future research (Pautasso, 2019). 

The subjective and selective choice of publications presenting the current state of 

knowledge (Par攃Ā et al., 2015) can have significant implications for analysing a specific issue. 

Its results can also justify the need for broader research. Its application requires maintaining 

proper research rigor and clarity of communication (Ferrari, 2015). Taking these requirements 

into account, the literature review adopted the following selection criteria: 

 the complexity of the addressed subject matter, which led to the search for publications 
that comprehensively presented issues related to the application of the ISO 9004:2018 
standard, 

 the significance of the publication, measured by the number of citations, as well as its 
position among influential journals in the field of quality management and 
organisational improvement, 

 accessing publications that integrate the topics of applying the ISO 9004:2018 standard, 
implementing the excellence model outlined in the ISO 9004:2018 standard,  
the achieved effects, and the identified limitations. 
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The literature searches, both in Polish and English, were carried out in the Scopus, EBSCO 

and WoS scientific databases. A search on August 28, 2023 for the phrase ISO 9004:2018 model 

of excellence did not yield any studies. Therefore, a query was built using the elements  

"ISO 9004:2018" AND "model of excellence". In this way, a total of 29 references were found.  

Due to the fact that research results were sought on the application of the ISO 9004 standard 

amended in 2018, the results were verified and only publications issued in 2018-2023 were 

accepted for further analysis. When analysing the abstracts and then the full texts, the focus was 

mainly on those publications that not only described the ISO 9004:2018 standard, but above all 

contained research results relating to the effects of its application. 

The second stage of literature selection was based on supplementing the database using the 

"snowballing" method, which involves incorporating articles from the literature references in 

the first layer of literature (Czakon, 2011). 

By employing the described stages, a database of 39 publications was obtained, which was 

then subjected to verification through review of the abstracts. In this way, the texts were 

categorized into those directly related to the researched topic, those partially related, and those 

weakly associated with the research topic. Only the layer directly related to the researched topic 

underwent a detailed text analysis. 

Ultimately, in-depth analysis was conducted on 21 publications, identified based on the 

examination of abstracts that aligned with the researched topic. The limited number of 

publications meeting the search criteria indicates that the researched topic is not widely 

discussed in the literature. These publications cover the period from 2018 onwards. Analysing 

their content allowed for identification of the benefits and limitations arising from the 

application of the ISO 9004:2018 standard. 

4. Research results. Benefits from applying the ISO 9004:2018 standard 

Having analysed the results of the research conducted by the authors, it can be concluded 

that one of the values of the ISO 9004:2018 standard is that its guidelines correspond with the 

requirements of ISO 9001. Both these standards are mutually complementary, ISO 9001:2015 

emphasising performance measurement and ISO 9004:2018 focusing on improvement aspects. 

The excellence model proposed in ISO 9004:2018 provides organisations with a multitude 

of opportunities and – if properly applied – can yield numerous benefits. The model is described 

as a set of guidelines for achieving sustained success in a volatile and challenging business 

environment. In a long-term perspective, the model implementation makes organisations 

capable of meeting the needs and expectations of customers and other stakeholders (Anttila, 

Jussila, 2021). It serves to identify opportunities for improvement and innovation as well as to 

pursue long-lasting and sustained success by striving for satisfaction of numerous stakeholders 
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(Asif, 2020; Kuo, Tsai, 2019). Another major advantage of the ISO 9004:2018 excellence 

model is being universal and comprehensive in nature.  

ISO 9004:2018 can be applied in all kinds of organisations, irrespective of their size, type, 

industry, or environmental conditions (Anttila, Jussila, 2021). The guidelines defined in the 

standard refer to a variety of elements such as products, processes, organisational structure, 

management system, human aspects, cultural aspects, infrastructure, environment,  

and stakeholder relations. As such, the standard does not focus on product or service quality 

exclusively, but takes the comprehensive organisation context into account. Therefore,  

it is emphasised that the standard can help organisations to pursue success by way of an 

integrated process approach, considering diverse managerial needs. 

Organisations typically follow customised quality management system implementation 

strategies, which they develop having analysed their competition, experience to date,  

and business practices in place. According to ISO 9004:2018, an organisation’s identity and 
distinctive competitive advantages provide grounds for both the quality it offers and its 

sustained success. The standard’s guidelines are universal enough to leave the organisation free 

to choose the solutions and tools it finds adequate given the specificity of its operations.  

The foregoing implies that the standard is in fact flexible in nature, encouraging effective 

implementation of the quality principles in a manner tailored to the specific needs and 

challenges of the organisation.  

It is fairly evident that the implementation of the ISO 9004:2018 standard is complementary 

towards the Total Quality Management (TQM) approach. Following the premises of  

ISO 9004:2018 makes it significantly easier to implement the TQM principles, linking 

deployment of innovation with the TQM culture. While TQM requires high commitment from 

leaders, the key to the success of ISO 9004:2018 is to acquire and sustain effective and 

normative employee engagement and customer loyalty (Krajcsák, 2019). An attempt to 
introduce the TQM culture entails major organisational changes and making all employees 

committed to the concept of quality management, but it also requires support from top 

management. On the one hand, the ISO 9004:2018 standard enables a holistic view of quality, 

and on the other hand, it leaves much freedom of action and space for flexibility. It helps in 

maintaining stability and continuity of operations in various situations as well as in adapting to 

volatile business conditions.  

The standard’s guidelines, aimed at sustained success, can be applied to examine the 
maturity of Industry 4.0, of which Quality 4.0 is an integral part. One can use the ISO 9004 

excellence model to assess Quality 4.0, but it may also serve as a baseline for drawing up  

a roadmap for Quality 4.0 (Glogovac et al., 2022). 

According to some researchers, there is also a connection between ISO 9004 and striving 

for sustainable development of Q4.0 (Glogovac et al., 2022). The implementation of processes 

in an organisation aiming at sustainable success draws its strength from the organisation’s own 
identity, as described in Chapter 6 of the standard, which comprises the mission, vision, values, 
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and culture (Żuchowski, Aagowski, 2019). The standard encompasses aspects such as the 

environment, corporate social responsibility, occupational health and safety, as well as 

innovation. All these elements can be combined in a number of process-oriented ways,  

while their interactions, as the ISO 9004:2018 standard suggests, can exert a synergistic effect 

on the pursuit of sustainable development goals. Chapter 7.2 of the standard advises the 

managers responsible for improvement actions to consider aspects such as quality, 

environment, energy, employment, as well as occupational health and safety, implying that they 

should pursue green governance (Żuchowski, Aagowski, 2021). Section 7.3 recommends that, 
when attempting to define and maintain goals, the senior management should consider and 

determine, based on their policy and strategy, the extent to which the organisation wants 

stakeholders to recognise it as a leader with a positive economic, environmental, and social 

impact. 

An important advantage of the standard is that it provides guidelines for systematic and 

continuous performance improvement, and by that means, for improving the organization’s 
profitability, regardless of the type, magnitude or specific nature of its operations (Tsai et al., 

2017). A tool that may come in handy when attempting to measure the existing maturity level 

of the organisation’s Quality Management System (QMS) is a self-assessment questionnaire, 

which allows managers to accurately determine strengths and weaknesses, and to identify 

priority areas for improvement (Wolniak, 2019). The self-assessment results provide a prompt 

to deploy improvement measures.  

The content of the standard emphasises continuous learning and improvement, both at the 

level of an individual person and the organisation in its entirety. It supports a creative approach 

to problem solving and encourages innovation, which can help organisations to attain better 

outcomes and improve efficiency. What also contributes to improving the efficiency and 

effectiveness of organisations is the implementation of risk management, which creates  

an opportunity to respond quickly to unforeseen situations and to find solutions making it 

possible to attain the business goals previously set. The standard also emphasises the relevance 

of collaboration, teamwork, and communication, both within the organisation and with external 

stakeholders. It states that exchange of information, experience, and resources can contribute 

to a more effective pursuit of the organisation’s goals. 
Organisations that know and apply the ISO 9004:2018 guidelines derive measurable 

benefits from such efforts. These benefits may be perceived differently depending on the 

organisation’s size, operational specifics, or industry. Some Italian businesses subject to  
a survey (Bravi, Murmura, 2021) declared that, having followed the ISO 9004:2018 guidelines, 

they had managed to improve their self-assessment activities, streamlined their organisational 

structure, and raised the awareness of corporate sustainability. Furthermore, the findings of the 

survey in question imply such effects as improved quality, increased competitiveness,  

and transition to the Total Quality Management (TQM) system. The aforementioned research 

has demonstrated slightly different benefits derived from implementing ISO 9004:2018, 
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depending on the business size. In large enterprises, those participating in the survey mainly 

mentioned streamlining the organisational structure and achieving sustained business success, 

while micro-enterprises observed varying benefits, such as a self-assessment opportunity and – 

similarly to large enterprises – attaining sustained business success.  

A study conducted in Serbia (Glogovac et al., 2022), on the other hand, has indicated that 

the implementation of the ISO 9004:2018 maturity model can lead an organisation to success 

in various areas of operations, such as leadership, process management, resource management, 

as well as performance analysis and evaluation. The researchers have concluded that the  

ISO 9004:2018 guidelines can provide grounds for assessing the level of quality maturity under 

Industry 4.0. Some other benefits they have observed include identification of the opportunities 

for improvement and innovation, achieving sustained success, and improved satisfaction of 

various stakeholders. 

5. Limits to the application of the ISO 9004:2018 standard 

Research results also imply that there are certain limits to the implementation of the  

ISO 9004:2018 recommendations and guidelines. It is rather evident that the ISO 9004:2018 

standard is both applied in practice and analysed in academic studies much less frequently than 

ISO 9001:2015 (Rogala, 2020). The lesser awareness of the ISO 9004 standard can be attributed 

to the fact that ISO 9004 is not subject to certification. The study by Jarvis and Palmes (2018) 

indicates that many organisations find the certificate award itself to be their primary goal,  

while the matters of quality culture building and continuous improvement are considered 

secondary. What may hinder the application of the standard’s guidelines under Polish 

conditions is also the fact that there is still no Polish translation of the standard.  

ISO 9004:2018 is also characterised by being relatively least constant in the specific 

function which it performs compared to the other ISO standards of the 9000 series.  

It has changed in nature over the years. Although it can be implemented independently of  

ISO 9001, its high utility value is observed primarily when both are applied in combination. 

However, the structures of these documents are not organised enough. They do not indicate 

explicitly which guidelines are duplicated, which extend one another, and which address 

additional matters not specifically addressed in ISO 9001. And even though the current version 

of the standard is clearly oriented towards achieving sustained success over the long term,  

the guidelines it contains are formulated very much like the ISO 9001 requirements pertaining 

to the quality management system. What also proves important is that these standards were 

updated in different years. Consequently, not until 2018 had it been possible to implement them 

in a complementary manner. Between 2015 and 2018, there were two different views of quality 

management in place (Rogala, 2020). Another limitation is that ISO 9004:2018 highlights what 
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an organisation should attain, but it does not explain how to accomplish that and is not specific 

as to what tools to employ in which situations. This ambiguity in the relationship between the 

standards as well as the overly generic nature of their recommendations can now be perceived 

as a serious limitation to the application of ISO 9004:2018.  

With reference to a practical use case of the standard, the surveys conducted among the 

Italian companies imply a low level of familiarity with the ISO 9004 standard among managers 

(Bravi, Murmura, 2021). Surprisingly, only 11.2% of the businesses surveyed claimed that they 

were familiar with the standard, while 17.2% were only partially familiar with it, and 71.6% 

knew nothing about it. Among the knowledgeable respondents, only 11.8% complied with the 

standard, while 37.7% did so partially, and 50.4% did not follow the principles of the standard 

in question. Further results of the same survey indicate that the requirements of ISO 9004:2018 

were primarily of interest to medium-sized companies. It was also observed that the degree of 

familiarity with the standard’s guidelines depended on how much time had elapsed since the 
award of the ISO 9001 QMS certificate. A higher level of familiarity with the requirements of 

ISO 9004 was characteristic of businesses with more experience using a certified quality 

management system. That seems to be completely reasonable because, as organisations mature, 

they seek to improve the system they have implemented and look for new opportunities. 

What also matters is the organisation size (Bravi, Murmura, 2021), since larger companies 

tend to have a more mature quality management system in place. In large businesses, one can 

observe continuous improvement to be introduced once the implementation of the quality 

management system is complete. Small enterprises pursuing QMS certification are driven by 

different rationale. Their efforts are primarily determined by an intent to achieve a better 

position, for instance, when applying for funding of their operations from external sources.  

For this reason, the recommendations provided in ISO 9004:2018 are implemented less 

frequently in small businesses. Large enterprises can be claimed to display more motivation to 

implement and improve their QMS, and therefore, these organisations may be particularly 

interested in following the requirements of the ISO 9004:2018 standard. Large businesses are 

also more capable in terms of human resources, technology, and financing. Furthermore,  

their managers are often more aware of the need to improve the organisation and strive for 

higher levels of process and product quality.  

Even though the standard is considerably universal, it can also be considered somewhat 

inflexible (Glogovac et al., 2022) and lacking the capacity to adapt to certain organisation-

specific circumstances, which applies, for instance, to SMEs and start-ups, where the pursuit of 

excellence is not the primary goal. Using a self-assessment questionnaire is only reasonable in 

those organisations which truly care about reaching a high maturity level. However, maturity 

itself is not a business goal which ensures sustained success, irrespective of the organisation 

type. Businesses representing the SME sector, and small companies as well as start-ups in 

particular, may be uninterested in pursuing maturity in quality terms. In operation, they tend to 

rely more on developing agility than on striving for maturity and continuous revitalisation 
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(Anttila, Jussila, 2021). Another limitation mentioned in the literature on the subject (Bravi, 

Murmura, 2021) is the implementation process perceived as complex compared to the 

requirements of ISO 9001:2015. 

6. Conclusions 

This article represents an overall body of research on quality management system 

improvement and addresses the pursuit of sustained market success. The study results upon 

which it comments can function as a reference for practitioners and researchers interested in 

the aforementioned subject. The ISO 9004:2018 standard at large and the excellence model it 

contains in particular offer many opportunities to organisations. The potential benefits they may 

acquire are quite numerous and diverse, and some of them are as follows: 

1. Orientation towards sustainable development considering various aspects of the 
organisation’s sustainability; 

2. Improved satisfaction of customers and other stakeholders, attributable to a holistic 
view of quality, continuous collaboration, and development of communication focused 
on exploring and meeting the needs and requirements of all the organisation’s 
stakeholders; 

3. Increased operational efficiency and effectiveness, attained through continuous 
improvement, innovation deployment, and focus on processes, which enables 
organizations to be more effective pursuing their business objectives and striving for 
better results; 

4. Flexible quality management that allows organisations to respond adequately to 
changing internal and external conditions as well as to stakeholder needs and 
expectations; 

5. Focus on risk management, which helps organisations to recognise areas of uncertainty 
and to respond effectively to them. 

Despite the vast array of benefits, as identified above, the degree of uptake of the standard 

appears to be relatively low. The analysis referred to in the article has also revealed other 

limitations accompanying the implementation of the ISO 9004:2018 recommendations.  

These include: 

1. Low level of awareness of the standard’s guidelines among organisations; 
2. Complicated implementation process compared to ISO 9001:2015; 

3. Ambiguous relationship between ISO 9004:2018 and ISO 9001:2015; 

4. Rigidity and lack of capacity to adapt to specific conditions of a given organisation; 

5. Lack of interest in pursuing quality maturity by some organisations; 

6. Lack of a Polish translation of the standard, relevant under the domestic conditions. 
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Although the research completed to date has contributed to further development of 

knowledge by delivering practical information, it has also been encumbered with some 

limitations, which, however, can be eliminated in future research. They are mainly attributable 

to the research method applied as well as the nature of the study, being a review. The benefits 

of and limits to the implementation of the ISO 9004:2018 standard, as observed, do not take  

a number of aspects into account, such as the specifics of organisations, their size, type of 

business, industry, or maturity of quality management systems. Neither the specific needs nor 

the context of organisations are insignificant. Given the research results obtained, a prospect 

worth considering is exploratory qualitative research using in-depth interviews with managers. 

What also seems as an interesting option is a comparative analysis concerning organisations at 

different levels of quality maturity. 
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Purpose: This paper attempts to reveal, on the one hand, whether dividend paid by dividend-

paying companies from the WIG, DAX and S&P500 indices for the period 2017-2022 were 

characterized by positive dynamics of change in real terms, and whether decisions on the level 

of dividends recommended for payout are more determined by macroeconomic factors from 

the end of the year, in which the company generated financial results, or from the period,  

in which dividend decisions were made. 

Design/methodology/approach: The research objective of this paper is accomplished by 

means of a thorough literature analysis. In the area of statistical methods, the authors refer to 

classical methods of correlational analysis, with a focus on non-parametric methods 

(Spearman’s rho and Kendall’s tau). 
Findings: The analyses carried out made it possible to indicate that, for companies listed on 

the FSE and WSE, the only quantity correlated with changes in dividends paid is the PMI index, 

with a negative correlation for Polish companies and a positive one for German companies. 

This correlation occurs only if one considers December macroeconomic data readings.  

On the other hand, for NYSE-listed entities, statistically significant relationships were obtained 

for the PMI index (negative), the inflation rate (negative) and interest rates (positive).  

With the exception of interest rates, the correlations apply to both December readings and those 

from May of the dividend payout year. At the same time, the results indicate different decisions 

made by the boards of US, German and Polish companies in the face of the SARS-CoV-2 

pandemic. 

Research limitations/implications: The study was conducted on a limited number of analyzed 

companies and for a limited time range. Therefore, it could be biased, due to the deterministic 

stock sampling method and the research period.  

Practical implications: Expanded knowledge of the impact of the timing of publication of 

macroeconomic parameters on decisions on dividend payouts and their amount.  

This knowledge is important for both investors and investment funds’ boards. Consequently, 
one can make better investment decisions. 

Social implications: Among the paper’s social implications, the most important appears to be 
a possible change in the investors’ attitude towards dividend-paying companies that not only 

pay dividends systematically, but also have positive dynamics of change, and the realization 
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that dividend decisions are affected not only by a number of determinants, but also by the timing 

of their occurrence. Ultimately, investors’ needs could be better addressed. 
Originality/value: The paper evaluates the impact of macroeconomic determinants on changes 

in dividend payouts by companies for the period 2017-2022. What is new in the paper is the 

analysis of whether the timing of the publication of macroeconomic parameters significantly 

affects the level of dividends paid, thereby filling our knowledge gap. 

Keywords: dividend-paying companies, determinants of dividend policy, macroeconomic 

indicators, inflation. 

Category of the paper: Research paper. 

1. Introduction  

A dividend paid by a company is a confirmation that the board is properly carrying out its 

responsibilities in managing the company, and thus acting in the interests of stockholders,  

while a systematically paid dividend is also a form of stockholder pressure on the board 

(Skousen, 2011, pp. 145-148). Therefore, analyzing the signals coming from the boards of 

companies, especially dividend aristocrats, is in the interest of not only institutional investors, 

but also long-term individual investors. One of the tools influencing the type of dividend-paying 

company’s stock ownership and its attractiveness is the development of an automatic dividend 
reinvestment program (known as Drip1), which, especially for dividend investors, is a facilitator 

when it comes to dividend reinvestment (Lichtenfeld, 2011, pp. 215-218).  

The literature notes interest not only in the topic of stock price determination of dividend 

payout decisions (e.g., S. Desmukh., A.M. Goel and K.M. Howe, P. Asquith and D.W. Mullins 

Jr, B. Graham, M. Lichtenfeld, H. Rubin, and C. Spaht II, M. Skousen), but also the very 

dynamics of changes in dividends paid and their impact on the attitudes of capital market 

investors (among others, M. Baker and J. Wurgler, P. Asquith and D.W. Mullins Jr, J.R. 

Woolridge and C. Ghosh, F. Modigliani and M. Miller, D.J. Skinner and E.F. Soltes). 

The results of the literature analysis indicate a logical connection, in particular, between 

two subject areas related to dividend payouts. On the one hand, stockholders, especially those 

who are oriented toward receiving dividends, analyze the systematics of the distribution of the 

financial result and whether the dividends paid are characterized by a positive growth rate.  

On the other hand, the boards of companies, when recommending the level of dividends to be 

paid to stockholders each year, reckon with a number of factors that determine not only the 

possibility of payout, but also its amount, including growth. Despite the extensive time frame 

and location of the research, it does not solve the following problem: since capital market 

investors count on the systematic payout of increasing dividends, whether they are actually 

increasing in real terms after taking into account the level of inflation and, moreover, whether 

                                                 
1 Another similar program used by companies is Dspp – buying stocks directly from the company. 
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decisions on the level of dividends recommended for payout are determined, to a greater extent, 

by macroeconomic factors from the end of the year, in which the company generated financial 

results, or perhaps from the period (month), in which dividend decisions were made. 

Therefore, the purpose of this paper is to reveal, on the one hand, whether dividend paid by 

dividend-paying companies from the WIG, DAX and S&P500 indices for the period 2017-2022 

were characterized by positive dynamics of change in real terms, and whether decisions on the 

level of dividends recommended for payout are more determined by macroeconomic factors 

from the end of the year, in which the company generated financial results, or from the period, 

in which dividend decisions were made. 

The research carried out refers, with its scope, to companies of the WIG, DAX and S&P500 

indices, which in the period 2017-2022 paid dividends, with the possibility of not paying 

dividends once, due to the SARS-CoV-2 pandemic. All calculations were performed using  

MS Excel and Statistica. 

2. Literature review and research hypotheses development 

D.J. Skinner and E.F. Soltes (Skinner, Soltes, 2011) believe that the payout of dividends 

represents a stronger commitment of management to stockholders than the purchase of stocks 

for redemption. The strength of this commitment in such a case is further compounded by the 

application of the company’s dividend policy with a plan to pay increasing dividends.  
In contrast, K.P. Fuller and M.A. Goldstein (Fuller, Goldstein, 2011, p. 457) note that monthly 

stock prices of dividend-paying companies outperform those of non-dividend-paying 

companies and, during periods of index depreciation, the difference in favor of the former 

widens to 2 percentage points. W. Al Salamat, M.Q.M. Momani and K. Batayneh (Al. Salamat, 

Momani, Batayneh, 2021, pp. 166-172), based on their research for the period 2010-2019 on 

the Jordan Stock Exchange, also found that dividend-paying companies are characterized by 

lower stock price volatility. Studies conducted by A. Williams and M. Miller (Williams, Miller, 

2013, pp. 58-69) as well as K.P. Fuller and M.A. Goldstein (Fuller, Goldstein, 2011) also 

confirm the legitimacy of investments in dividend-paying companies. Regardless of changes in 

stock prices in the capital market, dividends provide a hedge against depreciation in the value 

of a securities portfolio. Moreover, H. Rubin and C. Spaht II (Rubin, Spaht, 2011, p. 12) noted 

that investors, who make investments in dividend-paying companies over a 10- or 15-year 

horizon, while reinvesting the dividends, guarantee their financial independence. Regardless of 

stock price changes, an ever-increasing dividend is an endless cash flow. F. Modigliani and  

M. Miller (Miller, Modigliani, 1961, p. 430) emphasize that, for companies following a fixed 

dividend policy, with a long-term target payout rate, investors will interpret any change in 

dividends as a change in board’s view of the company’s future and its profits. P. Asquith and 
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D.W. Mullins Jr. (Asquith, Mullins, 1983, pp. 77-96) point out that, when investing in dividend-

paying companies, what matters is not only whether the company pays dividends consistently, 

but what the rate of its growth is. According to the authors, issuers that pay high dividends with 

high growth rates are characterized by stable stock prices. This is in the interest of the 

company’s authorities, who, by proposing increasing dividends to stockholders, try to influence 
not only the type of dividends, but also the company’s stock ownership structure. It is worth 
adding that a stable stock ownership during a downturn in the capital market will take advantage 

of the discount to add weight to the stock portfolio of such a company. Seeing the broader 

background of the company’s operations and boards’ decisions, it can also use the dividends 
received for this purpose. However, it is worth noting that the tradition of paying increasing 

dividends is popular in those countries with a developed capital market. Specifically, one points 

to issuers listed on the American (components of the S&P500 index), German (companies in 

the DAX index), or French (companies in the CAC40 index), and selectively Polish 

(components of the WIG index) market. 

Previous research in the field of analysis of changes in dividend payouts and related 

decisions of dividend investors (increase or decrease in the share of stock portfolio of a given 

company, including complete divestment) has made it possible to recognize patterns of their 

behavior. First of all, it should be stated that an investor’s income in the form of dividend is 
more important to them than the uncertain return from the sale of stocks (Cwynar, Cwynar, 

2007; Kowerski, 2011). Therefore, some investors choose for their portfolios companies that 

pay dividends, at the same time abandoning investment in stocks of those entities, that do not 

systematically share part of the profit with stockholders. Therefore, the so-called <bird in the 
hand= theory means that the dividend received by the investor is more secure than capital gains, 
since the dividend paid out cannot be taken away from investors and profits transferred to 

subsequent investments can be lost at least in part through unsuccessful board decisions.  

M. Miller and F. Modigliani (Brigham, Houston, 2015, p. 582) rejected this theory2, pointing 

out that most investors intend to reinvest dividends received in stocks of entities with similar 

investment risks. Therefore, the risk of cash transfer to investors is determined by the risk of 

cash flow from operating activities and not by the distribution policy. 

It is worth adding that an increase in dividends is not a simultaneous guarantee of a higher 

dividend in the future. However, it is a signal that the company’s board takes the dividend 
policy and investors seriously. The question should then be raised as to what happens when the 

board proposes to raise the level of future dividend and, at the same time, the company’s 
financial results do not recognize an increase in individual elements (Lichtenfeld, 2015, p. 106). 

Despite the company’s temporarily worse financial results, the board sends a signal that the 

company is able to pay a higher dividend and its future is not at risk. M. Miller and  

F. Modigliani (Hawawini, Viallat, 2007, p. 445) noted that companies are reluctant to change 

                                                 
2 It has been named the <bird in the hand error=. 
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the level of dividends paid, because such changes could suggest better or worse prospects for 

the companies’ operations, respectively. J.R. Woolridge and C. Ghosh (Woolridge, Ghosh, 

1986, pp. 20-32) conducted a study of 408 companies that had cut dividend payouts, divided 

into those that cut dividends and experienced a decline in earnings, those, whose board warned 

investors of deteriorating performance even before cutting dividends, and a third group,  

in which dividends were cut, but at the same time announced growth plans or improved 

financial result. The study found that most companies cut dividends as a result of deteriorating 

earnings, but if dividends were cut as a result of new investments, the decline in stock prices 

was milder, and stock prices returned to the trading level before the changes were announced.  

Therefore, the decisions of boards to increase the planned dividend are mostly responsible 

for the increase in stock prices and the decrease or non-payment of the dividend causes a sell-

off in stocks, and thus a decline in stock prices. This relationship has been called the signaling 

effect or the significant information hypothesis. Related to this theory is the concept of so-called 

dividend stickiness. Boards are reluctant to propose to start paying dividends if future payout 

is uncertain. In contrast, those companies that have paid dividends so far will try to maintain 

their dividend-paying company status. Therefore, companies paying dividends continuously on 

the basis of their adopted dividend policy attract certain groups of investors, particularly those, 

who prefer to receive dividends. This is the so-called dividend clientele effect, as described by 

F. Black and M. Scholes (Black, Scholes, 1974) in 1974 and F. Modigliani and M. Miller as 

early as 1961 (Miller, Modigliani, 1961). Research conducted by F. Allen, A.E. Bernardo and 

I. Welch (Allen, Bernardo, Welch, 2000, pp. 2499-2536) confirm that institutional clients,  

in particular, are attracted to those issuers that pay dividends. Research conducted by Evbayiro-

Osagie E.I. and Osayuwa E.E (Evbayiro-Osagie, Osayuwa, 2023, pp. 155-169) for the period 

2012-2020 of companies listed on the Nigerian Stock Exchange also confirm, that dividends 

paid in the past affect the systematics of the distribution of the financial result in the future. 

It is worth noting one more aspect of systematic dividend payouts. Those boards that 

recommend paying dividends on an uninterrupted basis win the votes of stockholders, who 

count on their continued payment. Based on research conducted by S. Desmukh, A.M. Goel 

and K.M. Howe (Desmukh, Goel, Howe, 2013), it can be concluded, that overconfident CEOs 

pay lower dividends than rational CEOs. The study omitted the analysis of whether dividends 

were paid at a constant level over the long term or increasing. In the context of the cited issues 

of signaling and dividend stickiness, the so-called dividend feeding theory becomes important. 

A company’s management, wishing to indirectly influence the behavior of stock prices, may 
start or even increase dividend payouts. According to a study conducted by M. Baker and  

J. Wurgler (Baker & Wurgler, 2004), companies that do not pay dividends are traded lower. 

Since, in light of the cited attitudes of investor behavior, it becomes important how market 

participants react to changes in the amount of dividends paid, it is worth expanding the review 

of the literature and research to include the determinants of dividend payouts that affect the 

decisions of company boards to pay and, more importantly, changes in the amount of dividends 

paid. The issue of factors affecting dividends paid is widely described in foreign and domestic 
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literature (e.g. J.H. von Eije, W.L. Megginson, S.P. Ferris, N. Sen, H. Pei Yui, H. DeAngelo, 

L. DeAngelo, D. Skinner, A. Damodaran, M. Jagannathan, C.P. Stephens, M.S. Weisbach,  

E.F. Fama, K.R. French, G. Grullon, D.L. Ikenberry, A. Brav, J.R. Graham, C.R. Harvey,  

R. Michaely, B. Horbaczewska, R. Tuzimek, M. Kowerski, A. Szablewski, T. SBoDski  
& B. JabBoDski). Due to their number and complex nature, they are shown to be divided into 

microeconomic determinants (such as available investment projects, net profit and retained 

earnings, cash flow, liquidity, cash, assets, equity, fixed capital, capital structure, depreciation 

level, return on assets (ROA), return on equity (ROE), the life cycle of the company, the need 

to maintain control over the entity, the level of debt and board’s aversion to increasing debt, 
concluded contracts, and stockholder preferences), macroeconomic determinants (such as 

inflation, gross domestic product (GDP), interest rate levels, changes in the level of quotation 

of a country’s currency, the dynamics of exports and imports, the tax system, the legal system 
and legal restrictions) and others, often described as market or psychological (such as economic 

sentiment, PMI, market indicators or capital market conditions). It should be added that due to 

the specificity of the listed determinants, their impact is not equal. For some, a lesser impact on 

dividend proposals can be indicated (e.g. concluded contracts, or the level of depreciation) and 

for others, a significant impact (e.g. the level of debt, the level of interest rates). Moreover,  

the determinants of dividends shown in the literature can take the character of stimulants,  

while others can take the character of destimulants, as shown in Table 1. 

Table 1. 

Selected stimulants and destimulants of the level of dividend payouts in alphabetical order 

Determinants of the level of dividend payout Type of influence on dividend payout 

depreciation destimulant 

enterprise life cycle stimulant 

inflation destimulant 

cost of financing the entity’s branch* destimulant 

new share issue – loss of control of the company destimulant 

tax burden on the parent company* destimulant 

foreign exchange restrictions and limitations* destimulant 

contractual restrictions destimulant 

GDP stimulant 

PMI stimulant 

debt level destimulant 

stockholder preference – counting on cash stimulant 

stockholder preference – counting on value growth destimulant 

investment projects destimulant 

cash flows stimulant 

favorability of tax policy stimulant 

favorability of legal conditions stimulant 

return on equity (ROE) stimulant 

cash stimulant 

P/BV ratio stimulant 

P/E ratio destimulant 

WIG index changes stimulant 

net profit, retained earnings stimulant 

* International companies. 

Source: JabBoDski, Prymon, 2017, p. 46. 
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Given the subject matter of the paper, the following section focuses on the analysis of the 

most important of the macroeconomic determinants of dividend policy affecting the systematics 

and growth of dividends paid.  

Research conducted by I. Jabbouri (Jabbouri, 2016, pp. 283-298) for companies in the 

MENA region3 for the period 2004-2013 indicates a negative correlation between dividend 

payouts and the state of the economy. The author noted that managers of companies in the 

MENA region appear to increase dividend payouts during periods of economic slump in  

an attempt to reassure investors. Considering other international studies on the impact of gross 

domestic product (GDP) on the dividend policy of real estate companies, M. Romus, A. Rizga, 

M.R. Abdillah and N.B. Zakaria (Romus, Rizga, Abdillah, Zakaria, 2020, pp. 1-6) indicated 

that the rate of GDP growth has a positive impact on the performance of companies and on the 

dividend policy. On the other hand, from a study conducted by S.D. Misra (Misra, 2015,  

pp. 440-456) shows that the growth rate of real GDP positively and significantly affects the 

dividend payout ratio of Indian banking sector institutions. M. Kowerski (Kowerski, 2011,  

pp. 125-134, 269-279) conducted a study for the period 1995-2009, which shows that the 

economic situation of the country, as measured by the rate of change of GDP in the previous 

year, has a significant impact on dividend payout decisions in the base year. It is worth 

mentioning that this correlation applied only to companies with good financial condition and 

was not confirmed for companies in worse economic and financial condition. Moreover,  

in good economic times, companies that had not previously paid dividends began distributing 

the financial result to stockholders. These conclusions are also confirmed by studies conducted 

by W. Dębski and I. Bujnowicz (Dębski, Bujnowicz, 2008, p. 9), from which it follows that for 

the period 1994-2005 there was a strong link between the condition and development of the 

financial market and economic growth. Research conducted for the period 2002-2013 by  

B. JabBoDski and J. Kuczowic (JabBoDski, Kuczowic, 2015, pp. 443-457) among companies 

listed on the Warsaw Stock Exchange indicates that dividend decisions are significantly 

influenced by perceptions of the future, making GDP a better reflection than PMI of the 

sentiment of boards regarding dividend payouts. These conclusions correspond, to some extent, 

with the results of a study conducted by M. Kowerski (Kowerski, 2011, pp. 269-279) on the 

link between indicators characterizing economic sentiment (indicators calculated, for example, 

by the European Commission, the Institute of Economic Development of the Warsaw School 

of Economics or the PMI index were used as measures) and dividends paid. The author found 

that the better the economic sentiment was in June of a given year, the higher the dividends 

were in the same year. Interestingly, the author’s research also shows that there is an increase 

in the likelihood of dividends being paid when the capital market is characterized by strong 

growths, i.e. possible increases or decreases in indices may have a greater impact on dividend 

                                                 
3 MENA is the area of the Middle East and North Africa. According to the World Bank, MENA countries include 

Algeria, Bahrain, Djibouti, Egypt, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Libya, Morocco, Oman, Palestine, 

Qatar, Saudi Arabia, Syria, Tunisia, the UAE and Yemen. 
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policy than changes in economic situation. The existence of a stable long-term relationship 

between dividend payouts and real economic activity, as well as the price level adjusted by 

inflation, was confirmed by T. Basse and S. Reddemann (Basse, Reddemann, 2011, pp. 33-64).  

Slightly different findings are presented by the authors of a study of companies on the 

Pakistan Stock Exchange. F. Khan, A. Ullah, A.A. Muhammad and K.I. Muhammad (Khan, 

Ullah, Muhammad, Muhammad, 2019, pp. 111-121) conducted research for the period 2001-

2017 for macroeconomic variables, from which there is a negative relationship between the 

interest rate, inflation rate and GDP growth rate and the dividend payout ratio. Also, research 

conducted by I.N. Yakuba (Yakuba, 2019, pp. 31-50) of companies listed on the capital market 

in Ghana for the period 2006-2015 does not confirm a strong determination of dividend payouts 

on the level of inflation. It is noteworthy, however, that the research concerned a specific group 

of institutions, namely banks, for which changes in inflation (its decline) and thus,  

as a consequence, a decline in market interest rates negatively affect the financial result (result 

from lending activities), and thus negatively affect the ability to pay dividends. Similar 

conclusions were reached by Evbayiro-Osagie E.I., Osayuwa E.E (Evbayiro-Osagie, Osayuwa, 

2023, pp. 155-169) for financial companies listed in Nigeria. It is worth adding that, from the 

point of view of capital market investors, dividends paid may lose their significance especially 

when they are characterized by low or even negative growth rates. In a high-inflation economic 

environment, the real value of dividends in the period between the resolution on their 

distribution and the actual payment is declining at a rapid rate. H. Hazlitt (Hazlitt, 2007) and 

M. Skousen (Skousen, 2011) point out that high inflation reduces or even stops the payout of 

dividends. This phenomenon may result, in such macroeconomic conditions, from increased 

investment by companies dictated by the desire to preserve the value of cash in real assets.  

As E.F. Brigham and J.F. Houston (Brigham, Houson, 2015, p. 201) note, during periods when 

inflation is at a low level, a stable dividend policy and the payout of a fixed dividend is 

sufficient. However, according to the authors, when there is increased inflation, investors 

already expect rising dividends.  

Studies of the impact on dividends paid of successive macroeconomic parameters 

conducted by H.W. Akani and Y. Swenem in Nigeria for the period 1981-2014 (Akani, 

Swenem, 2017, pp. 55-63) indicated a significant negative impact of interest rates and the rate 

of exchange on the dividends paid by manufacturing enterprises. Just referring to the impact of 

interest rates on dividend payments, it is worth referring to the results of studies conducted by 

M. Romus, A. Rizga, M.R. Abdillah and N.B. Zakaria (Romus, Rizga, Abdillah, Zakaria, 2020, 

pp. 1-6). The authors indicate that the interest rate did not have a significant impact on the 

dividend policy of the entities studied. Also A.A. Muhammad and F. Khan (Muhammad, Khan, 

2018, pp. 111-121) observed a negative impact of the interest rate on the dividend payout ratios 

of textile companies for the period 2001-2017. 
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Based on the literature review and the identified research gaps, the following research 

hypotheses were defined: 

H1: Changes in gross domestic product are positively correlated with the level of dividends 

paid. 

H2: The PMI index is positively correlated with the level of dividends paid. 

H3: The inflation rate is negatively correlated with the level of dividends paid. 

H4: The level of interest rates is negatively correlated with the level of dividends paid. 

Each of the indicated hypotheses was analyzed in two variants: in variant one, the relevant 

macroeconomic variables were considered on the basis of data as of the end of December of 

the year preceding the dividend payout, and in variant two – as of the end of May of the year 

of dividend payout. In addition, the study considered not only the absolute level of dividends 

paid (on an annual basis), but also their growth (absolute and relative). Thus, for each research 

hypothesis formulated, six sub-hypotheses were analyzed. A description of the research sample 

and research methodology is included in the next section of the paper. 

3. Sample selection and methodology 

The research sample was selected to provide, on the one hand, the broadest possible view 

of the issue at hand and, at the same time, by the decision of the authors, its selection is intended 

to be a certain compromise between the availability of data and the certainty of the findings and 

conclusions made. 

In order to ensure that the diverse local conditions are reflected, the authors decided to study 

three markets: the US as the best-developed capital market, the German market – taking into 

account the economic ties between Poland and the Federal Republic of Germany –  

and the Polish market. Taking into account the objectives of this study and the desire to provide 

appropriate guidance also to those investing in the indicated markets, it was limited to the study 

of the largest companies listed on the indicated markets in terms of capitalization.  

For this purpose, when analyzing the Polish market, the 30 largest companies included in the 

WIG index were taken into account. Similarly, the analysis of the German market was based 

on data on the 30 largest companies making up the DAX index, while for the US exchanges – 

30 entities from the S&P500 index (as of 30 September 2023).  

Since the analysis conducted concerns dividend-paying companies, it became necessary to 

choose an appropriate criterion to classify a company as a dividend-paying company. Since the 

study period covered 2017-2022, it was decided to define a dividend-paying company as  

an entity that has paid dividends for at least five years in the indicated time frame.  

Thus, the fact of the occurrence of the SARS-CoV2 pandemic, the negative consequences of 

which could have affected the temporary suspension of dividend payouts, was taken into 
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account. Finally, 13 companies listed on the Warsaw Stock Exchange, 26 entities listed on the 

Frankfurt Stock Exchange and 24 entities of the New York Stock Exchange were included in 

the study. They are presented in Table 2.  

Table 2. 

Companies qualified for the study 

Stock exchange Companies 
Number of 

companies 

Warsaw Stock 

Exchange 

ACP.WA, BDX.WA, SPL.WA, CPS.WA, BHW.WA, ING.WA, LPP.WA, 

PEO.WA, PKN.WA, ZAP.WA, PZU.WA, ZWC.WA 
13 

Frankfurt Stock 

Exchange 

ADS.DE, ALV.DE, BAS.DE, BAYN.DE, BEI.DE, BMW.DE, CON.DE, 

DTG.DE, DB1.DE, DHL.DE, DTE.DE, EOAN.DE, FME.DE, FRE.DE, 

HEI.DE, HEN.DE, IFX.DE, LIN.DE, MRK.DE, MUV2.DE, PUM.DE, 

RWE.DE, SAP.DE, SIE.DE, VNA.DE, VOW3.DE 

26 

New York 

Stock Exchange 

AAPL.US, T.US, BAC.US, CVX.US, CSCO.US, KO.US, CMCSA.US, 

XOM.US, GE.US, HD.US, INTC.US, JNJ.US, JPM.US, MRK.US, 

MSFT.US, ORCL.US, PEP.US, PFE.US, PM.US, PG.US, VZ.US, V.US, 

WMT.US, WFC.US 

24 

Source: Own study. 

In the next step, data on dividends paid (on an annualized basis) were downloaded from 

investing.com and stooq.com, as well as the levels of the indicated macroeconomic variables. 

In addition, quotes from Yahoo Finance were used in constructing hypothetical portfolios of 

stocks.  

Conducting a comparative analysis for such a set of variables requires having the volumes 

to make comparisons. Thus, there is a need to make some normalization of the studied volumes. 

The comparability of data on dividends paid was ensured by standardizing the level of dividends 

for individual companies (for companies paying a fixed dividend, a level equal to zero was 

assumed). A similar procedure was carried out for increments (absolute and relative).  

On several occasions it was impossible to calculate the percentage change in the level of 

dividends due to their non-payout in the previous year. Such cases were excluded from further 

analysis. 

When analyzing the dynamics of dividend changes, the researcher is faced with the problem 

of how to generalize the conclusions made for individual entities to the entire sample. 

Therefore, as a first step, the distributions of standardized dividend levels were analyzed,  

and in addition, the average dividend growth rate was estimated (based on untransformed data). 

For this purpose, the classical geometric average return was used, as well as the estimated 

average dividend growth rate based on an exponential regression model. In favor of the second 

solution is the fact that the geometric average return is, in fact, a function only of the initial and 

final dividend levels, while it completely ignores their formation in the remaining periods.  

Due to the significant variation in the quantities studied and the presence of extreme 

observations, the median, rather than the average, was chosen as the appropriate measure of the 

average change in the level of dividends.  
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The problem of generalizing the conclusions made can be avoided by analyzing  

a hypothetical portfolio built from the shares under consideration and rebuilt every year.  

In order to ensure that the various entities are treated equally, it was decided to build portfolios 

composed of equal shares of the indicated stocks (according to the price at the first session of 

the year), and then analyze the dividends attributable to the owners of such a portfolio.  

This approach also avoids the problem of a company’s failure to pay dividends in a given year, 
as it is practically certain that at least one dividend-paying company included in such a portfolio 

will pay dividends. However, the problem arises, in this case, of the impact of the volatility of 

the prices of the stocks studied on the hypothetical dividends calculated in this way, since,  

in reality, the method indicated leads to an analysis of the dividend yield. Although asset price 

fluctuations may lead to different conclusions than the analysis of the dividend level itself,  

it was decided to carry it out in order to make a comparative analysis with the conclusions 

obtained for dividend levels.  

Finally, the relationships between the aforementioned macroeconomic variables: inflation, 

the level of the PMI index, changes in GDP or the level of interest rates were examined based 

on methods of correlation analysis. For this purpose, Spearman’s rank correlation coefficient 
and Kendall’s tau were used. Since an analysis for individual entities does not seem advisable 
in view of the few observations available, the available data were considered collectively, 

excluding the cross-sectional aspect (which was made possible by prior standardization).  

The results of the analyses are presented in the next section. 

4. Analysis of the impact of the timing of the publication of macroeconomic 

parameters on the level of determination of the change in dividend 

payouts of companies in the WIG, DAX and S&P500 indices 

In the first step, following the previously formulated methodology of the study, the level of 

dividends for each analyzed entity was standardized. The results in tabular and graphical form 

are presented below, for each market separately. 

Table 3. 

Selected statistics characterizing the distribution of standardized dividends paid by 
companies listed on the WSE, FSE and NYSE in 2017-2022 

Stock 

exchange 
Measure 2017 2018 2019 2020 2021 2022 

WSE 

Mean -0.01 -0.05 0.11 -0.89 0.10 0.74 

Median -0.13 0.11 0.29 -0.89 0.12 1.04 

St.dev. 1.01 0.67 0.65 0.87 1.05 0.94 

IQ range 1.39 0.90 1.08 1.25 1.71 1.27 

FSE 

Mean -0.71 -0.10 0.16 -0.13 0.02 0.76 

Median -0.83 -0.07 0.10 0.13 0.33 1.11 

St.dev. 0.88 0.75 0.46 0.93 0.90 1.18 

IQ range 1.39 1.26 0.73 0.90 1.41 1.20 
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Cont. table 3. 

NYSE 

Mean -1.11 -0.55 -0.19 0.23 0.62 1.00 

Median -1.41 -0.84 -0.25 0.31 0.80 1.36 

St.dev. 0.86 0.57 0.66 0.38 0.74 0.89 

IQ range 0.30 0.46 0.42 0.37 0.16 0.42 

Source: own research. 

 

Figure 1. Distribution of standardized dividends paid by the surveyed companies listed on the WSE in 

2017-2022. 

Source: own research. 

 

Figure 2. Distribution of standardized dividends paid by the surveyed companies listed on the FSE in 

2017-2022 

Source: own research. 
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Figure 3. Distribution of standardized dividends paid by the surveyed companies listed on the NYSE in 

2017-2022 

Source: own research. 

For each of the analyzed markets, there is an upward trend in the nominal level of dividends 

paid, but only in the case of the US market can we talk about the systematic nature of the 

recorded increases. German companies have decisively reduced the growth rate of payouts in 

2019-2020. Polish companies, on the other hand, reacted to the onset of the SARS-CoV-2 

pandemic with a sharp decline in dividends paid, which only returned to pre-pandemic levels 

in 2022. What should be noted is the greater homogeneity of the dividend policy of  

US companies vis-à-vis Polish and German companies expressed by a decisively lower quartile 

deviation in subsequent years. At the same time, there was no clear change with regard to the 

variation in the level of dividends over time, with the possible exception of a slight decline in 

the pre-pandemic period. In the next step, the level of dividends in real terms was analyzed  

(the consumer price index was chosen as the deflator). 

Table 4. 

Selected statistics characterizing the distribution of standardized actual dividends paid by 
companies listed on the WSE, FSE and NYSE in 2017-2022 

Stock 

exchange 
Measure 2017 2018 2019 2020 2021 2022 

WSE 

Mean  0.24   0.17   0.25  -0.83   0.01   0.17  

Median  0.39   0.32   0.50  -0.90   0.04   0.63  

St.dev.  1.08   0.71   0.72   0.90   1.07   1.00  

IQ range  1.57   0.63   1.22   1.25   1.74   1.27  

FSE 

Mean -0.55  -0.00   0.28   0.01   0.02   0.24  

Median -0.70   0.29   0.25   0.30   0.24   0.60  

St.dev.  0.89   0.82   0.50   1.07   0.99   1.23  

IQ range  1.63   1.31   0.76   1.21   1.43   1.70  
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Cont. table 4. 

NYSE 

Mean -0.85  -0.35  -0.01   0.66   0.60  -0.05  

Median -1.24  -0.38   0.11   0.73   0.82   0.59  

St.dev.  0.99   0.67   0.78   0.61   0.82   1.14  

IQ range  0.92   1.12   0.65   0.53   0.72   1.77  

Source: own research. 

 

Figure 4. Distribution of standardized actual dividends paid by the surveyed companies listed on the 

WSE in 2017-2022. 

Source: own research. 

 

Figure 5. Distribution of standardized actual dividends paid by the surveyed companies listed on the 

FSE in 2017-2022. 

Source: own research. 
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Figure 6. Distribution of standardized actual dividends paid by the surveyed companies listed on the 

NYSE in 2017-2022. 

Source: own research. 

Analysis of the level of dividends paid in real terms leads to slightly different conclusions. 

For companies listed on the WSE, it can be noted that, during the period under study,  

they maintained a similar level in real terms, with the exception of 2020 (the likely effect of the 

SARS-CoV-2 epidemic). Companies listed on the Frankfurt Stock Exchange showed an upward 

trend in the level of real dividends in 2017 and 2022, while in the remaining years dividends 

remained stable (this was not changed by the pandemic either). In contrast, a different picture 

is obtained by analyzing US companies: the value of dividends in real terms rose steadily until 

2021, when the upward dynamics slowed down, and turned into a downward trend in 2022.  

The conclusions formulated previously are confirmed by the data describing the growth rate of 

dividends and the dividend yield during the period under study obtained by means of the 

regression function (Table 5). 

Table 5. 

Selected statistics characterizing the growth rate of dividends paid by companies listed on the 
WSE, FSE and NYSE in 2017-2022 

Variable Measure Type WSE FSE NYSE 

Dividend level 

growth 

Average Nominal 6.14% 3.05% 4.46% 

Median Nominal 4.98% 2.99% 5.68% 

St.dev. Nominal 29.44% 14.08% 9.29% 

Average Real 1.36% 0.56% 1.25% 

Median Real 0.04% 0.51% 2.44% 

St.dev. Real 28.09% 13.76% 9.00% 

Portfolio dividend 

yield growth 

Average Nominal 4.79% -0.18% -1.78% 

Average  Real 0.26% -2.58% -4.80% 

Source: own research. 
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The next step analyzed the fluctuations in the level of dividends of the annually 

reconstructed portfolio built in equal value shares from the stocks under study, i.e. actual 

development of the average dividend yield for the instruments indicated. 

 

Figure 7. Average dividend yield of surveyed companies in 2017-2022. 

Source: own research. 

The dividend yield for the hypothetical portfolio of stocks followed a similar pattern to 

dividends alone only for the Polish stocks analyzed. The dividend yield of companies listed on 

the NYSE was relatively stable, while for instruments listed on the FSE it is noticeable that it 

declined during the SARS-CoV-2 pandemic and later returned to pre-pandemic levels.  

Thus, having analyzed the fluctuations in both the dividends themselves and the dividend yield, 

it can be indicated that the strongest reaction in the area of dividend policy to the  

SARS-CoV-2 pandemic was shown by managers of Polish companies, significantly reducing 

their payouts and increasing the level of retained earnings for fear of potentially adverse further 

changes in the general economic situation. This is also evidenced by an analysis of the decisions 

of the indicated entities to either increase or decrease dividends paid. 
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WSE FSE 

 

NYSE  

Figure 8. Decisions regarding dividends paid in the study sample in 2017-2022. 

Source: own research. 

It is further evident that the dividend policy of the largest US companies paying dividends 

is markedly different from that of Polish companies, although the decisions made during the 

SARS-CoV-2 pandemic were similar – in each of the analyzed markets, a greater number of 

companies reduced dividend payouts. In the case of the US, the difference is several times 

smaller than the Polish one (and is not necessarily related to the pandemic, as US companies 

began to limit payouts as early as 2019). Closer to the reactions of Polish entities were the 

decisions of German companies, although a significant disparity is also observable. It is worth 

noting that, regardless of economic conditions, about 90% of the surveyed companies listed on 

the NYSE increased the level of dividends paid. For both German and US entities, however, 

the impact of the increased inflation of 2021-2022 is evident, as despite the nominal increase 

in both countries there was a dramatic increase in companies paying dividends with a declining 

real value.  
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WSE FSE 

 

NYSE  

Figure 9. Decisions regarding dividends paid in real terms in the study sample in 2017-2022. 

Source: own research. 

In the next step, the impact of changes in selected macroeconomic quantities on the 

development of the level of dividends paid, their changes in absolute and relative terms was 

analyzed (Table 5 presents the results based on Spearman’s rank correlation coefficient.  

Due to the convergence of conclusions, Kendall’s tau values were not presented separately).  

Table 6. 

Spearman’s rank correlation coefficient between selected macroeconomic variables  
(data as of the end of last December) and dividends and their absolute and relative changes 
for companies listed on the WSE, FSE and NYSE in 2017-2022 

Stock exchange Macro variable DIV DIV %DIV 

WSE 

GDP - 0.016  - 0.096  0.027  

PMI - 0.183  - 0.234 * - 0.083  

Inflation 0.004  - 0.022  0.001  

Interest rates - 0.016  - 0.096  0.027  

FSE 

GDP 0.093  0.087  0.103  

PMI 0.091  0.133  0.179 ** 

Inflation - 0.024  - 0.036  - 0.094  

Interest rates 0.137  0.089  0.124  
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Cont. table 6. 

NYSE 

GDP - 0.001  0.147  0.149  

PMI 0.040  - 0.212 ** - 0.211 ** 

Inflation 0.063  - 0.216 ** - 0.212 ** 

Interest rates - 0.015  0.250 *** 0.269 *** 

* - statistically significant at the 0.1 level; ** - statistically significant at the 0.05 level; *** - statistically significant 

at the 0.01 level 

Source: own research. 

Table 7. 

Spearman’s rank correlation coefficient between selected macroeconomic variables  
(data as of the end of May this year) and dividends and their absolute and relative changes 
for companies listed on the WSE, FSE and NYSE in 2017-2022 

Stock exchange Macro variable DIV DIV %DIV 

WSE 

GDP 0.030  - 0.051  0.051  

PMI - 0.138  0.061  - 0.055  

Inflation - 0.025  - 0.111  - 0.032  

Interest rates - 0.070  - 0.076  0.005  

FSE 

GDP 0.030  0.019  0.035  

PMI 0.026  - 0.109  - 0.100  

Inflation - 0.024  - 0.036  - 0.094  

Interest rates 0.022  0.019  - 0.027  

NYSE 

GDP 0.028  0.038  0.048  

PMI 0.053  - 0.277 *** - 0.271 *** 

Inflation 0.040  - 0.212 ** - 0.211 ** 

Interest rates 0.015  - 0.023  - 0.001  

* - statistically significant at the 0.1 level; ** - statistically significant at the 0.05 level; *** - statistically significant 

at the 0.01 level. 

Source: own research. 

Among the analyzed relationships, only the relationships between changes in the level of 

dividends (both in amount and percentage) and selected macroeconomic variables under study 

can be considered statistically significant. Absolute changes in the level of dividends showed  

a negative correlation with changes in the PMI index (macroeconomic data at the end of 

December, for Poland), while a positive correlation for German stocks (macroeconomic data at 

the end of December). For the macroeconomic data readings at the end of May of the relevant 

year, such correlations were not observed.  

Table 8. 

Decision to reject or not to reject research hypotheses for companies listed on the WSE, FSE 
and NYSE 

Stock exchange WSE FSE NYSE 

H1 rejected (0) rejected (0) rejected (0) 

H2 rejected (-) not rejected rejected (-) 

H3 rejected (0) rejected (0) not rejected 

H4 rejected (0) rejected (0) rejected (+) 

Source: own research. 

At the same time, the amount, as well as the percentage change in the level of dividends 

paid shows a statistically significant negative correlation with the PMI index for stocks listed 

on the NYSE, both for readings at the end of December and the end of May. At the same time, 
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analyzing the data at the end of December, one can see a positive correlation between interest 

rates and relative and absolute changes in the level of dividends paid by US companies.  

A discussion of the results obtained is presented in the next section. 

5. Discussion and conclusions 

The results obtained do not confirm the previous conclusions with regard to Polish 

companies or other countries analyzed so far. For companies listed on the WSE, the only 

relevant factor turned out to be the level of the PMI index in December of the year preceding 

the year of the dividend payout and, surprisingly, its impact turned out to be negative.  

Thus, it is possible that the improvement in the economy resulted in the company undertaking 

additional investments, which then translated into a decision to increase retained earnings and, 

as a result, lower the assumed growth of dividends paid (since it should be noted that the 

aforementioned measure is not correlated with the level of dividends, but their growth).  

The rationale for the existence of a time lag (since the May level of the PMI is not correlated 

with changes or the level of dividends paid) is the presumably long period of decision-making 

on additional investments by companies.  

The opposite direction of correlation is seen for German companies. Increased December 

PMI readings are accompanied by decisions to increase dividends paid above average.  

At the same time, there is a lack of any correlation for the May readings. It is possible that 

German companies, anticipating an improvement in the economy, and having excessive 

reserves of previously accumulated capital, decide to partially transfer it to stockholders.  

The correlations observed for US companies should be considered the strongest 

documented. Both absolute and percentage changes in dividends paid are significantly 

correlated with the PMI and inflation rate observed at the end of December and May.  

The conclusions obtained for changes in the price level have been previously confirmed in the 

literature (Khan, Ullah, Muhammad, Muhammad, 2019; Yakuba, 2019; Hazlitt, 2007; Skousen, 

2011). It is worth noting, however, that in this study they refer not so much to the level of 

dividends as to their growth. The results obtained are somewhat natural, since a rising inflation 

rate accelerates the erosion of the value of retained earnings, prompting boards to slow the 

growth of dividends paid. The relationship between changes in dividends paid and the PMI is 

analogous to that of Polish companies, and a plausible explanation for this may be analogous, 

with the change that NYSE-listed companies show an equally strong negative correlation also 

for readings in May of a given year. This may indicate the greater importance placed by 

company boards on the latest macroeconomic data. At the same time, contrary to the results 

(Khan, Ullah, Muhammad, Muhammad, 2019; Akani, Swenem, 2017; Muhammad, Khan, 

2018), the relationship turns out to be positive. This phenomenon can be explained by referring 
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to the expected reaction of the financial market to increases in interest rates, which generally 

leads to a decline in current prices. It seems possible that there is a desire to compensate for 

capital losses incurred due to rising interest rates with above-average dividend payouts. 

Nevertheless, the described mechanisms require further research. 

Summarizing the research results obtained, it is necessary to emphasize the differences 

between the markets with regard to the relationship between dividend payments and 

macroeconomic variables – in particular, between the US market and European companies,  

as well as the similarities between the Polish and German markets. However, the indicated 

similarities in terms of dependence on macroeconomic quantities do not translate into similar 

dividend policies – entities listed on the WSE decide to increase dividends less often than those 

listed on the FSE or NYSE, and it can be presumed that they make dividend decisions dependent 

on current events (e.g. the SARS-CoV-2 pandemic). At the same time, it should be emphasized 

that the analysis carried out concerns only the largest entities, being also geographically limited. 

The authors hope to expand the subject and geographic scope of their study with a special focus 

on companies listed on other European stock exchanges. This issue will be the subject of their 

subsequent research. 
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Purpose: The aim of the article is to analyze the operation of company X in the context of 

logistic customer service in practice. 

Design/methodology/approach: The idea of the work is to present the theoretical part of 

customer service and compare it to logistic customer service in practice. It also includes 

comparisons of practical solutions of company X to theoretical requirements. 

Findings: The research issue discussed in the article was a survey. Its purpose is to present 

customer service in Patrick's Day in company X. 81 people of different genders and age groups 

responded anonymously to the survey questions 15- >60 years. General knowledge of the 

logistics industry and responses from opinion makers were taken into account. The responses 

of the surveyed people were presented graphically along with their descriptions. 

Research limitations/implications: The practical part is intended to reflect the actual 

compliance of company X with the imposed rules. The Logistics Customer Service Principles 

were created to ensure a consistent and effective approach to customer service in the context of 

logistics. 

Practical implications: The type of customer service strategy depends on the specific goals 

and needs of a given business. The essence of logistic customer service is the effective 

management of the flow of products and services from the place of production to the place of 

consumption in order to meet customer needs. Logistics customer service covers many aspects, 

such as planning, controlling and monitoring the flow of goods, inventory management, 

transport, warehousing and coordination of activities between various links in the supply chain. 

Social implications: Customer service also means the ability to accept customer opinions and 

comments with an open mind. Customers should be able to express their opinions and 

complaints and then respond effectively. 

Originality/value: The article draws attention to the importance of a non-routine approach to 

the dynamics of opportunities. This is important for management as a scientific discipline, but 

also for managers, which indicates various possible development paths. 
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1. Introduction  

Logistic customer service is understood as the ability to meet the expectations and needs of 

the customer. It is a multidimensional process that combines many pre-transaction, 

transactional and post-trade activities (Majchrzak-Lepczyk, 2014; Ksi�żkiewic, 2011).  

This is one of the most important aspects of the operation of enterprises. It aims to meet the 

needs of customers, retain them and acquire them (Kręt, 2020; Kramarz, 2014; Majchrzak-

Lepczyk, 2019). Proper logistic customer service ensures a good reputation of the company, 

optimization of costs, improvement of internal processes of the company and minimizes the 

risk of unavailability of products or delays. The type of customer service strategy depends on 

the specific goals and needs of the business (Rucińska, 2016). The essence of logistics customer 

service is the effective management of the flow of products and services from the place of 

production to the place of consumption in order to meet the needs of customers (Barcik, 2012). 

Logistics customer service encompasses many aspects, such as planning, controlling and 

monitoring the flow of goods, inventory management, transport, warehousing, and coordination 

of activities between different links in the supply chain (Adryjańczyk, Olech, Kuboń, Szel�g-

Sikora, Sikora, Gródek-Szostak, Niemiec, Stuglik, 2020). Customer service is also about being 

able to accept customer feedback and comments with an open mind. The concept of customer 

service is multidimensional, combining logistics and marketing aspects, taking into account the 

mutual complementarity and dependence of logistics and marketing potential in the field of 

customer service. Companies need to attract customers in many ways, logistics and marketing 

services that guarantee reliability are essential. Service, punctuality and safety of deliveries, 

professional communication or building relationships with buyers. Importantly, existing 

customers are characterized by high price sensitivity and low product and brand loyalty, which 

leads to problems with demand forecasting and good distribution. Among the logistics concepts 

and activities carried out to meet the incalculable needs and requirements of consumers,  

the fundamental tasks are assigned to logistics services. "To ensure customer satisfaction,  

it's important that customers are satisfied with the level of service that will impact their loyalty 

to the company"(Harasim, Dziwulski, 2018). Customers should be able to express their 

opinions and complaints and then respond effectively. A customer service strategy is a plan of 

action to provide the best possible customer service and build lasting relationships with 

customers. The strategy outlines how the company will respond to customer needs, 

expectations, and feedback and deliver personalized, effective, and rewarding customer 

experiences (KadBubek, 2011). "The customer service strategy is considered to be perspective, 

plan, deception, and pattern of action in order to maintain or occupy a particular position in the 

market" (Dyczkowska, 2015). 
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The customer service strategy applies not only to the service industry (including retail), but 

to all companies that serve customers, such as manufacturing companies (Kolasińska-

Morawska, Fernówka, 2018). The concept of servicing companies is related to the product 

marketing strategy and sales strategy. A customer service strategy can be a combination of 

marketing and sales strategy (Rydzkowski, 2011). However, they mainly concern the stages of 

customer service (Huk, Goń, Pękalska, 2019). As such, the customer service strategy is 

somewhat independent of the product's marketing strategy, especially if the product is  

a fabricator. The basic approach to customer service therefore focuses on one of the very 

important elements of contact with the customer, which is customer service (Kaczmar, Suchy, 

2020; Jezierski, 2013). 

The practical part of the article was based on this solution, in order to reflect the actual 

attitude of company X to the imposed rules. The Logistics Customer Service Principles were 

created to ensure a consistent and effective approach to customer service in the context of 

logistics. The aim of the article is to analyze the operation of company X in the context of 

logistic customer service in practice. The idea of the work is to present the theoretical part of 

customer service and compare it to logistic customer service in practice. It also includes 

comparisons of practical solutions of company X to theoretical requirements. 

2. Customer service in enterprise X in practice  

To assess the operation of company X in the field of customer service in practice,  

an anonymous public survey was created in which 81 people participated. The survey consisted 

of 13 questions, including 10 directly related to company X. Respondents most often had the 

opportunity to answer YES/NO questions. The purpose of creating the survey questionnaire 

was to present the weaker points in customer service in company X and proposals for their 

changes. In the survey, the majority of people surveyed - 59.3% - were women. Men constituted 

40.7%. Another aspect examined regarding the characteristics of the respondents was their age. 

Due to the possibility of its large discrepancy, the described range started from 15 years to  

60 and up. In the study regarding company The answers were as follows: 31-45 - 30.9%,  

15-19 - 8.6%, 46-60 - 7.4%, while the smallest group of people were over sixty years of age,  

as there were 5 participants every constitutes 6.2% of the total. Respondents showed that the 

dominant answer in the study was professionally active status - 54.3%. The smallest group of 

people interacting is the group of retirees. The first aspect examined directly relating to 

company X was the availability of their stores in Poland. The majority of survey participants, 

as many as 67.9%, answered that they did not have the described commercial facility in their 

city. 
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Figure 1. Availability of Enterprise X stores. 

Source: Own study based on conducted research. 

Buyers who want to make a purchase in company X must commute to larger cities in Poland. 

There are a total of eleven sales points in Poland, while there are three points in Warsaw alone. 

A significant number of opinion makers live in the Silesian Voivodeship, the capital of which 

is the city of Katowice, where the company has its store. This limits consumers' ability to 

purchase products in-store. In this case, purchasing goods online may be the solution.  

The results of the questionnaire show that the largest number of respondents made purchases in 

a stationary store - 44.4%. In second place in the hierarchy is the answer: stationary store and 

online store - 34.6%. The smallest part is made up of online purchases - 21%.  

 
Figure 2. Possibility to make purchases. 

Source: Own study based on conducted research. 

Due to the fact that these studies show that this is an upward trend, the survey results are 

surprising. In the next stage, respondents who had marked answers regarding purchases in  

an online store in the previous question answered questions in this regard as part of the study. 

The questions concerned the ease of use of the application and the store's website, whether the 

order was delivered within the specified deadline, as well as whether the order was complete. 

The study results are presented in Table 1. 

  

No; 67,9

Yes; 32,1

44,4

21

34,6

Stationary shop Online shop Stationary and online store
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Table 1. 

Research based on a survey regarding an online store 

Question Available answers Results 

Is the store website/app easy to use? YES/NO YES - 81,1% 

NO - 18,9% 

Was the goods delivered on time? YES/NO YES - 84,9% 

NO - 15,1% 

Was the order complete? YES/NO YES - 88% 

NO - 12% 

Source: Own study based on conducted research 

Respondents who in the survey chose the answer regarding shopping only in stationary 

stores were asked to express their opinion in this aspect. The effects are illustrated  

in table number 2. 

Table 2. 

Respondents' answers regarding purchases in an online store 

Question Available answers Results 

Were the store staff helpful while shopping? (answers 

to questions, help in making decisions) 

YES/NO YES - 77% 

NO - 23% 

Was the expected product available in the store? YES/NO YES - 80,8% 

NP. - 19,2% 

Source: Own study based on conducted research 

The later stage of the study consisted of an insight into the service provided by company. 

 

Figure 3. Possibility to make purchases. 

Source: Own study based on conducted research. 

The company's assistance in the event of errors and dysfunctions is based, among others, 

on: on the quick response of employees, good contact with the customer, quick replacement or 

complaint, as well as the level of positive warranty considerations. To this question,  

the majority of respondents - 53.8% answered that there were no problems with the purchased 

goods. 35% of survey participants stated that company.  

35

11,2

53,8

Yes No There were no problems with

the purchased goods
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Figure 4. Company assistance in case of problems with purchased goods. 

Source: Own study based on conducted research. 

The next question concerned problems with the purchased goods. among others such as: 

 production defects, 

 damage to the goods during transport, 

 incorrect packaging, 

 technical defects of the product. 

The results in this case are not much different from the previous study. Most people (57.5%) 

marked the answer "No problems occurred". The second most frequently chosen option (35%) 

ensures that Company X provides assistance in the event of a problem. Only 6 people surveyed 

(7.5%) responded negatively. The question summarizing the entire survey was mandatory for 

the study participants. Its aim was to determine whether, in general, they are satisfied with the 

customer service in company X. 85.2% of respondents expressed satisfaction with the service 

in the store of company X. 14.8% are not satisfied in this aspect. 

 
Figure 5. Customer satisfaction with enterprise service X. 

Source: Own study based on conducted research. 

The study shows that company X is a prosperous and customer-oriented company.  

It can also be said that the quality of customer service is at a high level, as evidenced by the 

predominance of positive responses in the survey. The company has competent and experienced 

employees who perform their work with the greatest care and accuracy. However, the company 

cannot stop at this level of service, because quality processes must be constantly improved. 

35

7,5

57,5

Yes No No problems occurred

Yes

85%

No

15%
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3. Proposed changes for company X 

The table below presents my proposed changes for company X to improve its functioning. 

In my study, I relied on the elements and measurements of customer service included  

in table 3 and on information obtained from the survey. The table of proposed changes aims to 

improve and modernize logistic customer service in practice. 

Table 3. 

Proposals for changes for company X 

Customer 

service 

elements 

Results based on own research 

Product 

availability 

The availability of products in company X's stores is good, but not perfect. In this case, the 

best solution for the company will be to maintain a constant level of inventory at each of its 

sales points. It would also be necessary to use the DRP system - Distribution Requirements 

Planning, which will allow for the optimization of warehouse levels and minimize the risk 

of stock shortages (Bień, Jędrzejczyk, Kucęba, 2020). 
Delivery time To improve on-time deliveries, company X should analyze its logistics process from the 

moment the customer places the order to the moment the product is delivered. This will 

allow you to find the element of the process that causes delays in delivery. Another solution 

is to train staff to improve the order picking and packing process or enable ongoing problem 

solving during the logistics process (Wi�cek, Ligeikienés, 2020). 

Ease of use of 

available 

online 

purchase 

options 

To make the application and website easier to use, the company should minimize the number 

of clicks and information needed to place an order. A good solution would also be the 

possibility of changing the website preferences for the buyer, which will make it easier for 

him to search for the desired product (Zieliński, 2021). 

Completeness 

of the order 

In order to minimize shortages in orders sent to customers, the IT system should be 

modernized as much as possible. The solution for the company will be an RFID computer 

system that will simplify product identification and control of their flow. 

Employee 

assistance 

during 

shopping 

To improve this aspect of customer service, company X should retrain its employees.  

A bonus system would motivate staff to strive for the good of the client and make it easier 

to find weaker individuals in the team. An adequate solution would also be to survey the 

store's customers who would identify the weaker and stronger points of service (Fura, 

Surmacz, 2014; Marcysiak, Pieniak-Lendzion, Lendzion, 2013). 

System for 

removing 

errors and 

dysfunctions in 

distribution 

The most beneficial solution in the system for removing errors and dysfunctions in 

distribution will be a thorough analysis of the reasons for these inconveniences.  

For this purpose, company X should accurately report the situations that arise. Staff should 

implement corrective procedures as quickly as possible to reduce customer response times 

and waits (Smyk, 2014). 

After-sales 

service 

To improve the after-sales system, the company should improve communication with the 

customer. Provide detailed information regarding the return, complaint or exchange 

procedure. The use of the CRM - Customer Relationship Management system will be 

beneficial for the company (SzydeBko, 2012). 
Source: Own study based on conducted research. 

The change proposals for company x are aimed at improving customer service in practice. 

The application of changes is aimed at (Kolasińska-Morawska, Fernówka,2018; Kawa, 2017): 

 improve product availability, 

 improve delivery times, 

 make it easier for buyers to use the application and website, 

 minimize order shortages (SuBkowski, Morawski, 2014), 
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 improve advice when shopping, 

 minimize and quick response to errors and dysfunctions, 

 improve the after-sales system (Majchrzak-Lepczyk, 2015). 

Continuously introducing changes for the better is crucial to the success of a company.  

This is an important aspect for stimulating innovation in companies. Constantly searching for 

new solutions, technologies and processes can discover more effective and efficient ways of 

operating. This contributes to increasing the effectiveness and efficiency of the proceedings. 

The company can increase team productivity and minimize wastage of time and resources. 

Thanks to numerous training courses and awards, employees will increase their motivation and 

willingness to learn, which will improve the overall comfort of work in company X. This leads 

to greater profitability and increased profits. Companies that do not change risk being 

marginalized by more innovative and progressive corporations. At this point, the market is too 

competitive for the company to abandon changes in the modernization of customer service 

processes. Most consumers are demanding and expect the best possible service. The business 

world is constantly changing both in terms of market trends and new technologies.  

The proposed changes in the table will help Company X move towards constantly evolving 

standards. 

4. Summary 

Logistics customer service is broadly understood and combines the issue of customer 

service with logistics. Every company tries to make this aspect as good as possible because it 

attracts consumers and increases revenues. The described business has many branches in which 

it must meet the appropriate requirements for logistic customer service. In order to find out in 

the best way whether this aspect is met, logistic customer service was characterized on the 

example of company X. To sum up the above-mentioned stages, a table of proposed changes 

for company The table was based, among other things, on the idea of using logistics IT systems 

in the enterprise. The responses of the surveyed people were presented graphically along with 

their descriptions. As a result of this work, it can be concluded that company X, in general, 

performs very well in terms of logistic customer service. The respondents answered the 

questions mostly in a positive way. Customer service is at a high level, however, the table of 

proposed changes is aimed at striving for the highest possible level of logistic customer service, 

which gives the company benefits such as customer loyalty, recommendations and satisfaction. 
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Purpose: The aim of the article is to discuss the most important aspects related to the 

management of the project of implementing the cost accounting standard in hospitals in Poland. 

A properly implemented standard is to enable the support of management processes and proper 

financial management in the health care system at the macro level as well as at the level of the 

healthcare entity. The first period of operation of these regulations is an opportunity to take 

stock in this respect. 

Design/methodology/approach: The research was conducted by using a survey questionnaire. 

On the basis of the questionnaire survey in 52 hospitals in Poland. The obtained test results 

were subjected to the basic statistical analyses. 

Findings: On the basis of the analyses of the results of empirical research, recommendations 

were formulated regarding the principles of implementation of the cost accounting standard in 

hospitals and the directions of its effective use in management processes in the future.  

Research limitations/implications: The utilization of survey research is associated with the 

presence of subjectivity in assessments by respondents. 

Originality/value: The article presents important recommendations for health care managers 

on projects to implement the new cost accounting standard in health care entities in Poland. 

Keywords: hospital, cost accounting, project management. 

Category of the paper: Research paper. 

1. Introduction 

The main source of the health care system's problems is primarily the limited financial 

resources available within the system, but its effectiveness is also affected by the ineffective 

management of these resources (Rogowska, 2019). A solution supporting management 

processes in the field of financial management is the Regulation of the Minister of Health of  
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26 October 2020 on recommendations for the standard of cost accounting for healthcare 

providers. Proper implementation of this recommendation is a challenge for healthcare entities 

in Poland. The aim of the article is to discuss the most important aspects related to the 

management of the project of implementation of the cost accounting standard in hospitals in 

Poland. A properly implemented standard is to enable the support of management processes 

and proper financial management in the health care system at the macro level as well as at the 

level of the healthcare entity. The first period of operation of these regulations is an opportunity 

to take stock in this respect. The study was conducted using a questionnaire in 52 hospitals in 

Poland. On the basis of the conducted analyses of the results of empirical research, conclusions 

were formulated related to the implementation of the new cost accounting standard, but above 

all the potential possibilities of its use in analytical work for the needs of various stakeholder 

groups - internal and external (GBód, Mucha-Wójcik, 2019). 

2. Standard of cost accounting in healthcare entities – principles of 

implementation 

Challenges related to the information potential in the accounting system of healthcare 

entities are quite a challenge (Hass-Symotiuk, Kludacz-Alessandri, Cygańska, 2020).  
At the same time, the role of cost accounting in the healthcare sector is increasing (Carroll, 

Lord, 2016). 

In the past, there have been attempting to standardize solutions in this area at the national 

level, as well as there have been demands for the use of more modern solutions, for example in 

the form of activity cost accounting (Chluska, 2007). These problems do not only concern the 

Polish healthcare system (Jovanović, Dražić-Lutilsky, Vašiček, 2019).  
The history of cost accounting regulations in healthcare is quite extensive.  

The first regulation on cost accounting in health care units was the Regulation of the Minister 

of Health and Social Care of 22 December 1998 on the detailed principles of cost accounting 

in public health care institutions. This regulation made it necessary to record costs in a way that 

would enable the calculation of unit costs of health services. According to this legal act,  

the costs incurred by a health care institution should be recorded by type and by cost centres in 

the subject-entity system. The generic cost system groups costs by type, i.e. consumption of 

materials and energy, external services, taxes and fees, salaries, employee benefits, 

depreciation, other costs. On the other hand, costs in the entity system are grouped according 

to cost centres, which constitute a separate scope of activity of a health care institution. 

Another attempt in this area was a solution based on variable cost accounting introduced by 

the Regulation of the Minister of Health of 8 July 2015 on recommendations for the standard 

of cost accounting for healthcare providers, which is based on a resource-process approach. 
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Taking into account further comments on problems with the implementation of the cost 

accounting standard for healthcare providers has been included in the Regulation of the Minister 

of Health of 26 October 2020. on recommendations for the standard of cost accounting for 

healthcare providers. The regulation has been in force since 1.01.2021. and is mandatorily 

required for healthcare providers who have entered into a contract for the provision of health 

care services. 

The main assumptions of the new cost accounting standard include, first of all,  

the unification of type accounts and cost generation centers. First of all, the records of the costs 

of medical materials, medical and non-medical services and the costs of salaries have been 

detailed. An important change is the clear indication of the account numbers of cost centers in 

accordance with the classification of the so-called departmental codes of the Ministry of Health. 

Further sections of the regulation present a unified method of applying the distribution keys for 

common costs in the scope of the medical and auxiliary parts. An important change in the new 

cost accounting is the clearly defined components of management costs and the uniform method 

of calculating the costs of sales of a given medicinal product. The final effect of these 

regulations is also the presentation of the method of calculating the cost of the procedure and 

the man-day.  

The implementation of new regulations in the field of cost accounting in healthcare entities 

in Poland can be treated from the perspective of project management. The success of cost 

accounting implementation is influenced by both behavioural and organisational factors,  

e.g. management board support, relationship with the implemented competitive strategy, 

connection with performance appraisal and remuneration systems, training, implementation of 

accounting by employees and having appropriate resources for implementation (Wnuk-Pel, 

2010).  

An important issue in this area is also the use of IT solutions that supports the cost settlement 

process itself, but also include an analytical component (Azevedo, Duarte, Santos, 2022).  

In addition, there are dilemmas related to the very methodology of managing such  

an implementation project, even towards the use of agile solutions (Jiménez, Afonso, 
Fernandes, 2020). In addition, the implementation of solutions in this area is the subject of 

comparative research at the international level (Bertoni, De Rosa, Dražić Lutilsky, 2017). 

First of all, the prevailing view is that the area is an opportunity to support management 

processes in healthcare entities, but it is also a significant challenge in the processes of its 

effective implementation (Kihuba et al., 2016).  
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3. Research Method 

The discussed empirical research was conducted in the fourth quarter of 2022 among  

52 hospitals in Poland. 19 hospitals are located in the Silesian Voivodeship, 13 hospitals in the 

Lublin Voivodeship, and 12 hospitals in the Podkarpackie Voivodeship. On the other hand,  

3 hospitals come from the [więtokrzyskie Voivodeship, 2 hospitals each from the Podlaskie 
and MaBopolskie Voivodeships, and 1 hospital represents the West Pomeranian Voivodeship.  

An important criterion describing the research sample is the type of hospitals according to 

the division, which is the essence of the creation of the so-called hospital network in Poland. 

Therefore, in the structure of the surveyed hospitals, 21 belong to the first level (40.4%) and 

also 21 belong to the second level – 67 hospitals. The sample includes 8 tertiary hospitals 

(15.4%) and one national hospital and one pulmonary hospital. 41 hospitals surveyed (78.9%) 

have an accreditation certificate confirming compliance with quality standards verified by the 

Quality Monitoring Centre.  

The five-point Likert scales used in the empirical study were based on a modified tool 

developed by Eriotis, Stamatiadis and Vasiliou (2011) and adapted to the realities of the Polish 

health care system and regulations concerning the cost accounting standard.  

In accordance with the adopted tool, the assessment of the management of the project 

implementing the cost accounting standard in the context of health care units was based on  

7 thematic areas, which included: 

 the level of knowledge and experience of the employees of the analysis and costs 

department, 

 assessment of the quality of the IT system, 

 the relationship between the medical staff and the administrative staff, 

 use of expert knowledge, 

 training support 

 assessment of the support of management processes by the new cost accounting 

standard, 

 assessment of the possibility of using the new cost accounting standard. 

The defined area of empirical research allows basic assessments to be made in the research 

area undertaken. 
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4. Analysis of empirical research results 

The assessment of the level of knowledge and experience of the employees of the analysis 

and costs department was based on 4 questions. The arithmetic mean taking into account the 

total score of all questions was 3.82, which indicates a rather high level of knowledge and 

experience of the employees of the analysis and costs department in the opinion of the 

respondents. Taking into account the type of units, the highest level of knowledge and 

experience of the employees of the analysis and cost department was assessed in the case of 

first-level hospitals (3.96), and the lowest in tertiary hospitals (3.5). The table below presents  

a summary of the average responses to individual questions on a 5-point scale (1 – very low,  

5 – very high). 

Table 1. 

Average ratings of answers to questions on the level of knowledge and experience of the 
employees of the analysis and cost department 

 Average 

The level of education of the employees of the analysis and cost department 3,86 

The level of professional experience of the employees of the analysis and cost department in the 

field of cost accounting 

3,79 

The level of education in the area of finance and accounting of the head of the unit 3,77 

The level of professional experience in the area of finance and accounting of the head of the unit 3,95 

Source: Author's own elaboration based on empirical research 

In the second area, the units were diagnosed in terms of IT quality system assessment.  

On the basis of the responses received, it should be stated that in total, more than 60% of the 

units answered in the affirmative to the 4 statements made. More than 8% of the units agreed 

with a strong affirmative answer. Difficulties with indicating a clear answer were noted in the 

case of less than 29% of units. In the remaining units, the statements were negative to the thesis 

put forward. A detailed structure of the answers to the questions posed in the area of IT quality 

system assessment is presented in Table 2.  

Table 2. 

Structure of responses to questions related to the assessment of the IT quality system 

 Definitely 

yes 

Yes It's hard 

to say 

No Definitely 

no 

Existing information technology is able to 

provide the data needed for the new cost 

accounting standard 12,50% 62,50% 22,92% 2,08% 0,00% 

Our IT systems in various domain areas 

(finance and accounting module; costs 

module; HR and payroll module; warehouse 

management module, medical statistics 

module, pharmacy module, etc.) are 

integrated 12,50% 81,25% 6,25% 0,00% 0,00% 
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Cont. table 2. 
Information systems offer user-friendly 

query capabilities for different audiences 2,08% 41,67% 47,92% 8,33% 0,00% 

An information system typically provides 

data that is accurate and up-to-date 6,25% 56,25% 37,50% 0,00% 0,00% 

Source: Author's own elaboration based on empirical research. 

Another area of evaluation of the implementation of the cost accounting standard is related 

to the relationship between medical and administrative staff. Respondents were asked two 

questions in this area. The vast majority of respondents positively assessed the optimal level of 

relations between administrative staff and medical staff. However, when assessing the extent to 

which healthcare professionals use data from management processes, a large percentage of 

entities struggle to determine a clear impact. A detailed structure of the answers to the questions 

posed in the area of relations between medical and administrative staff is presented in Table 3.  

Table 3. 

Structure of answers to questions related to the relationship between medical and 
administrative staff 

 Definitely 

yes 

Yes It's hard 

to say 

No Definitely 

no 

The relationship between the administrative 

staff and our medical staff in terms of the 

implementation of the new cost accounting 

standard can be described as optimal 29,17% 41,67% 25,00% 4,17% 0,00% 

Medical staff are eager to use data from the 

field of cost accounting and analyses in 

management processes at the level of 

selected organizational units (e.g. 

department, outpatient clinic) 8,34% 45,83% 45,83% 0,00% 0,00% 

Source: Author's own elaboration based on empirical research. 

The use of expert knowledge in the process of implementing the cost accounting standard 

is another area that has been assessed among the audited entities. Three questions were used to 

assess this area. In the majority of units (33.33%) difficulties were encountered in assessing the 

use of expert knowledge, and less than 29% of respondents expressed a negative opinion on the 

assessment of the use of this knowledge. A detailed structure of the responses to the questions 

posed in the area of expert knowledge support is presented in Table 4. 

Table 4. 

Structure of replies to questions on the use of expertise 

 Definitely 

yes 

Yes It's hard 

to say 

No Definitely 

no 

During the design of the new cost accounting 

system, professional support of consultants 

was provided 6,25% 25,00% 43,75% 22,92% 2,08% 

During the implementation of the new cost 

accounting standard, professional support of 

consultants was provided 10,42% 33,33% 29,17% 25,00% 2,08% 
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Cont. table 4. 
Professional support of consultants was 

provided in the preparation of an analysis 

system based on the new cost accounting 

standard 10,42% 37,50% 27,08% 16,67% 8,33% 

Source: Author's own elaboration based on empirical research. 

In the evaluation of training support, mostly positive opinions were received (in total, over 

45% of the surveyed units). However, it is important to emphasize that there are difficulties in 

assessing the conduct of training in the use of an appropriate analysis system resulting from the 

new cost accounting standard. Table 5 presents the structure of responses to the statements 

made in the area of training support.  

Table 5. 

Structure of responses to training support questions 

 Definitely 

yes 

Yes It's hard 

to say 

No Definitely 

no 

Appropriate training was provided on the 

design of the new account standard 

Costs 4,17% 37,50% 33,33% 22,92% 2,08% 

Appropriate training was provided on the 

implementation of the new cost accounting 

standard 4,17% 52,08% 39,58% 4,17% 0,00% 

Appropriate training was provided on the 

use of the appropriate analysis system 

resulting from the new cost accounting 

standard 4,17% 33,33% 54,17% 8,33% 0,00% 

Source: Author's own elaboration based on empirical research. 

Another area of project management for the implementation of a new cost accounting 

standard in health care units included support for management processes by a new cost 

accounting standard. As in the case of the assessment of training support, also in this area,  

in the vast majority of statements, the respondents encountered difficulties in unambiguously 

determining the level of support for management processes by the new cost accounting 

standard. The difficulties in this assessment relate primarily to supporting planning processes 

in defining objectives, policies and directions of action, including the use of elements of 

budgeting and forecasting, as well as supporting negotiation processes in the field of 

negotiations with the National Health Fund and internal negotiations conducted in the entity. 

On the other hand, support for coordination processes related to analyses and cooperation 

between units of a healthcare entity (e.g. departments/outpatient clinics and auxiliary 

organizational units of a medical and non-medical nature) and support for supervision and 

internal control processes were positively assessed. Table 6 presents a detailed structure of the 

responses received to the statements made in the field of support for management processes by 

the new cost accounting standard.  
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Table 6. 

Structure of answers to questions related to the support of management processes by the new 
cost accounting standard 

 Definitely 

yes 

Yes It's hard 

to say 

No Definitely 

no 

The implementation of the new cost 

accounting standard supports planning 

processes in terms of defining goals, policies 

and directions of action, including the use of 

budgeting and forecasting elements 8,33% 31,25% 50,00% 8,33% 2,08% 

The implemented cost accounting standard 

allows for the collection and preparation of 

information, usually in the form of reports 

and analyses on the functioning of 

individual organizational units 8,33% 31,25% 37,50% 22,92% 0,00% 

The new cost accounting standard supports 

coordination processes related to analyses 

and cooperation between healthcare entity 

units (e.g. departments/outpatient clinics and 

medical and non-medical auxiliary 

organizational units) 14,58% 50,00% 31,25% 4,17% 0,00% 

The new cost accounting standard supports 

the evaluation processes in terms of 

employee evaluation, implementation of 

reported improvements, and assessment of 

the profitability of medical procedures 

performed 4,17% 41,67% 47,92% 6,25% 0,00% 

The new cost accounting standard supports 

the processes of supervision and internal 

control.  6,25% 47,92% 41,67% 4,17% 0,00% 

The new cost accounting standard supports 

elements of personnel controlling, in 

particular in the field of analysis and 

forecasting of payroll costs 8,33% 41,67% 47,92% 0,00% 2,08% 

The new cost accounting standard supports 

negotiation processes in the field of 

negotiations with the National Health Fund 

and internal negotiations conducted in the 

entity 6,25% 22,92% 60,42% 8,33% 2,08% 

The new cost accounting standard supports 

the presentation of the entity's results in a 

professional and transparent manner with an 

appropriate level of detail for various 

stakeholder groups 8,33% 33,33% 52,08% 6,25% 0,00% 

Source: Author's own elaboration based on empirical research. 

The last area in the process of assessing the project management of the implementation of 

the new cost accounting standard in health care units was the possibility of using the new cost 

accounting standard. In the total assessment of all the statements made, as many as 54% of 

entities encountered difficulties in assessing the possibility of using the new cost accounting 

standard. According to the respondents, the greatest doubts should be indicated in the statement 

concerning the possibility of conducting a comparative analysis of the cost intensity of the 

procedures carried out in various health care units. As in the other cases, the structure of the 

responses to the convicted statements contained in this area is presented. A summary of the 

response structure is presented in Table 7.  
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Table 7. 

Structure of answers to questions on the possibility of using the new cost accounting standard 

 Definitely 

yes 

Yes It's hard 

to say 

No Definitely 

no 

The implementation of a new standard of 

cost accounting made it possible to calculate 

the costs of treatment of a single medical 

case 2,08% 31,25% 56,25% 10,42% 0,00% 

The new cost accounting standard enabled a 

reliable assessment of the profitability of 

individual organizational units 10,42% 47,92% 37,50% 4,17% 0,00% 

The new cost accounting standard will affect 

the provision of reliable data necessary in 

the tariff process 6,25% 33,33% 52,08% 8,33% 0,00% 

The new accounting standard will enable a 

comparative analysis of the cost intensity of 

procedures carried out in various health care 

units 4,17% 18,75% 68,75% 8,33% 0,00% 

Source: Author's own elaboration based on empirical research. 

The results presented in the table above indicate possible directions for the development of 

implemented solutions so that they can realistically support decision-making and management 

processes in healthcare entities. 

5. Conclusions 

Cost accounting is a management accounting tool that enables efficient management of 

health care units. The Cost Accounting Standard Regulation imposes an obligation on hospitals 

to keep cost accounting primarily for external use. The currently introduced system of cost 

accounting in healthcare entities is an example of a traditional system of cost accounting, 

modified for the purposes of a clearly distinguished single user. The processes of subordinating 

the reporting of healthcare entities to the needs of external users are certainly quite challenging. 

Adapting the structure of the accounting information system to the needs resulting from the 

expectations of internal and external users is a natural process. But it should maintain certain 

foundations in terms of its construction and execution. It cannot only be a response to the 

immediate needs of a selected group of users and ignore not only the fundamental principles of 

construction, but also the needs of other stakeholders. 

The analysis of the results of empirical research indicates that there are no major problems 

related to the possession of appropriate knowledge and experience in healthcare entities in the 

area of the new cost accounting standard. The context of IT systems supporting this area was 

also highly rated. The main problem is to use the effects of the implementation of the new rules 

for cost settlement. The cost settlement itself is actually the first stage of a larger process of 

analysis for management purposes. Therefore, there is a challenge regarding the integration of 
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various domain systems and the development of analytical tools supporting the analysis system 

towards a comprehensive approach in line with the controlling philosophy (GBód, 2016). 

Therefore, in the future, there is a prospect of conducting research on the maturity of these 

systems in the context of process maturity of accounting processes (Dreszer, GBód, 2022). 
Continuation of the presented research in healthcare entities in subsequent periods of operation 

of the cost accounting standard may allow to assess the increase in process maturity in this area.  
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Purpose: The aim of the study was to present the actual efficiency of a gas-fired instantaneous 

water heater for the production of domestic hot water. 

Design/methodology/approach: The object of the study was a gas-fired instantaneous 

domestic hot water heater located in a flat in Krakow. Measurements with a suitable device 

were carried out for three basic variants of hot water preparation, defined as showering, washing 

hands and washing dishes. 

Findings: The tests and analyses carried out have revealed that the current efficiency (average 

efficiency based on 3 measurements 3 77.61%) differs radically from that indicated on the water 

heater data sheet. Such a drop in efficiency may be caused e.g. by fouling of the surface of the 

heat exchanger on the flue gas side and scaling of the exchanger on the heated side. 

Research limitations/implications: The tests proved that the heater did not reach its nominal 

efficiency during the tests, but on the other hand, simulations of different intensities and 

durations of water consumption did not drastically change the efficiency of hot water 

preparation. 

Practical implications: Regular cleaning of the exchanger would probably reduce the 

difference between the efficiency declared by the manufacturer and the one achieved during the 

tests. A clean heater will also ensure a sufficiently low level of carbon monoxide in the flue 

gas, which has a real impact on the safety of the appliance. 

Social implications: The values obtained from the measurements for each operating mode can 

help occupants understand how to prepare water most efficiently with this particular appliance, 

which will have a real impact on the bills they pay. The user will be provided with information 

on what percentage of energy they use from the volume of gas burned. 

Originality/value: Gas-fired instantaneous water heaters provide an efficient and energy-

saving solution, especially in situations where the demand for hot water is low, and immediate 

access to it is crucial. 

Keywords: hot water, hot water management, gas-fired instantaneous water heater. 

Category of the paper: Research paper. 
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1. Introduction 

Nowadays, in the face of growing challenges related to energy efficiency and sustainable 

development, the role of modern technologies in the field of hot water production is becoming 

crucial. In this context, gas-fired instantaneous water heaters respond to the needs of modern 

households and enterprises, offering not only an effective but also an economical solution for 

providing heated water. Gas-fired instantaneous water heaters are devices that warming up 

domestic water in an on-demand system. They are typically wall-mounted, commonly installed 

in bathrooms or attics. Their modern versions utilize the energy from condensing water vapor, 

making them condensing gas water heaters (Danielak, 2018). Gas-fired instantaneous water 

heaters are among the very popular heating appliances for domestic hot water preparation 

(Rodrigues, Gomes, 2014; Oleniacz et al., 2016). Just a few years ago it was estimated that 

there were about 2 million such appliances in operation in Poland. Their long service life is 

largely due to their short operating time compared with conventional solid fuel boilers. For this 

reason, many of them are over 20 years old, and the average age for old-type heaters is about 

32 years. The average efficiency is estimated at 82%. Improper use, such as neglecting 

maintenance, leads to significant decreases in the efficiency of the appliances. Such a heater 

should be inspected and maintained at least annually by an appropriately qualified person.  

The inspection should be carried out by a person authorised by the manufacturer in order to 

comply with the terms of the warranty. This is also the way to ensure that appliance maintains 

its high efficiency for as long as possible and thus does not unnecessarily increase operating 

costs. In extreme cases, negligence can lead to dangerous situations, such as carbon monoxide 

poisoning (Czerski et al., 2010). Gas-fired instantaneous water heaters due to their widespread 

use in households, are the subject of research presented in publications (Czerski et al., 2013; 

Bourke et al., 2014; Huang et al., 2019; Raluy, Dias, 2020). 

When operated properly, instantaneous water heaters can remain highly efficient for many 

years, and the use of new technologies can reduce carbon monoxide emissions by even several 

thousand times. Their simple design and small overall dimensions (the size of a small kitchen 

cupboard) mean that they can be installed in rooms with small floor space. According to the 

Regulation of the Minister of Infrastructure of April 12, 2002 (Journal of Laws 2022.0.1225, 

i.e.), the cubic capacity of such a room should be no less than 8 m3 for appliances with an open 

combustion chamber and 6.5m3 for heaters with a closed chamber. 

Taking the above into consideration, several issues regarding the use of gas-fired 

instantaneous water heaters have been presented (CiepBo z natury, 2024): 
 Instantaneous water heaters are known for their high energy efficiency. Unlike 

traditional tank water heaters, they do not store water, eliminating energy losses 

associated with maintaining water at a constant temperature. 
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 Gas-fired instantaneous water heaters offer the convenience of accessing hot water at 

any time. Additionally, they are often equipped with safety systems such as flow sensors 

and smoke detectors. 

 They are typically smaller and lighter than traditional boilers, allowing for space savings 

in rooms. 

 Due to their energy efficiency and the water heating system only operating when 

needed, instantaneous heaters can contribute to reducing energy bills. 

 These devices provide hot water in real-time without the need to wait for it to heat up 

in a tank. 

 Many models of instantaneous water heaters offer the option to adjust the temperature, 

allowing users to customize it to their individual preferences. 

 They can be used both in homes and in workplaces, restaurants, hotels, or industrial 

facilities where there is a demand for a continuous supply of hot water. 

 Compared to some traditional gas boilers, instantaneous water heaters may be more 

environmentally friendly as they minimize energy losses. 

In 2022, anti-smog campaigns in Poland, involving measures like replacing old devices and 

slowing down new apartment constructions, maintained a dominant position in the device 

replacement market. Estimates suggest that this market held about 65-70% of the total sales 

volume, significantly impacting heating device sales (SPIUG, 2023). Gas boilers, despite still 

being the primary choice and holding slightly over 45% of the market share, experienced a 13% 

decline due to the uncertainties of 2022. Heat pumps claimed the second spot with an almost 

35% share, driven by a nearly twofold increase in sales. Solid fuel boilers, primarily using 

biomass, ranked third with a share exceeding 15%, indicating a 7% drop compared to the 

previous year (Figure 1). Manufacturers reported a market slump for these devices in the second 

half of 2022, possibly reflecting the challenging market situation 

 

Figure 1. Share each technology in the sales structure of heating appliances in Poland in 2021 and 2022. 

Source: SPIUG, 2023. 
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The market for gas-fired instantaneous hot water heaters saw a sudden drop in sales  

of 32% in 2022 (Figure 2). This confirms earlier observations that this technology for producing 

domestic hot water is being displaced by other sources of hot water, such as combi boilers 

(Jedlikowski, Englart, 2018) and heat pumps (Rutkowska et al., 2015; Gużda, Szmolke, 2018; 

Chudzicki et al., 2019; Lenartowicz, 2020; Panagiotidou et al., 2021; Szczechowiak, 2022; 

BurzyDski, 2023). 

 

Figure 2. Sales of gas-fired instantaneous hot water heaters 2011-2022. 

Source: SPIUG, 2023. 

Currently, among all water heaters with a heat pump being produced, there is a growing 

popularity of models with low heating capacity, small dimensions, and relatively small water 

tank capacity. The increasing popularity stems from the potential application of these devices 

in small spaces, such as bathrooms, within residential buildings. Their compact size makes them 

an attractive option to replace existing gas-fired instantaneous water heaters and electric storage 

water heaters (Hendiger et al., 2019).  

In today's times, the obvious necessity is to heat water for various domestic purposes.  

Often, residents are not aware of the specific solutions used in their homes; however,  

the priority is to maintain the appropriate water temperature (SzymaDski, 2017).  

The article presents several interesting facts related to commonly used water heating 

products. This paper focuses on analyzing the process of managing the production of domestic 

hot water, citing specific examples and utilizing a gas-fired instantaneous water heater as  

a model case. This solution represents a new dimension in efficient energy management, 

eliminating the need to maintain a constant amount of water in the tank and enabling almost 

instantaneous delivery of hot water when needed. 

The purpose of this article is to present the actual efficiency of a gas-fired instantaneous 

water heater for the production of domestic hot water. The object of the study is a common 
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2024). Measurements with a suitable device were carried out for three basic variants of hot 

water preparation, defined as showering, washing hands and washing dishes. The results 

obtained will illustrate under which conditions the water heater operates with the highest 

efficiency, by how much the efficiency of the appliance has decreased over the years compared 

with its rated value listed in the data sheet. The values obtained from the measurements for each 

operating mode can help occupants understand how to prepare water most efficiently with this 

particular appliance, which will have a real impact on the bills they pay. The user will be 

provided with information on what percentage of energy they use from the volume of gas 

burned. 

2. General description of the object of the study 

2.1. Gas-fired instantaneous water heater 

Gas-fired water heaters are typically used in houses and flats that for various reasons do not 

have hot water supplied from the mains water supply. The commonly used gas-fired water 

heater is an efficient appliance that allows water to be heated to a temperature selected by the 

user. Due to the fact that hot water does not appear immediately at the tap, the appliance is only 

set in operation when the water starts to flow through it. In such a case, it takes a few to several 

seconds to effectively increase the water temperature. The amount of gas energy that is used 

depends on the amount of hot water that is needed at a particular time. Simply turning off the 

tap will automatically turn the appliance off. When the tap is turned on again, the water 

remaining in the pipes between the heater and the tap will not be heated so it must take a while 

before the flowing water is heated again (Danielak, 2018).  

Gas-fired instantaneous water heaters use natural or liquefied petroleum gas for power. 

These devices typically have a minimum output of 3 kW and a maximum output of up to  

20 kW. The smallest of the heaters typically heat one to two litres of water per minute from  

a temperature of 10 degrees to 50 degrees Celsius (Podgrzewacze wody, 2023). 

2.2. Division of heaters according to type of combustion chamber 

Gas-fired instantaneous water heaters can be divided into two types, with either open or 

closed combustion chamber (Figure 3). They differ in terms of the requirements they must meet 

to be installed. An open combustion chamber requires a room with at least one external door, 

or one external window, and a larger room area (Czerski et al., 2013).  

Heaters equipped with an open combustion chamber must be connected to a chimney. 

Heaters with a closed combustion chamber take in the air required for combustion through  

an air/flue duct which must be routed outside the building. In the same way exhaust fumes are 

expelled outside (Czerski, StrugaBa, 2014). 
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Figure 3. Types of combustion chambers.  

Source: Zamknięta komora spalania kotBa kondensacyjnego, 2012.  

3. Appliances used 

3.1. Termaq Electronic G-19-02 

The heater manufactured by Termet is characterised by a compact design and an easy to use 

control panel (Figure 4). Burner power and water flow rate are operated using two knobs.  

The unit has a copper heat exchanger that ensures a high nominal efficiency of 88%.  

The thermal power is adjusted depending on the water flow rate, which enables maintaining  

a constant hot water temperature. Unlike very old heaters, the appliance does not have a pilot 

light, but electronic battery ignition, which results in annual gas savings of approx. 70 m3.  

It is equipped with a number of safety features, including protection against gas outflow,  

heat exchanger overheating protection and lack of chimney draught protection. The appliance 

operates evenly and quietly, and thus it could be installed in the kitchen above the sink.  

It can be supplied with gas type 2 Lw-G27 (natural gas GZ-41.5) or 2 Ls-G2.350 (natural gas 

GZ-35) (Termet, 2024). 
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Figure 4. Tested gas-fired heater in an enclosure.  

Source: own work. 

3.2. Compact heat meter CQM-III-K 

The CQM-III-K compact heat meter manufactured by Apator is a device comprising a heat 

meter, an impeller flow meter and a pair of temperature sensors in a single housing (Figure 5). 

This version of the device allows it to be installed both at the hot water supply and return.  

It is mainly intended to measure thermal energy in detached houses, flats and offices. The device 

is battery-powered and thus independent of the mains supply. It can operate with a heating 

medium up to a temperature of 90°C and a maximum operating pressure of 16 bars.  

Compact heat meters are specifically designed for measuring the amount of thermal energy 

consumed, primarily in single-family houses, as well as in multi-family buildings equipped with 

a vertical central heating installation (Alsabry et al., 2010). 

 

Figure 5. The heat meter used.  

Source: own work. 
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3.3. Residential diaphragm gas meter RF1 

This device has been designed to accurately measure the volume of natural gas consumed 

(Figure 6). It has a measuring unit with a capacity of 2 litres. It is equipped with a twin-chamber 

displacement diaphragm meter (Serediuk, Warsza, 2017a, 2017b; Pinkas, 2020). Each of the 

twin chambers is fitted with a flexible and gas-tight diaphragm. When one of the chambers is 

filled due to the difference in the inlet and outlet pressures, the gas moves into the other opposite 

chamber through a port on the valve. This reciprocating movement is transmitted to the 

mechanical index of the gas meter. The measuring unit is housed in a gas-tight casing.  

The gas meter is resistant to tampering. It is maintenance-free and requires no servicing,  

and the manufacturer guarantees long-term durability and measurement accuracy. It is so 

designed as to be suitable for all modern gas systems as well as those to come in the future.  

Gas meter safety mark 3 B (Itron, 2024). 

 

Figure 6. Gas meter.  

Source: Itron, 2024. 

4. Methodology 

4.1. Site schematics 

Gas-fired instantaneous water heater is a small appliance that can be wall-mounted in order 

to heat water. The entire process takes place in a small heat exchanger that sits above a gas 

burner or has heating elements attached. The device is activated when water starts flowing.  

During the flow, temperature sensors monitor the water temperature at the inlet and outlet of 

the water heater. This information is crucial for regulating the heating process. Based on the 

temperature sensor data, the controller adjusts the operation of the gas burner. If the water 

temperature is below the set value, the burner is activated, supplying heat to the heat exchanger. 

Subsequently, the water is rapidly heated in the heat exchanger through the action of the burner. 
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This process is efficient because heat is generated only when water actually flows through the 

device. As the heating occurs during the water flow, the user has immediate access to hot water 

without the need to wait for the water to heat up in a tank. 

The simplified diagram of the test equipment with necessary devices is presented  

in Figure 7. 

 

1 3 Gas-fired instantaneous water heater TERMAQ ELECTRONIC G-19-02, 2 3 Compact heat meter 

CQM-III-K, 3 3 Hot water outlet from the heater, 4 3 Cold water inlet to the heater, 5 3 Cold water 

thermometer, 6 3 Residential diaphragm gas meter RF1, 7 3 Flue gas outlet to chimney. 

Figure 7. Simplified diagram of the test equipment. 

Source: own work. 

The construction of a gas-fired instantaneous water heater involves several key components 

that enable effective water heating on demand. Below is a general description of the 

construction of such a device (Figure 8): 

- External casing: It serves as the outer protective layer that shields the water heater from 

atmospheric conditions. 

- Sensors: Monitor water temperature and gas pressure to optimize the operation of the 

heater and ensure safety. 

- Water tubes: Water flows through the heater via tubes, which are heated by the heat 

exchanger. 
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- Heat exchanger: This is a crucial element of the water heater. It is where the heating gas 

(such as propane or natural gas) transfers heat to the water flowing through the tubes. 

- Gas burner: Responsible for burning the gas, which then transfers heat to the heat 

exchanger. 

- Electronic control unit: Controls the heating process, monitors parameters such as 

temperature and pressure, and maintains safe operating conditions. 

- Safety valves: Integrated safety valves aim to protect the water heater from potential 

failures, such as overheating or exceeding permissible pressure. 

- Control panel: This panel allows the user to control the settings of the heater, such as 

water temperature. 

- Connectors and pipes: Used for the passage of water and gas through the heater. 

- Water outlet: Where the user draws heated water. 

 

Figure 8. Actual test equipment.  

Source: own work. 

Before proceeding with the installation or maintenance of a gas-fired instantaneous water 

heater, it is crucial to strictly follow the manufacturer's instructions. Additionally, installation 

and servicing should be carried out by a qualified gas technician in accordance with local 

regulations and safety standards. 
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4.2. Taking measurements 

In order to take the measurements, a compact heat meter had to be installed in the hot water 

system in the flat. First of all, the main water valve in the flat had to be turned off and likewise 

the taps had to be turned off to get rid of the remaining water. Then, in order to gain access to 

the plumbing connections of the water heater, the housing had to be removed.  

Using an adjustable spanner, a screw was unscrewed at the water heater where the heat meter 

was installed. A temperature sensor for the heat meter was mounted on the cold water supply 

to the heater. The use of waterproof sealant paste together with tows ensured that all connections 

were tight and no water was leaking anywhere, which otherwise might have adversely affected 

the measurements. Once access was gained to the gas meter, which was located outside the flat 

in the stairwell, and the main water valve was opened, it was possible to proceed to write down 

the values obtained for 3 different modes of simulated hot water use: 

- Showering (5 minutes). 

- Washing hands (repeated 10 times). 

- Washing dishes. 

After starting the heat meter in the basic operating mode using the function button,  

the following parameters (current data / instantaneous values) were accessed: 

- Heat 3 [GJ]. 

- Medium volume 3 [m3]. 

- Supply temperature 3 [°C]. 
- Return temperature 3 [°C]. 
- temperature differential 3 [°C]. 
- Flow rate 3 [m3/hr]. 

- Heating capacity 3 [kW]. 

Only in the case of heat values it was necessary to switch the heat meter to the service mode 

(FL2) in order to write down more recent heat digits after the decimal point. After waiting  

a few minutes, the heat meter automatically switched back to the basic operating mode (Czerski, 

StrugaBa, 2014, pp. 2394-2411). 

5. Results 

Measurements conducted using a compact heat meter and a gas meter for a gas-fired 

instantaneous water heater constitute a crucial aspect in evaluating the efficiency and energy 

consumption in water heating systems. The compact heat meter is a dedicated device designed 

for the precise measurement of the amount of thermal energy transferred during the water 
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heating process. In turn, the gas meter is utilized to monitor the consumption of gas, which 

serves as the fuel for heating in the case of gas-fired instantaneous water heaters.  

Table 1 shows all the data obtained by using the compact heat meter and the gas meter. 

These results were used to perform the calculations presented in the following tables. 

Table 1. 

Values obtained - heat meter readings 

Parameters 
Domestic activities 

Showering 

(5 min) 

Washing hands 

(10 repeats) 

Washing 

dishes 

Unit Stage Value 

Gas meter reading [m3] 
Initial 944.379 944.5 944.543 

Final 944.5 944.543 944.598 

Heat [GJ] 
Initial 12.2169195 12.2202413 12.2214091 

Final 12.2202413 12.2214091 12.2228876 

Water consumption [m3] 
Initial 308.381 308.416 308.431 

Final 308.416 308.431 308.446 

Hot water T1 [°C ] 

 

35.39 32.57 36.53 

Cold water T2 [°C ] 12.35 12.89 13.01 

Temperature differential 

Δ T 
[°C ] 22.89 24.95 23.8 

Heating capacity [kW] 11.03 6.43 9.71 

Flow [m3/hr] 0.418 0.241 0.364 

Source: own work.  

Table 2 shows the gas consumption as a result of heating water for various domestic 

activities. 

Table 2. 

Gas consumption for each measurement 

Amount of gas 

consumed 

Unit 
Showering 

(5 min) 

Washing hands 

(10 repeats) 
Washing dishes 

[m3] 0.1209 0.0430 0.0549 

Source: own work.  

Table 3 shows the amount of heat supplied to the water by the water heater. It is illustrated 

by the difference in the heat meter reading before and after the measurement for each 

simulation. The results were then converted into MJ. 

Table 3. 

Amount of heat supplied 

Heat 
Unit 

Showering 

(5 min) 

Washing hands 

(10 repeats) 
Washing dishes 

[MJ] 3.3218 1.1678 1.4784 

Source: own work.  

The amount of water consumed is shown in Table 4. The result obtained in cubic metres 

was converted into litres. 
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Table 4. 

Water consumption 

Water consumed 
Unit 

Showering 

(5 min) 

Washing hands 

(10 repeats) 
Washing dishes 

[l] 35 14.99 15.0 

Source: own work.  

The efficiency of the heater was calculated as the ratio of energy converted to energy 

supplied using the following formula: 

 � = ������   (1) 

where: 

η 3 efficiency; 

Ewy – energy converted; 

Ewe 3 energy supplied. 

For the purpose of the calculations, the values for type E methane-rich natural gas (formerly 

GZ-50) were adopted; according to the tariff, the actual calorific value is approx. 35 MJ/m3 

(Czerski, Gebhardt, Strugala, Butrymowicz, 2013, pp. 237-244). The values were then 

standardised to kilowatt-hours (35 MJ = 9.7222 kWh). 

Table 5 shows calculations of the actual efficiency for each of the three simulations. 

Table 5. 

Efficiency calculated 

Parameters Unit 
Showering 

(5 min) 

Washing hands 

(10 repeats) 
Washing dishes 

MJ in the volume of gas consumed [MJ] 4.2349 1.5050 1.9249 

Kilowatt-hours in the volume of gas consumed [kWh] 1.1763 0.4180 0.5347 

Energy transferred to water [kWh] 0.9227 0.3243 0.4106 

Efficiency [%] 78.44 77.59 76.81 

Source: own work.  

The difference between these three domestic activities is approx. 1%. The highest efficiency 

was obtained for five-minute showering 3 78.44%. Next in order was the efficiency obtained 

for hand washing 3 77.59%. The lowest efficiency was obtained for the dishwashing simulation 

3 76.81%. It should be noted that all the activities were performed by the occupant of the flat 

in the same manner as they do them on a daily basis. 

6. Summary 

The tests and analyses carried out have revealed that the current efficiency differs radically 

from that indicated on the water heater data sheet. Such a drop in efficiency may be caused  

e.g. by fouling of the surface of the heat exchanger on the flue gas side and scaling of the 

exchanger on the heated side. Regular cleaning of the exchanger would probably reduce the 



108 A. Jachimowski, G. PeBka, W. LuboD, M. Folta 

difference between the efficiency declared by the manufacturer and the one achieved during the 

tests (average efficiency based on 3 measurements 3 77.61%). A clean heater will also ensure 

a sufficiently low level of carbon monoxide in the flue gas, which has a real impact on the safety 

of the appliance.  

As expected, the heater achieved its highest efficiency during a five-minute water 

consumption simulating the use of a shower. This is when the appliance heats the water steadily, 

thus operating at its highest power and efficiency. In comparison with the other measurements, 

it can be concluded that this water heater achieves the highest efficiency at the highest water 

flow rate and high heating power. 

A simulation of water consumption for hand-washing showed that such short but intensive 

hot water consumption does not significantly reduce the efficiency of the instantaneous water 

heater. Compared with the simulation of water consumption for dishwashing (a small amount 

of hot water consumed for a few minutes), the efficiency of hot water heating in the 

handwashing simulation was almost 1% higher.  

The tests proved that the heater did not reach its nominal efficiency during the tests,  

but on the other hand, simulations of different intensities and durations of water consumption 

did not drastically change the efficiency of hot water preparation.  

According to the measurements, the way in which the water heater is operated does not 

significantly affect the efficiency values that were obtained. Regular maintenance and keeping 

the hot water heater in good working order will keep the efficiency high for many years.  

The market for gas tankless water heaters experienced declines in all quarters of 2022.  

It appears that this technology for producing domestic hot water is being displaced by 

alternative sources for DHW (domestic hot water) generation. Currently, such devices are no 

longer installed in newly constructed buildings and persist mainly due to replacements in the 

existing market. 
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1. Introduction  

Psychological contract can be portrayed as individuals' feelings about the relative duties 
among themselves and their alliance (Alcover et al., 2017a). Psychological contracts are divided 
into two types in the literature: that is transactional contract and relationship contract (Soares, 
Mosquera, 2019). Transactional contracts allude to simply a short-term and constrained 
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contribution and restricted participation of the employees. Relational contract refers to long-
term commitments that include a focus on socioemotional components including relatedness, 
devotion, support, job stability, and trust in addition to reference to monetary and reciprocal 
exchanges (Bal, Kooij, 2011; Liu et al., 2020). 

The researchers have discovered that diverse sorts of psychological contracts differ in their 
impact on innovation and creativity. Even more particularly, transactional contracts have been 
found negative association with innovative work behaviour (Vander Elst et al., 2016). However, 
relational contracts are substantially and favorably linked to innovative work behavior in the 
workplace (Afridi et al., 2020). In spite of that, the mechanism linking the two contract types 
and innovative work behavior remains undecided. The current study seeks to contribute to the 
existing evidence of a theoretically relevant and meaningful mediator of this relationship.  
The mediating relations between the psychological contract and innovative work behavior at 
work have been largely ignored in previous research (Li, Chen, 2018).  

On the premise of theory of organizational innovation (Zheng et al., 2017), it hypothesizes 
that individuals 9innovative behaviour is not autonomous, yet another element of consistent 
procedure of connection between the individual and circumstances experienced. We join these 
hypothetical perspectives in a mediation model to concentrate the directing effect of 
psychological atmosphere on the interceding impact of work engagement between 
psychological contracts and innovative work behavior. As a result, we can better understand 
the conditions in which psychological contracts encourage creative behavior in the workplace. 
As a result, we can better understand the conditions in which psychological contracts encourage 
innovative work behavior in the workplace. This study unquestionably contributes to our 
theoretical understanding of psychological contracts in two main ways: by mediating the 
motivating intervening system of work engagement between psychological contracts and 
innovative work behavior, and by highlighting the interplay between the two. 

Despite the large amount of study that has been done on innovative work behavior, there is 
still a severe lack of literature in this area, leaving many concerns unsolved. There is little 
evidence in the literature linking the types of psychological contract to innovative work 
behavior. To be more precise, although there is a negative association between transactional 
contracts and innovative work behavior, there is a positive association between relational 
contracts with innovative work behavior. However, it is not apparent how the transactional 
contract and relational contract, and innovative work behavior are connected to one another 
throughout the process (Chang et al., 2013).  

To fill this research gap by using the three psychological condition theory (Kahn, 1990) of 
work engagement; engagement is a motivational concept that assumes a part of mediator among 
the relationship of the transactional contract and innovative work behaviour and relational 
contract and its positive outcomes. This research summarizes various factors that contribute to 
innovative work behavior in the organizations today. Moreover, this study provides theoretical 
basis for further studies on this construct. An important goal of this study is to provide new 
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evidence supporting the existence of key individuals at the group's center who are assumed to 
play a pivotal role in the organization's success. 

2. Preliminary studies 

2.1. Psychological Contract and Innovative Work Behaviour  

Both types of psychological contracts have been extensively studied by a wide range of 
analysts (Bal, Kooij, 2011). However, the two types of psychological contracts are the opposite 
ends of a continuous legally binding path taken by representatives on behalf of their respective 
organizations (Hughes, Palmer, 2007). The effects of different legal codes on innovative work 
behavior shift as one moves along the continuum. Scholars have argued that relational contracts 
are useful for fostering innovative work behavior. This is because innovation is  
a comprehensive strategy, and that true creativity emerges only via sustained, focused effort by 
trained professionals (Stojcic et al., 2018). Some researchers (Thompson, Heron, 2006) have 
discovered the mediating relations and found that this tool considers attitude or behavior 
mediators. For instance, (Thompson, Heron, 2006) discovered that the connection between 
execution pay (a component of transactional contract) and innovative work behavior was 
mediated, in large part, by emotional obligation. 

Thompson and Heron (2006) found that the relationship between execution pay and 
innovative work behavior was mediated by information sharing practices among delegates in 
an organization's innovative work (R&D) office, and that the relationship between professional 
development (a component of the social contract) and innovative work behavior was also 
mediated by information sharing practices. In light of the viewpoints of a few subgroups 
identifying with value-based or social contracts, these findings supported a proposed 
development of psychological contracts theory. Consequently, they do not take a simple stance 
on the centrality of motivational system between the two types of psychological contracts and 
innovative work behavior. 

Innovative work behavior is defined as deliberate creation, presentation, and use of new 
ideas inside a work place, gathering or association, to profit part execution, the gathering,  
or the association (Edmondson, 2018). Researchers have shown that the impact of different 
types of psychological contracts on innovative work behavior varies. In particular, it has been 
shown that value-based contracts have a negative association with innovative actions (Liinamaa 
et al., 2016). In contrast, relational contracts are often associated with innovative actions (Sumo 
et al., 2016). However, the relationship between the two types of contracts and innovative work 
behavior is unclear. The available research does not provide sufficient confirmation of the 
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hypothesized important intermediary individuals in this interaction, leaving room for more 
research. 

Examiners have found that social contracts are helpful in affecting innovative work 

behavior. This follows the logic that innovation is an all-encompassing process, and that 

original behavior emerges when individuals focus their efforts over extended periods (Cloutier, 

Langley, 2020). The certainty of psychological contracts is supported by prior research showing 

a correlation between the types of psychological contract and innovative work behavior and 

negative for value-based contracts (Ahmed et al., 2019). 

Hypothesis 1: Transactional contract has a significant relationship with Innovative work 

behaviour. 

Hypothesis 2: Relational contract has significant relationship with Innovative work 

behaviour. 

2.2. The Mediating Role of Work Engagement 

Work engagement is described by Vigor, commitment, and absorption (Schaufeli et al., 
2017). The word "vigor" suggests a high level of vitality, mental flexibility, the motivation to 
put out effort at work, and the fortitude to persevere despite setbacks. <Dedication= displays the 
intensity, focus, drive, and probing nature of an individual. <Absorption= involves a feeling of 
complete obsession and appeased incorporation in one's work to the point of inconvenience of 
secluding from work (Schaufeli et al., 2017).  

According to Kahn (1990), workers' personalities and perspectives on their workplaces 
create psychological circumstances that have a direct impact on their productivity.  
Three psychological conditions are vital psychological meaningfulness, safety, and availability. 
A sense of psychological meaningfulness suggests that personal endeavors are financially 
rewarding. The key influences on heft originate from the impression of hierarchy and work 
factors related to projects, components, and work linkages. Value coincides between persons 
and their relationships as the cornerstone to meaningfulness, according to some analysts (Rich 
et al., 2010). The most important factor in determining one's level of happiness is one's 
estimation of the availability of supportive relationships and networks. Psychological 
availability concerns the individual's feeling that they have the passionate, mental, and physical 
assets important to contribute to role exhibitions. Speculations of enthusiastic and physical 
energies and professional stability impact the view of accessibility.  

As a consequence, people can't go for break or reveal their true selves since they fear adverse 
results (Rich et al., 2010). These assumptions of reduced mental security, which in this way 
decrease the availability and attention of individuals totally in the workplace. Moreover,  
the mental absence of individuals suggests that employees are just revealing a fraction of their 
true selves at the office, which may lead to decreased productivity (Kahn, 1990). Finally,  
the confined commitment of social events in esteem-based contracts shields a man from driving 
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physical, scholarly, and excited energies into work parts. This addresses singular withdrawal 
with workplace (Rich et al., 2010).  

Taking after these hypothetical arguments, we anticipate that transactional contracts 
adversely identify with work engagement. The steady and trusting connections they have with 
their association enable them to go for break, demonstrate their genuine selves, and attempt and 
maybe fall flat without dreading the negative outcomes (Rich et al., 2010). The socio 
enthusiastic components of social contracts give passionate assets to meet the requests of work 
engagement (Bakker et al., 2005; Demerouti et al., 2001; Kahn, 1990) Moreover, relational 
contracts create work security (Morrison, Robinson, 1997; Rousseau, 1990) that effects on 
mental accessibility as it compares to how secure individuals feel about their function (Kahn, 
1990). People need a sentiment security to put resources into their work roles (Kahn, 1990).  
In entirety, social contracts encourage mental significance, security, and accessibility that create 
showcases of high work engagement.  

In this research we propel work engagement as a mediator for the accompanying three 
reasons. In the first place, innovative work behavior is largely a motivational problem (Pieterse 
et al., 2010). Work engagement is a motivational build that leads to a positive, satisfying, full 
of feeling motivational, and business-related perspective that is portrayed by force, devotion, 
and assimilation (Salanova et al., 2005; Schaufeli, Bakker, 2004). Our attention on the 
motivational instrument varies from the attitudinal or behavioural systems analysed in past 
reviews (Thompson, Heron, 2006). Second, when representatives are locked in, they are 
proactive, demonstrate activity, team up adequately with others (Bakker, Schaufeli, 2008) and 
put vitality in their work place (Rich et al., 2010). These practices are especially applicable to 
inventive exercises (Rich et al., 2010; Shalley et al., 2010).  

Thirdly, an absence of hypothetical examination on representatives' work engagement 
despite expanding corporate intrigue (Bakker, Schaufeli, 2008). We contribute to a common 
theoretical understanding of these issues and provide ideas for improving organizational 
practices by focusing on the role that preparation plays in employees' dedication to the job. 
Overall, we argue that work engagement is indicative of a potentially crucial mediator that 
might broaden our understanding of the links between psychological contract types and 
innovative work behavior, ruling out the need for additional mediating tools. 

Research into innovative work behavior are in early stages, and restricted attention is 
provided to antecedents. Of surviving reviews, administration, singular critical thinking style, 
and work-assemble relations (Volery, Tarabashkina, 2021) distributive and procedural 
reasonableness (Volery, Tarabashkina, 2021) administrator steadiness (Volery, Tarabashkina, 
2021) and self-authority, wage, and occupation residency abilities (Carmeli, Weisberg, 2006) 
are analysed to decide whether they have suggestions for innovation. Be that as it may, 
restricted endeavours have been made to look at work engagement as a predecessor of ingenuity 
(Timms et al., 2015). 
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Associations frequently acquaint advancements with given benefits (Jha, 2016), however 
embracing developments obliges representatives to contribute generous exertion. Since 
imaginative practices include making of something new, they oblige representatives to think 
and end up plainly consumed in their work (retention). Advancement is additionally change-
arranged (Nauman, Qamar, 2018). Different representatives in the workplace may oppose 
changes in view of the frailties and vulnerabilities they bring (Gwyther et al., 2018).  

Work engagement, a tenacious positive full of feeling intellectual state described by energy, 
commitment, and retention (Chakraborty, Ganguly, 2019), adds to the advancement of 
inventive work conduct. Bakker et al. (2007) discovered positive connections amongst 
innovation and the three measurements of work engagement: (1) vigor (2) dedication and  
(3) absorption. The first figure shows the hypothesized theoretical framework. 

Hypothesis 3: Work Engagement significantly mediates the relationship between 
Transactional contract and innovative work behaviour. 

Hypothesis 4: Work engagement significantly mediates the relationship between Relational 
contract and Innovative work behaviour. 

 

Figure 1. Hypothesized theoretical framework 

3. Reserch methodology 

3.1. Sample and data collection 

Due to the one-time data collection strategy, the current research may be classified as  

a cross-sectional analysis. From January 1st, 2023, to January 25th, 2023, we collected data for 

a total of about 25 days. Instead than limiting themselves to either public or only private 

software developers, researchers gathered information from all types of software developers. 

Even in the midst of the country's current economic crisis, Pakistan's IT industry is seen as  

a success story (Pakistan Software Export Board [PSEB]). By the end of 2020, there will be 

more than 7000 software development firms in Pakistan (National Information Technology 
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Board [NITB], 2020). There are more than 6,000 software development firms in Rawalpindi 

and Islamabad combined, according to a study by the Punjab Information Technology Board 

(Punjab Information Technology Board [PITB], 2023). In the two cities of Islamabad and 

Rawalpindi, there are over a thousand software development firms. Therefore, the current 

study's population included all workers from these IT software companies. Due to the 

generalizability of social exchange theory, this industry was selected as a population of 

research. 

The sample of present review was for the most part comprised of workers of  

IT programming houses in Islamabad and Rawalpindi. For this, reasons workers of various 

programming houses were drawn nearer through the individual contacts. The add up to 

quantities of representative reached and asked for to finish the surveys were 350.  

Out of these, 255 complete questionnaires were gathered on a commonly concurred time.  

Out of 255 questionnaires 21 were avoided because of missing information. The remaining  

234 questionnaires were utilized as a part of study yielding a reaction rate of 66%.  

A total of 62.8% of respondents were female. The mean age was 33.45 years, with an average 

organizational tenure of 7.44 years. The sample was predominantly composed of Islamabad 

software houses (69.7%); 30.3% were in Rawalpindi.  

3.2. Instrumentations 

3.2.1. Psychological Contract  

Psychological Contract measured by using 18 item scale developed by Millward and 

Hopkins (1998). Total 18 items are divided in two parts in which 9-item scale of Relational 

contract and 9-item scale of Transactional contract. Items were assessed on a 5-point scale 

ranging from 1 (strongly disagree) to 5 (strongly agree). A sample item is 88my loyalty to the 
organization is contract specific99. The Cronbach9s alpha value was 80.740 for transactional 
contract and 0.825 for the relational contract. 

3.2.2. Work Engagement  

Work engagement scale was measured with a 9-item scale created by Schaufeli & Bakker, 

2003. Things were evaluated on a 5-point scale extending from 1 (strongly disagree)  

to 5 (strongly agree). A sample item is <Time flies when I am working=. The Cronbach9s alpha 
reliability value of work engagement was 0.868. 

3.2.3 Innovative Work Behavior  

De Jong and Den Hartog (2010) 6 items scale was utilized to quantify the reaction of 

innovative work behaviour of representatives. Sample items include <In your job, how often do 
you make suggestions to improve current products or services?= It is measured on a 5-point 

Likert scale, where 1 show Never, 2 Seldom, 3 Sometimes, 4 Often and 5 shows Almost always. 

The Cronbach9s alpha value was 0.734. 
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4. Results and analysis 

Traditionally regression analysis in social analysis was mostly carried out by using Barron 

and Kenny method. Barron and Kenny (1986) method are based on following assumption. 

1) Relationship among independent factor and Dependent factor essentially be significant.  

2) Relationship among Independent factor and Mediator variable essentially be significant.  

3) Relationship among Mediator variables and Dependent factor essentially be significant. 

After the satisfaction of these three basic assumptions, you can run mediation analysis.  

In 4th step by controlling mediator if it reduces the effect of independent factor on Dependent 

factor then its mean Partial mediation exist. At the point when the current significant affiliation 

between IV and DV get insignificant then its mean full mediation exists. 

Table 1. 

Relationship between psychological contract and Innovative work behaviour 

  
Dependent Variable: IWB_MEAN: R2 = 0.567, F = 144.755, p = 0.000. 

To test hypotheses, several regression analyses were performed, first, the relationship 
between the two independent variables that is transactional contract and relational contract and 
their effect on innovative work behaviour was measured. The results obtained from Table 1 
shows the beta values of independent variables (TC & RC) 0.783** at p < 0.05 with the value 
of R2 is 0.567. This means that there is a direct relation and significant association among these 
two independent factors (TC & RC) and dependent variable innovative work behaviour.  
This allows the first two hypotheses to be accepted that are transactional contract has negative 
and significant relationship with innovative work behaviour and second hypothesis is the 
relational contract has positive and significant relationship with innovative work behaviour.  
To examine for mediation procedure suggested by Baron and Kenny (1986) was followed. 
According to Baron and Kenny (1986), four criteria need to be met to support full mediation. 
Initially, the independent factors (i.e., Transactional contract and Relational contract) needs to 
be significantly related to a mediator (i.e., work engagement). Second, Transactional contract 
and Relational contract needs to be significantly related to innovative work behaviour.  
Third, Work engagement needs to be significantly related to innovative work behaviour.  
And finally at the fourth step, the relationship between independent variables and dependent 
variables must disappear when mediator is introduced into the regression equation predicting 
dependent variable. If the coefficient between independent variables and dependent variables 
after introducing mediator into the regression equation remains significant, but is reduced,  
there is evidence for partial mediation.  
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Table 2 represents the results of mediation following the steps suggested by baron and 
Kenny (1986). At first step, the effect of control variables and mediating variable on dependent 
factor was tested. At second step the effect of independent variables on dependent was checked 
and so on.  
Mediation Analysis: step-1  

The following Table 2 demonstrate relationship between transactional and relational 
contract and innovative work behaviour. 

Table 2. 

Relationship between Transactional & Relational Contract and Innovative Work Behaviour 

  
Dependant Variable: Innovative Work Behavior: R2 = 0.11, F = 25.897, p = 0.000. 

This table is interpreted as follow. β was having a value of -0.617, means if we better the 

transactional contract will indicate 61% change in innovative work behaviour which was 

dependent variable in that case. Significance level in this relationship was 0.000 which was less 

than 0.05 and significant. Therefore, we accept H1 (Transactional contract has a negative and 

significant association with Innovative work behaviour). Such discoveries were in alliance to 

the finding of Brown and Trevino (2006) who noticed significant relation of transactional 

contract with innovative work behaviour. R2 has its value 0.11 that shows 11% variation was 

clarified by relational contract in employee innovative work behaviour. Value of B was  

0.450 which justifies that if we increase and make better relational contract with 1%, will make 

innovative work behaviour increase 45%. The value of significance level between relational 

contract and innovative work behaviour was 0.000 which was less than 0.05 which shows that 

this relationship was significant. Therefore, we accepted hypothesis no. 2 (Relational contract 

has a positive and significant relationship with Innovative work behaviour). Such findings of 

the research work are like the results of Piccolo et al. (2010) who examined innovative work 

behaviour is positively influenced by relational contract. 

Mediation Analysis step-2 

The following Table 3 demonstrate relationship between transactional and relational 

contract and work engagement. 
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Table 3. 

Relationship between Transactional & Relational Contract and Work Engagement 

 
Dependent Variable: Work Engagement: R2 = 0.347, F = 160.822, p = 0.000. 

The value of regression coefficient was 0.795 which explains that if we increase and make 

better transactional contract with per unit, it will bring 79% change in work engagement.  

P was having a value 0.000 ≤ 0.05, so here we can say we met the second condition of Barron 

and Kenny (1986). R2 was 0.347 which explains that 34% variation was explained by relational 

contract in work engagement. B having a value of 0.704 that justifies that 1% change in 

relational contract makes work engagement to change with 70%. So here we can say we met 

the second condition of Barron and Kenny (1986). 

Mediation Analysis: Step-3 

IWB. Innovative work behaviour and work engagement9s relationship was explained  
in Table 4. 

Table 4. 

Relationship between Work engagement and IWB 

 
Dependent Variable: Innovative Work Engagement: R2 = 0.13, F = 30.650, p = 0.000. 

F carries its value as 30.514 with p = 0.000 ≤ 0.05 which indicates that data was fitting 
overall model. The value of R2 was 0.13 shows that 13% fluctuation was clarify by work 

engagement in innovative work behaviour. B carries a value of 0.542 which indicates if we 

change work engagement with 1% it will show 54% changes in innovative work behaviour.  

P value was significant at α = 0.05 which means that the association among work engagement 

and innovative work behaviour was significant. So, here we prove and met the third condition 

of mediation regression through Barron and Kenny (1986), so we can proceed next analysis. 

Mediation Analysis: Step- 4 

Table 5 shows the result for regression analysis among transactional contract and innovative 

work behaviour with the addition of mediating variable work engagement. 
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Table 5. 

Independent - Dependent Relationship with Inclusion of Mediating Variable 

 
Dependent Variable: Innovative Work Behavior: R2 = 0.31, F = 160.822, p = 0.000. 

Regression coefficient for transactional contract in the mediation analysis has reduced from 

0.617 to 0.278 which explains that the association among transactional contract and innovative 

work behaviour was partially mediated by work engagement, which was significant at each 

step. Similarly, both X and M was still significant after controlling M which shows partial 

mediation. Hence these findings supported hypothesis no. 3 and accepted the mediating effect 

of work engagement. These discoveries were in resonance with finding of (Manxhari, 2015) 

that transactional contract develop task related skills, self-efficacy and have high competence 

in his/her position which is an important for employee to be motivated and adopt innovative 

work behaviour.  

Table 6. 

Independent - Dependent Relationship with the Inclusion of Mediator 

 
Dependent Variable: Innovative Work Behavior: R2 = 0.13, p = 0.000. 

Relationship among independent factor and dependent factor innovative work behaviour in 
the existence of work engagement as a mediating factor was explained in the Table 6. The value 
of B for relational contract dropped from 0.450 to 0.091 and was close to 0 which clarified that 
the relationship of relational contract and innovative work behaviour is fully mediated by work 
engagement. Similarly, both X and M was no more significant after controlling M which 
indicates full mediation. Hence these findings supported hypothesis no 4 and accepted the 
mediating effect of work engagement. 
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5. Recommendations 

5.1. Theoretical Implications 

The present study has made two distant contributions in the growing body of literature.  
The first, contribution of this research is that study provides the empirical support for 
association among employee9s engagement and innovative work behaviour. Previous research 
has examined the effect of different psychological contract dimensions and types like 
psychological breach of contract. The present study expands the literature by psychological 
contract and innovative work behaviour and provides supportive evidence for study conducted 
by (Ma et al., 2013).  

The second, commitment of study is by building up work engagement as mediator between 
psychological contract and innovative work behaviour, the study offer useful insight in 
understanding of operating mechanism through which psychological contract influence 
innovative work behaviour. The study has empirically bridged a gap between psychological 
contract and innovative work behaviour research. These results extend the previous findings of 
(Kasekende et al., 2015; Chafra, 2016) who found mediating role of work engagement between 
psychological contract and innovative work behaviour.  

A vast majority of early researcher has examined the effect of psychological contraction 
outcome based on a social learning and social exchange theory (Ma et al., 2013).The distant 
contribution of the study is that it shed a spotlight on motivational aspect of work engagement 
and provides empirical evidence for study conducted by (Kasekende et al., 2015; Chafra, 2016) 
in which they highlight the motivational aspect of work engagement.  

5.2. Practical Implications  

This study consists of three practical implications. To begin with, relational, as opposed to 
value-based contracts incite people's innovative behaviour. Different systems develop this 
legally binding sort. Psychological contracts at first casing structure amid the enlistment 
methodology (Pawar, 2016). Therefore, techniques as reasonable employment sneak peaks 
make social shrinks by making a sentiment fit amongst individual and associations.  
Practical employment sneak peaks clear up what is expected from the general population at the 
occupation and demonstrate what can be predicted by the firm (Goldstine-Cole, 2017).  
By suitably outlining practical occupation reviews, firms can affect the advancement of 
relational contracts. Long term incentives, for example investment opportunities (Flammer, 
Bansal, 2017) or total level prizes (Galster et al., 2019), can in like manner urge agents to make 
social contracts with their organizations. Introduction projects and preparing blend delegates 
into creating solid individual acknowledgment and regard similarity with the firm (Stadtler, 
Van Wassenhove, 2016). What's more, firms can show double vocation steps as a wellspring 
of holding group of workers and giving a long-haul professional movement for gifted specialists 



A mediating role of work engagement… 125 

and designers who don't search for authoritative obligations (Chakraborty, 2020). Second, work 
engagement impacts representatives' innovative behaviour. Exhaustively, agents' work 
engagement creates through the experience of employment self-sufficiency (Alcover et al., 
2017b) and proficient improvement opportunities (Xanthopoulou et al., 2007). More especially, 
executives may develop work engagement in their specialists by rousing them to partake in 
business related basic leadership, empowering their finding out about new headways, treating 
them similarly, utilizing open correspondence and demonstrating honest to goodness stresses. 
(May et al., 2004).  

6. Limitations and future directions 

The present research has few limitations, such as a small sample size, a cross-sectional 
nature of data, and a lack of awareness about the research. Future studies should be conducted 
with larger sample size, longitudinal nature of data, and data from both employees and their 
immediate supervisor. Additionally, future studies should be conducted in other sectors,  
such as educational sector, to capture the impact of situational factors. Moreover, the limitation 
of the study was data were collected from one source only from IT sector employees which may 
result in problem caused by common method bias (Jordan, Troth, 2020). 

Future research can also look at the components of various mediators in order to develop 
the limit states of the psychological contract idea. For instance, the researchers argued that  
a strong separation may result in bosses establishing rules around what employees should and 
shouldn't do (Goffee, Jones, 2015). Cultural respect shapes psychological contracts, therefore 
the current study also offers future researchers a perspective on how cultural values affect 
people's behaviors, including independence/cooperation, control assertiveness, and long-
term/here and now orientation (Hofstede, 1994). According to Forsyth (2020), collectivist 
social qualities enable people to create more relational contracts whereas nonconformist social 
qualities encourage them to create more value-based contracts (Forsyth, 2020). 

Future research can combine behavioral components (such as learning/information sharing 
behavior) with motivational frameworks (such as work engagement) to develop a more 
complete understanding of the tools necessary to understand the relationship between 
psychological contract and creative work behavior (Thompson, Heron, 2008).In earlier research 
on psychological contracts, the single level examination was frequently the focus (A-M Coyle-
Shapiro et al., 2019). Other studies could look into shared psychological contracts at the group 
level (Alcover et al., 2017b). Future research can therefore examine the relationship between 
individual psychological contracts and inventive behavior or determine whether group level 
mental contracts have an impact on an individual's creative behavior. Future research or study 
may also look into the relationship between group level psychological contracts and group 
advancement. 
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7. Conclusion 

A much work has been done on psychological contract, however a relatively less research 
has been done on behavioral psychological contract along with important mediator work 
engagement. In this study for the first time important motivational mediating variable work 
engagement has been studied, which helped in behavioral outcomes of psychological contract. 
On psychological contract we get various reviews are accessible, the fascinating thing is that 
the outcomes are not steady and on many events the bearing of relationship is additionally not 
the same. Varieties do exist in the extent of these connections, and furthermore in the sign, 
between the psychological contract and innovative work behaviour results of representatives 
who encounter it. Hence the role of mediator is the key importance in this study which can 
provide a reasonable justification. The current study proves that a psychological contract and 
unmet expectations are the cause of brain drain and low productivity in IT industry.  
These critical demeanors and practices are fundamentally connected to a Innovative Work 
Behaviour. At the point when representatives feel that they didn't get what they expected,  
the reward is not as per their desires, or the arrival is not in value with their sources of info they 
feel deceived. Hence they can show different attitudes and behaviors, as a result many workers 
leave the organization showing disloyalty and some of them even leave the country and go 
abroad for better prospects. 
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1. Introduction 

Government strategic project's implement initiatives that affect the lives of entire nations, 

including urban development and facilitating communication between cities (Priyanta, 

Zulkarnain, 2023), preventing large-scale environmental destruction (Fedchenko et al., 2023), 

and even ensuring the supply of water essential for life and enabling food production (Ariyanti, 

2023). In Norway, all government strategic projects whose value exceeds EUR 75 million are 

subject to a comprehensive governmental quality assurance (Jorgensen et al., 2023).  

On the other hand, insufficient commitment to following policies and procedures in 

government-sponsored projects ultimately affects the performance of these projects, just as it 

negatively affected government construction projects in Ghana, contributing to their failure 

(Dick-Sagoe et al., 2023). The approaches to project planning and execution vary, with the 

dominant ones being the waterfall approach and the agile approach. For example, the United 

States government utilizes elements of the agile approach in around 80% of government 

projects, despite the lack of regulation of this approach in the law (Aleinikova et al., 2020). 

Even though still many governments have problems with developing digital government 

services in an effective and efficient manner (Kupi, McBride, 2021).  

In 2017, the Polish government adopted a strategy for the country's development, called the 

Strategy for Responsible Development. The strategy aimed to plan and implement state-scale 

investments and required the involvement of multiple administrative units, including all 

ministries. The government strategy, adopted by the Council of Ministers' resolution, 

envisioned the implementation of the strategy through project management. At that time, 

comprehensive implementation of project management in the Polish central administration did 

not exist. In response to the legal requirement, an organizational unit named the Project 

Management Department was established in the Ministry of Economic Development in 2017 

(Kosieradzka, Janka, 2019). Within a short period, it was observed that the incomplete 

implementation of project management, limited to only one ministry, hindered the project-

based execution of the strategy. As a consequence, between 2018 and 2019, organizational units 

called Project Management Offices (PMOs) were established in the Chancellery of the Prime 

Minister and the Ministries. In addition to the new structure, a Strategic Project Monitoring 

System was developed within the central PMO at the Chancellery of the Prime Minister (Project 

Management Institute, 2019). The system consisted of 6 areas: 

 Procedures: project management and project monitoring. 

 Decision-making body: Portfolio Committee. 

 IT system: IT tools supporting project management and monitoring. 

 Organization: units supporting project management and monitoring processes. 

 Initial project portfolio. 

 People: Community of individuals involved in project management and monitoring. 
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Up until that time, no research had been conducted on the system that is used for shaping 

and implementing projects worth billions of euros (SRD Resolution, 2017). 

The aim of this article is to present the Project Monitoring Model in Central governmental 

Administration and its specific domains, including the approach to model creation, followed by 

an evaluation of its significance based on research within a defined study group. Additionally, 

it assesses the potential for replicating the model for application in other public administration 

units. 

The article begins with an introduction indicating the importance of strategic projects in 

administration and presenting the history of the implementation of project management in the 

Polish central state administration. In the theoretical background chapter, the author present  

an overview of key definitions related to this article and explains their selection. Then it presents 

examples of implementations from business and public areas. The next chapter presents the 

process and results of literature review, based on which important areas of development are 

outlined. Then, the Project Monitoring Model in Central governmental Administration was 

presented. The analysis of the literature with outlined areas of development and the presentation 

of the model resulted in the formulation of research hypotheses. Then, the research process, 

description of the population and research tools were described, and their selection was 

justified. Finally, the research results were presented, a discussion was held and the research 

was summarized. 

1.1. Theoretical background  

The significance term in general is often discussed in the literature on accounting and 

financial reporting. For example, the IIRC indicates that a significant matter is one that is 

sufficiently important in terms of its known or potential effect on value creation (IIRC, 2021). 

A slightly different definition is presented by the IAASB, which states that something is 

considered significant when it is taken into account in decision-making processes (IAASB, 

2013). In other words, decision-making processes are based on significant matters. Researchers 

from Chile, Uruguay, and Malta have expanded the definition of significance by creating  

a significance matrix (Geldres-Weiss et al., 2021). For the purpose of this study, significant 

areas were defined as those that have a significant impact on supporting the implementation 

and monitoring of projects. 

In the source literature, finding a single, coherent definition of a strategic project is 

challenging. Nevertheless, common characteristics indicated by the authors can be observed. 

These include, for instance, extended project duration (Maylor, 1996), significant 

environmental impact (Wankel, DeFillippi, 2005), high levels of innovation (Crawford, 2010), 

involvement of top-level decision-makers (Dinsmore, 1999), and limited distance to external 

clients (Artto, Dietrich, 2007). Leading international organizations emphasize the temporary 

nature of the undertaking and the uniqueness of its outcomes (Internacional Project 
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Management Association, 2015; Office Of Government Commerce, 2009; Project Management 

Institute, 2001). 

For the purposes of this study, the following definition of a project has been adopted:  

an organized endeavor segregated from ongoing activities, aimed at implementing a change by 

creating a unique product or service within a specified time and budget, meeting defined 

qualitative and quantitative requirements (Janka et al., 2020). This definition was developed 

and adopted within the Strategic Project Monitoring System operating within the Chancellery 

of the Prime Minister's Office. In the author assessment, this definition most comprehensively 

reflects the reality of project implementation in public administration in Poland. 

A portfolio comprises a collection of projects, programs, and other endeavors to enable 

effective management in achieving strategic objectives (Office Of Government Commerce, 

2011; Project Management Institute, 2008). The components of a portfolio need not be tightly 

interrelated (Internacional Project Management Association, 2015). Portfolio elements should 

be measurable, prioritized, and organized (Project Management Institute, 2013). For this study, 

the author have adopted the definition of a project portfolio as outlined in the Recommendations 

for Project Management prepared by the Chancellery of the Prime Minister's Office, which 

states: 'A portfolio is a collection of programs, projects, and other work selected based on 

specific criteria, grouped for effective and efficient management and control. A portfolio 

perspective allows for optimizing and coordinating changes occurring within an institution.  

The portfolio is a tool enabling the achievement of strategic goals for the entire organization' 

(Janka et al., 2020).  

More than 51 million people worldwide are engaged in project management (Project 

Management Institute, 2014). Individuals or organizations involved in a project whose 

influence on the project's outcome can be either positive or negative are project stakeholders 

(Internacional Project Management Association, 2015; Office Of Government Commerce, 

2009; Rose, 2013). This influence can be significant (Aaltonen, Kujala, 2015; Eskerod et al., 

2015; Munns, Bjeirmi, 1996; Olander, Landin, 2005; Trocki, Grucza, 2004; Turner, Zolin, 

2012; Vargas et al., 2023). Numerous attempts have been made to classify this group (Freeman 

et al., 2007; Heerkens, 2003; Pinto, 1998). However, for this study, the author have adopted the 

stakeholder definition presented in the Recommendations for Project Management by the 

Chancellery of the Prime Minister's Office, which states that stakeholders are individuals 

particularly interested in the results or progress of a program/project. They may influence the 

program/project or be affected by it (Janka et al., 2020). 

The project management office is crucial for successful and efficient delivery of projects 

(Correia, Água, 2023; Lundqvist, 2017). The PMO definition proposed by PMI (Project 

Management Institute, 2008): 8An organizational body or entity assigned various 

responsibilities related to the centralized and coordinated management of those projects under 

its domain. The responsibilities of the PMO can range from providing project management 

support functions to actually being responsible for the direct management of a project9.  
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In accordance to Axelos (Axelos, 2013), there are three possible meaning of PMO: 1) Project 

Management Office: supporting individual projects; 2) Programme Management Office: 

coordinating, identifying dependencies of projects and supporting the transition of outputs to 

business as usual (BAU); 3) Portfolio Management Office: single point at corporate level where 

all the change initiatives within an organization are managed. The PMO definition could be 

extensive because at least 75 unique functions of PMO have been identified (Crawford, 2004).  

For the purposes of this work, it was decided to use the PMO definition, tailored to the 

organization in which the research will be conducted (Janka et al., 2020). The PMO, in this case 

called the portfolio office, is an organizational unit created to build, prioritize and report the 

portfolio, support and monitor the implementation of programs and projects, pre-process the 

collected information, including transmitting it to authorized entities, as well as spreading the 

project culture. The portfolio office performs the functions of a project monitoring office within 

the meaning of the strategic project monitoring process. 

1.2. Prospective directions of development 

Governments in developed countries are modernizing their public management approaches 

towards project management (Bertot et al., 2016; Blasco et al., 2016; Kosieradzka, Janka, 2019; 

Vento, 2023). Implementing project management in public administration increases flexibility 

and leads to more effective goal achievement (Donovan, 2013; Greve et al., 2020). Acquiring 

collaboration skills in a project environment and reducing errors can improve project 

management in public administration (Bianchi et al., 2021; Marocco et al., 2023). Resistance 

to change from traditional working practices often arises due to a lack of in-house skilled 

professionals and knowledge of the required processes and workflows (Elmualim, Gilder, 

2014). There is also an informational function that that involves the preparation and 

management of information in the personnel decision-making process. It includes tasks such as 

planning, analyzing, supervision, evaluation, control, and decision-making regarding the  

HR aspects of the controlled activities (Bukłaha, Trzeciak, 2023). According to Ika (Ika, 2012; 

Ika, Hodgson, 2014), there are four traps in implementing project management in public 

administration: the trap of applying universal business solutions, the trap of expecting quick 

results, the trap of insufficient managerial competencies, and the cultural trap. Adopting  

a flexible approach to project management implementation is recommended, taking into 

account the specific context of the implementation area.  

Another area identified as requiring development is the use of tools to support project 

monitoring and control (CMMI, 2010; Radvanský et al., 2022; Wanapaisan et al., 2013).  
The Texas Department of Transportation recognized the need to build and develop tools to 

support project management and monitoring, and these tools have had positive effects on 

project implementation (Khwaja et al., 2018).  

  

https://www.axelos.com/resource-hub/blog/pmos-and-project-reviews-building-project-management-excellence
https://www.axelos.com/resource-hub/blog/pmos-and-project-reviews-building-project-management-excellence
https://www.axelos.com/resource-hub/blog/resource-hub/blog/a-programme-management-office-for-the-real-world
https://www.axelos.com/resource-hub/blog/managing-portfolios-data-driven-strategy-and-decision-making
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The selection of projects for implementation in terms of their significance involves the 

creation of a project portfolio (Gutiérrez, Magnusson, 2014; Jonas, 2010; Killen, Hunt, 2010). 
It is widely recognized worldwide that project management should be approached as a holistic 

portfolio rather than individual projects (Lechler, Thomas, 2015; Martinsuo, 2013).  

In addition to the concepts of projects and project portfolios, the concept of a program exists 

(Artto et al., 2009; Geraldi, Lechter, 2012; Lycett et al., 2004; Martinsuo, Hoverfält, 2018; 
Maylor, 1996; Pellegrinelli, 2011). Researchers from various fields emphasize the importance 

of program management (Heldal et al., 1997; Ko, Paek, 2008), including ensuring a coherent 

vision (Meyers et al., 2017) and providing adequate resources (Martinsuo, Ahola, 2022).  

The important areas of broadly understood project management indicated in the literature 

and presented above are not included in the strategic project monitoring system (Project 

Management Institute, 2019). 

1.3. Successful PMO implementations – model solutions 

The PMO area is a key area that is subject to research and described in this study. Observing 

successful PMO implementations and their characteristic features can influence the definition 

of areas in a new model. It is difficult to find examples of successful project and program 

management office (PMO) implementations in scientific literature. The analyzed literature 

mainly focuses on general principles that should guide individuals involved in creating or 

improving project and program management offices. They lack specific implementation 

examples and their analysis. Broda (Tauron in the forefront of the competition for the best 

project management office - Press Center, no date) presents the role of PMO in Tauron as the 

coordinator of the entire project management process, starting from the creation of  

an investment strategy to supervising project implementation and reporting on its progress. 

Palarczyk (BiznesAlert, 2020) emphasizes the importance of having an interdisciplinary team 

in the PMO, which, in addition to expert competencies, also possesses communication skills 

and collaborates well with other units in the organization. The implementation of the project 

and program management office in Tauron S.A. was recognized by the PMO Global Alliance, 

which assessed Tauron's PMO as one of the two best PMOs in Europe and eighth globally. 

Another example can be found in Fujitsu-Siemens (Fujitsu, 2020), a company that 

implements projects in the broad field of IT, from consulting to the deployment of hardware 

solutions that support businesses. The organization provides training and ensures that all its 

employees who provide project management advisory services achieve PMP certification from 

the Project Management Institute. Additionally, it has developed an internal training program 

and an internal certification process in project management for its employees. The organization 

has internally established a PMO and also provides services for creating project and program 

management offices in three areas: PMO establishment, PMO assessment, and PMO 

operations. The first area supports the creation of a PMO tailored to the organization's structure 

and needs, defining key roles and responsibilities in the project process and providing a launch 
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plan. The second area assesses and confirms the size and competency of the resources needed 

for the PMO service delivery process within the organization. It also verifies current plans for 

PMO creation and maintenance, primarily in terms of schedule and risk mitigation. The third 

area assumes responsibility for the PMO from an external entity, thereby eliminating the risk 

of insufficient competencies within the organization or enhancing their implementation 

capabilities. 

A relatively young project and program management office is the Government Project 

Monitoring Office in the Chancellery of the Prime Minister (Kosieradzka, Janka, 2019).  

It is an organizational unit built on the competencies of the Project Management Department at 

the Ministry of Development. The Government Project Monitoring Office carries out tasks 

related to: implementing a unified methodology for monitoring programs and projects and 

promoting a program and project management culture in public administration, monitoring 

selected programs and projects implemented based on program and project management 

methodology, and coordinating the management of selected programs and projects 

implemented based on program and project management methodology. The office initiated and 

coordinated the process of creating project and program management offices in each ministry, 

operating in the project monitoring area in a consistent manner. The unification in the project 

monitoring area allowed for the creation and launch of a common analytical and reporting 

environment, providing a source of managerial information for decision-makers. 

Ericsson operates globally in many countries across multiple continents. By implementing 

a standardized project methodology, it monitors the utilization of project resources 

simultaneously in projects carried out in different countries and is able to allocate resources 

effectively. It also monitors the implementation of individual project products, which may be 

prerequisites for projects implemented in other countries. Ericsson examines project maturity 

within its organization in various countries, which varies at different levels. The project 

methodology created by Ericsson and administered by the PMO is called PROPS and is 

currently used throughout the global organization (Mulder, 1997). 

1.4. Project monitoring model in central governmental administration 

Currently, the most recognized portfolio management standards worldwide are PMI and 

OGC. The Project Management Institute (PMI) developed the first version of the 8Standard for 

Portfolio Management9 in 2008 (Project Management Institute, 2013), while the Office of 

Government Commerce (now Axelos) published 8Management of Portfolios (MoP)9 in 2011 

(Office Of Government Commerce, 2011). Despite a small time difference in the development 

of the models and their respective areas of application, these standards, composed of dozens of 

artifacts, have only two common artifacts: 8Portfolio9 and 8Portfolio Roadmap9 (Lima et al., 

2018). This may indicate the need for a completely different perspective on organizing similar 

temporary initiatives. The environmental context of model utilization can be a determining 

factor. The PMI standard model was developed in the USA, while the OGC standard model 
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originated in the UK. Considering the above, it seems reasonable to create a standard model 

that meets the specific needs of the local environment, in this case, the central government 

administration area in Poland. 

The previously mentioned Strategic Project Monitoring System, developed between 2018 

and 2019 within the PMO unit at the Chancellery of the Prime Minister's Office (CPMO) in 

Poland, depending on PMI principles and adapted to CPMO conditions, was the foundation for 

creating the model (Figure 1).  

 

Figure 1. Strategic Project Monitoring System 3 own study based on the article(Project Management 

Institute, 2019). 

1.5. Hypothesis 

Taking into account the results of the literature review, the four development areas outlined, 

as well as the current areas of the Strategic Project Monitoring System, the following hypothesis 

can be formulated: 

H1: The project monitoring system in the central government administration requires 

development. 

The new model created in this way could be of a general nature and could be replicated in 

other administrative units, which leads to the formulation of the second hypothesis: 

H2: The areas of the project monitoring system are universal and can be used in other 

administration units. 
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2. Methods 

2.1. Research process 

The following research process was proposed: 

1. Determination of potential directions for the development of monitoring and project 

management systems in public administration based on a critical analysis of subject 

literature, excluding areas of the existing strategic project monitoring system in the 

central state administration in Poland. 

2. Formulation of hypotheses regarding the significance of including potential 

developmental areas in the system. 

3. Formulation of hypotheses regarding the feasibility of implementing potential, new, and 

existing areas of the strategic project monitoring system in other public administration 

units. 

4. Determination of the research sample. 

5. Selection and construction of research tools. 

6. Planning and conducting the study. 

7. Interpretation of results and substantiation or refutation of the hypotheses. 

2.2. Research Population 

The study was conducted between September and November 2022 in the central 

government administration of Poland, which consisted of 18 units of central administration. 

This includes the Chancellery of the Prime Minister and 17 ministries, each led by  

a constitutional minister overseeing 37 administrative parts (The Act on Government 

Administration Parts - Dz.U.2022.2512, 2022). Depending on the specific nature, size, 

diversity, complexity, and number of projects in the ministries, these units took the form of 

separate organizational departments, divisions, or autonomous positions. In the case of 

autonomous positions, they were most commonly created within the office of the minister or 

the office of the director-general. The number of personnel employed for PMO functions in 

individual units of the central government administration ranged from 1 to 5 individuals,  

with a total of 47 personnel. These PMO employees and managers work on a daily basis in the 

areas of monitoring, support, and sometimes project management, to the fullest extent.  

Their work is based on the utilization of a strategic project monitoring system. They possess 

the greatest experience and broadest knowledge in this area within the central government 

administration. Two other major actor groups in the process, project managers and sponsors, 

utilize certain elements of the system in their daily work but do not have complete knowledge 

of its functioning. Additionally, individuals serving as sponsors and project managers also have 

other duties stemming from their positions. In their case, functional hierarchy takes precedence 

over the hierarchy resulting from the project monitoring processes, introduced as an internal 
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regulation of the administrative unit. The situation is different for individuals in the PMO role, 

where functional hierarchy aligns with the scope of responsibilities related to project monitoring 

and support processes. 

Due to their full-time involvement in project monitoring and support processes, individuals 

serving as PMOs in the central government administration were chosen as the research 

population, as they possess the most extensive experience in the area of project monitoring and 

support among all potential employee groups in the central government administration. 

Considering the relatively small population size (n = 47) and the experiences of other 

researchers (du Toit, 2016; Ma et al., 2023), it was decided to conduct the study using a full 

sample. 

2.3. Research Tools 

There are various research methods and tools (Raikou, Konstantopoulou, 2021) that could 

be utilized to examine the significance and potential replication of the areas. Due to the 

geographic diversification of the research group and the possibility of conducting the study 

concurrently, a survey method was chosen using a computer-assisted web interviewing (CAWI) 

questionnaire. Additionally, this type of study ensured anonymity for the respondents,  

which should increase the likelihood of receiving honest responses (Babbie, 2010). Questions 

regarding the age and gender of the participants were not included to prevent the identification 

of the respondents in the small population. Before conducting the study, the research tool 

selection and the tool itself had to be approved by decision-makers in the Chancellery of the 

Prime Minister. Ultimately, the questionnaire (Table 2 in appendix) consisted of 26 closed-

ended questions, including 15 Likert scale questions ranging from 1 to 7 (Sukma et al., 2022) 

for questions Q5-Q8 and Q10-Q20, as well as two Likert scale questions ranging from 1 to 5 

(Lakanmaa et al., 2015) for questions Q25-Q26. The questionnaire consisted of four parts: 

demographic information, assessment of the significance of proposed model areas, assessment 

of the feasibility of implementing specific model areas, and self-assessment of knowledge in 

the areas of project monitoring. Responses to questions regarding significance assessment and 

feasibility assessment were given on a Likert scale from 1 to 7, while responses to self-

assessment questions were given on a Likert scale from 1 to 5. There are multiple interpretations 

of Likert scale response ranges. A common approach is to divide the scale into three groups, 

assigning them values of low, medium, and high (García-Gutiérrez et al., 2023; Haut et al., 
2023; Villalobos et al., 2022), or negative, neutral, and positive (De Chastelain Finnigan et al., 

2022; Hosseinzadeh, Rafiei, 2019; Joslin et al., 2020; Kaye et al., 2022). The significance 

assessment and feasibility assessment questions were grouped as follows: 

 Responses 1-3: Negative. 

 Responses 4-5: Neutral. 

 Responses 6-7: Positive. 
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The self-assessment questions were grouped as follows: 

 Responses 1-2: Low self-assessment. 

 Response 3: Medium self-assessment. 

 Responses 4-5: High self-assessment. 

The dependent variable in this study was defined as the measure of the significance of 

proposed model areas not included in the system (Development of key stakeholders' 

competencies, Development of tools supporting project monitoring and management processes, 

Conscious building and management of project portfolios, and Ensuring a consistent vision and 

resources in program management). The second dependent variable was the assessment of the 

feasibility of implementing the eleven model areas in other administrative units. For these 

variables, a 7-point Likert scale was used, where 1 indicated strong disagreement,  

and 7 indicated strong agreement. 

The questionnaire also included independent variables that can be grouped as follows: 

 Job nature (current relevance to PMO, current role, frequency of working with the 

current system). 

 Experience (total professional experience, professional experience in administration, 

experience with the current system, certification, education). 

The questionnaire included one question regarding the need to introduce a new area into the 

current system, which had not been previously defined. 

2.4. Data Collection 

The questionnaire survey was conducted over a period of two months in three rounds of 

reminders. The questionnaire was distributed to PMO employees in 18 central government 

administration units, including the Chancellery of the Prime Minister and 17 ministries.  

A total of 17 fully completed questionnaires were obtained. 

3. Results 

All respondents had at least 5 years of professional experience, with over 88% having more 

than 10 years of experience. Over 88% of the respondents had been working in public 

administration for over 5 years, and 76% for over 10 years. 94% of the respondents declared 

having a certification confirming their project management skills. All respondents rated their 

skills in both project management and project monitoring at least 3 points on a 5-point Likert 

scale, with 1 being a beginner and 5 being an expert. The dominant rating in both self-

assessment areas was 4. 88% of the respondents had been using the current system for at least 

a year and 41% for over 3 years. Over 70% of the respondents stated that they used elements 

of the system multiple times every month in their work. 
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Figure 3. Survey results Q5-Q8 and Q10-Q20. 

 

Figure 4. Self-assessment results. 

The main survey results are presented in Figures 3 and 4, and the statistics for the Likert 

scale responses are presented in Table 1. For the first group of questions regarding the 

significance of new areas (Q5-Q8) on a 1-7 Likert scale, the obtained results ranged from  

a mean of 6.06 to 6.76, with standard deviations ranging from 0.44 to 1.52. For the second 

group of questions regarding the feasibility of implementing model areas in other administrative 

units (Q10-Q20) on the same scale, the obtained results ranged from a mean of 5.94 to 6.65, 

with standard deviations ranging from 0.49 to 1.14. In the first group, the percentage of positive 

ratings (ratings 6 and 7) ranged from 76.5% to 100%, and in the second group, from 64.7% to 

100%, with average values of 86.8% and 78.1% respectively. Positive ratings were observed 

from the 38th percentile for all questions in both groups. The Shapiro-Wilk test resulted in  
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a p-value < 0.05 for 12 out of 15 questions, indicating that using techniques assuming the 

normality of data on this dataset would be inappropriate. 

Table 1. 
Descriptive statistics (* Q25-26 Likert scale 1-5) 

Question no. SD Mean Median Min Max % answers 6 and 7 38th percentile 

Q5 1,52 6,06 7 1 7 76,5% 6.000 

Q6 0,44 6,76 7 6 7 100,0% 7.000 

Q7 0,71 6,59 7 5 7 88,2% 7.000 

Q8 1,27 6,12 6 2 7 82,4% 6.000 

Q10 0,97 6,06 6 4 7 70,6% 6.000 

Q11 0,70 6,35 6 5 7 88,2% 6.000 

Q12 1,14 6,06 6 4 7 76,5% 6.000 

Q13 1,03 6,24 7 4 7 70,6% 6.080 

Q14 1,09 5,94 6 4 7 64,7% 6.000 

Q15 1,10 6,29 7 3 7 82,4% 6.080 

Q16 1,01 6,18 7 4 7 70,6% 6.000 

Q17 1,14 6,06 6 3 7 82,4% 6.000 

Q18 0,72 6,47 7 5 7 88,2% 6.080 

Q19 0,49 6,65 7 6 7 100,0% 7.000 

Q20 1,00 6,00 6 4 7 64,7% 6.000 

Q25 0,75 3,94 4 3 5 70,6%*  

Q26 0,79 4,00 4 3 5 70,6%*  

Source: own work based on research results. 

4. Discussion 

Due to the small population size, the limited options for research methods do not allow for 

a comprehensive examination of the significance of the areas mentioned in the literature and 

their potential implementation in other administrative units. Nevertheless, considering the 

characteristics of the population of individuals working in the PMO field in central government 

administration, including their professional and overall administrative experience, experience 

with the current system, and confirmed expertise, the obtained results can be used as input data 

for further research. 

Hypothesis H1: 8The project monitoring system in the central government administration 

requires development.9 can be confirmed by obtaining positive ratings in the corresponding 
questions at an average level of 86.8%. Similarly, in the case of hypothesis H2: 8The areas of 

the project monitoring system are universal and can be used in other administration units9, 
positive ratings were obtained at an average level of 78.1%, which could confirm the hypothesis 

H2. An interesting finding confirming the emerging perspective for further research in this area 

is the affirmative response of 65% of the respondents regarding the need to supplement the 

system with an area not previously indicated.  
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Limitations in central administrative units, which prevented the inclusion of open-ended 

questions in the survey, made it impossible to identify the areas the respondents had in mind. 

The next stage of research can be conducted on a representative sample of project managers 

and project sponsors. However, at the time of conducting the current study, representatives of 

these groups did not have sufficient knowledge about all the areas of the current Strategic 

Project Monitoring System to be able to respond to the questionnaire. Therefore, these studies 

should be preceded by a cycle of training for both proposed groups. This is undoubtedly  

an interesting area for further research exploration. 

The Project Monitoring Model in Central governmental Administration should support 

critical decision-making and data-driven management. It is a perspective on management that 

has been rapidly developing in recent times (Wirtz, Müller, 2019; Young et al., 2019).  
The utilization of artificial intelligence in decision-making support processes may be another 

area of scientific exploration within the model. However, as research by other scholars has 

shown (Mergel et al., 2023), the implementation and study of AI require addressing the 

knowledge gap among public management managers. It has been observed that despite 

numerous research studies and scientific publications in the e-administration field,  

the implementation of new models and systems only took place during the COVID-19 

pandemic, when the provision of services in the traditional way was not possible. Building 

awareness regarding risks and mitigation strategies among public management managers can 

contribute to accelerating the implementation of new technologies in administration.  

Such an approach is consistent with the People in Project Monitoring Model in Central 

governmental Administration area group. 

Based on the results of analysis, four new areas not included in the Strategic Project 

Monitoring System share similarities with the system's elements. It was observed that the 

8Processes9 area could encompass project monitoring and management procedures, as well as 

defining, monitoring, and managing portfolios and programs, thus creating a new group.  

In the context of the 8Organization9 area, besides defining the roles of units supporting project 

management and monitoring, the role of a decision-making body in the portfolio of programs 

and projects can also be defined. Furthermore, processes executed within their area of 

operations can be specified for this group. Grouping the areas related to the creation and 

maintenance of IT systems, along with their development, would allow the consolidation of all 

IT-related activities in one group. Lastly, integrating the areas of building a community of 

individuals involved in project monitoring and management processes, along with their 

development through training, would enable the creation of a distinct group focused on human 

resource management.  

The model would encompass the scopes of the six previously defined areas and four new 

areas, which could be grouped as follows: 

 Processes: defining, monitoring, and managing portfolios, programs, and projects. 

 Organization: roles and processes of PMOs and the Strategic Project Portfolio Board. 
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 Tools: creating, maintaining, and evolving IT systems that support the processes. 

 People: building and developing the collective competence of individuals in portfolio, 

program, and project monitoring and management. 

The graphic interpretation of the project monitoring model in central governmental 

administration is presented in Figure 2. The layered model illustrates relationships between 

dimensions within the model's domains. Model elements are situated at the intersections of 

these dimensions. The model comprises 22 elements grouped into 4 categories. Additionally, 

each element is assigned to one or two domains. For instance, in the first quadrant, one may 

find the program management process, portfolio definition process, or project monitoring 

process. In the fourth quadrant, examples may encompass PMO process organization or the 

Strategic Project Portfolio Council's role organization. It is noteworthy that basic roles such as 

project manager or program manager are absent in the fourth quadrant deliberately. Within the 

central governmental administration in Poland, individuals in these roles occupy positions 

within the administrative hierarchy. In other words, the roles of project and program managers 

complement the duties of specific positions and do not require separate job descriptions or 

distinct operational processes. Conversely, this differs for PMOs and the Strategic Project 

Portfolio Council. Individuals in PMO roles undertake comprehensive responsibilities, 

necessitating separate regulations, job descriptions, and process descriptions. The Strategic 

Project Portfolio Council operates under the Prime Minister's regulation, imposing the 

obligation for Ministers to participate in the decision-making body. This also demands separate 

regulations and the definition of operational processes. In the third quadrant, an example could 

be the development of supporting tools, while in the second quadrant, it might involve 

establishing a project community or enhancing the competencies of portfolio managers. 

 

Figure 2. Project Monitoring Model in Central governmental Administration. 
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The proposed groups of areas are not independent entities. The influence of each group on 

the others has been observed. For example, building the portfolio definition procedure involves 

dividing the activities among various actors, including defining the actions of the Strategic 

Project Portfolio Board, which, among other things, is responsible for accepting the adopted 

portfolio. Another example of a relationship can be seen in the definition of PMO processes, 

which will utilize IT systems to carry out these processes. Additionally, defined programs and 

projects may require the development or enhancement of specific competencies among 

individuals responsible for their implementation and monitoring. 

5. Summary 

The results of a literature review in the examined area continue to indicate a significant 

disparity in the quantity of research on project monitoring in public administration compared 

to the business world. Subsequent stages of literature research have helped identify predominant 

clusters of interest areas. Recent research shows that project monitoring is one of the key 

competencies of project managers (Wyskwarski, 2022). Another scientist indicates that the next 

directions in the development of the project monitoring area may include, among others,  

the use of modern IT tools to monitor work progress in real time, the implementation of cloud-

based project management systems enabling easy monitoring of tasks and schedules, or the use 

of Agile methodologies in project monitoring, which allows for flexible response to changes 

and quick adaptation to new conditions (Wolniak, 2022). The significance of individual 

domains within the Project Monitoring Model in Central governmental Administration, as well 

as the feasibility of implementing the model in other administrative units, has been confirmed 

through research. The presented study was limited to closed questions due to objective 

premises, which consequently did not lead to the articulation of areas of the model that were 

not quantified by the author. In other words, expanding the research with in-depth interviews 

could identify additional new areas, domains or elements that could be included in the model. 

Referring to hypothesis H1 The project monitoring system in the central government 

administration requires development' in other countries, public administration project 

monitoring models have shown varying levels of effectiveness, with advancements in 

digitalization and predictive analytics improving the quality of decision-making support. 

However, challenges persist, including data acquisition from non-standardized devices, 

transforming raw data into useful indicators, and providing robust and intuitive interfaces. 

Ukrainian scientists underlined that modernization of public administration in Ukraine has 

expanded methods of analysis and evaluation, but the system still lacks openness, customer 

focus, and proactivity (Lyudmila, Anzhela, 2022). The Brazilian Public Administration reforms 

have introduced corporate governance and accountability concepts, but the monitoring system's 
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appropriateness is still under examination (Montenegro, Celente, 2016). Other Brazilian 

researchers claim that the implementation of monitoring and evaluation systems can improve 

government results, but challenges include data acquisition, data transformation, and interface 

design. Moreover the data is often acquired from thousands of non-standardized devices 

scattered across the country, sometimes with limited internet connectivity (Trois et al., 2017). 

Other Polish scientists underlined the importance of risk management in public project 

monitoring. Institutions implementing projects are obliged to carry out management control.  

It is necessary for project managers and unit managers to understand the importance of risk for 

achieving the objectives of the organization9s projects and the potential benefits that can be 
obtained after its effective implementation (Kuczyńska, Nepelski, 2021).  

In the context of hypothesis H2 The areas of the project monitoring system are universal 

and can be used in other administration units', other researchers indicate many challenges 

related to the implementation of project monitoring models, including, for example, despite 

reforms, some public administrations, such as the Italian Public Administration, remain linked 

to a bureaucratic model, indicating the need for careful adaptation of project management 

models to the specific context of public administration (Tomo, 2018). Support for unblocking 

replication possibilities may be the collaboration between the public and private sectors can be 

improved through the use of project management, and a shift from traditional organizational 

setups to project-based operations can improve the quality of social services (Avny, 2022). 

Finally, the implementation of project monitoring tools can support public administration 

reforms, but the success of these reforms can be influenced by factors such as the duration of 

the relevant parliamentary term (Drahošová, Čajková, 2022). The model presented in this article 

should be subject to further research to confirm its relevance for use in central government 

administration. The research could be extended to identify further areas of development or 

redefinition of the model. The results could be achieved by conducting in-depth interviews with 

representatives of key system stakeholders. Consequently, the model presented in this article 

can evolve into a comprehensive system supporting broad project management in public 

administration. These are the pioneering studies in this field in Poland, representing the initial 

endeavor to create an integrated project management system within the entire Polish 

administration. Nevertheless, experienced public administration professionals highlight the 

ongoing, unmet need for developing the model in further yet unarticulated areas. Therefore,  

the next stage of research may be extended interviews with representatives of key stakeholder 

groups, e.g. a representative of the PMO, a representative of project managers and  

a representative of decision-making bodies. This represents a continuous improvement process, 

requiring adaptation to evolving legal, social, and economic requirements. 
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Appendix 

Table 2. 

Questionnaire 

No Question Possible answers 

Q1 Have you participated in the management and/or monitoring of projects 

in the past 4 years?  

yes / no 

Q2 Have you utilized the Strategic Project Monitoring System, such as the 

MonAliZa system, MonAliZa Breakfasts, Strategic Project Monitoring 

Council meetings, periodic project reporting, project portfolio 

construction and management, or project management as?  

Project manager / PMO 

employee / Project sponsor 

/ Other role 

Q3 How long have you been using the Strategic Project Monitoring System, 

such as the IT system MonAliZa, MonAliZa Breakfasts, Strategic 

Project Monitoring Council meetings, periodic project reporting, project 

portfolio construction and management, or project management?  

Less then 1 year / 1-2 

years / 2-3 years / more 

then 3 years 

Q4 How frequently do you use the Strategic Project Monitoring System, 

such as the IT system MonAliZa, MonAliZa Breakfasts, Strategic 

Project Monitoring Council meetings, periodic project reporting, project 

portfolio construction and management, or project management?  

once a year / once a 

quarter / once a month / 

many times during month 

Q5 Please assess the following areas in terms of their usefulness and 

potential for enhancing the existing system by indicating the extent to 

which you agree with the statements below: 

 The development of tools supporting project monitoring and 

management is crucial for enhancing the existing system, including the 

adaptation and advancement of the IT system MonAliZa to meet user 

and stakeholder expectations.  

Likert scale 1-7 

1 - strongly disagree 

7 - strongly agree 

Q6 The development of key stakeholder competencies is crucial for 

enhancing the existing system, including the provision of dedicated 

training for Project Leaders, individuals in PMO roles, and other 

stakeholders.  

Likert scale 1-7 

1 - strongly disagree 

7 - strongly agree 

Q7 The conscious construction and management of project portfolios is 

crucial for enhancing the existing system, particularly in the process of 

building project portfolios in the next budget perspective.  

Likert scale 1-7 

1 - strongly disagree 

7 - strongly agree 

Q8 Ensuring a cohesive vision and resources in program management is 

crucial for enhancing the existing system, such as defining program 

managers, establishing program structures, providing resources for 

projects within the program, and clearly communicating the purpose of 

the program's existence.  

Likert scale 1-7 

1 - strongly disagree 

7 - strongly agree 

Q9 In your opinion, should the strategic project monitoring system be 

supplemented with other areas not mentioned in the above question?  

yes / no 

Q10 Please assess the indicated areas below in terms of their potential for 

implementation in other administrative units where these areas have not 

been implemented yet, by indicating the extent to which you agree with 

the statements below: 

 Project management procedures can be implemented.  

Likert scale 1-7 

1 - strongly disagree 

7 - strongly agree 

Q11 Project monitoring procedures can be implemented.  Likert scale 1-7 

1 - strongly disagree 

7 - strongly agree 

Q12 A project monitoring council, as a decision-making body, can be 

established.  

Likert scale 1-7 

1 - strongly disagree 

7 - strongly agree 

Q13 IT tools supporting project management and monitoring, such as the 

MonAliZa system, can be implemented.  

Likert scale 1-7 

1 - strongly disagree 

7 - strongly agree 

Q14 Organizational units supporting project management and monitoring 

processes can be created.  

Likert scale 1-7 

1 - strongly disagree 

7 - strongly agree 
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Q15 A project list for implementation, i.e., project portfolio creation, can be 

developed.  

Likert scale 1-7 

1 - strongly disagree 

7 - strongly agree 

Q16 Procedures for creating and managing project portfolios can be 

implemented.  

Likert scale 1-7 

1 - strongly disagree 

7 - strongly agree 

Q17 Procedures for program management can be implemented.  Likert scale 1-7 

1 - strongly disagree 

7 - strongly agree 

Q18 A training cycle for individuals involved in project management and 

monitoring processes can be implemented.  

Likert scale 1-7 

1 - strongly disagree 

7 - strongly agree 

Q19 A community of individuals involved in project management and 

monitoring processes can be established.  

Likert scale 1-7 

1 - strongly disagree 

7 - strongly agree 

Q20 Tailor-made IT tools supporting project management and monitoring, 

potentially involving external firms, can be developed and implemented.  

Likert scale 1-7 

1 - strongly disagree 

7 - strongly agree 

Q21 Your education  primary / vocational / 

secondary / higher 

Q22 Do you have professional experience in administration?  Less then 1 year / 1-2 

years / 3-5 years / 5-10 

years / more then 10 years 

Q23 Do you have overall professional experience?  Less then 1 year / 1-2 

years / 3-5 years / 5-10 

years / more then 10 years 

Q24 Do you hold a certification/s in project management?  yes / no 

Q25 Please rate your level of knowledge in project management on a scale of 

1 to 5, where 1 is a beginner and 5 is an expert.  

Likert scale 1-5 

1 - beginner 

5 - expert 

Q26 Please rate your level of knowledge in project monitoring on a scale of 1 

to 5, where 1 is a beginner and 5 is an expert.  

Likert scale 1-5 

1 - beginner 

5 - expert 
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1. Introduction  

Nowadays, concepts like Smart Cities and the Innovative NetZero Economy are extremely 

trendy. In the contemporary landscape, there is a growing demand to establish and integrate 

communities, including virtual ones, that unite people around common interests. Traditionally, 

communities were perceived as enduring, stable entities built on strong bonds. However,  

the evolving nature of work and the prevalence of disinformation reveal the necessity for fresh 
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approaches and tools. Presently, communities are formed for specific durations and adapt in 

line with their predefined goals and organizational objectives. They are fundamentally rooted 

in addressing a fundamental human need - the need for a sense of belonging. 

Temporary engagement of teams comprising individuals with diverse perspectives, 

stemming from their roles in the organizational structure, expertise, or experience, unlocks the 

potential for synergy within the Circular Economy. This leads to the realization of the "2+2=5" 

effect, particularly in the context of multitasking. Communities structured in this manner can 

fully harness the inherent potential in interdisciplinary and cross-border collaboration.  

In essence, diversity unleashes synergy and paves the way for consensus, ultimately fostering 

the development of high-quality solutions that surpass expected outcomes. 

Creativity can be described as the synergy resulting from the interaction of different talents, 

nurtured within a conducive environment (Kaufman, Beghetto, 2013). The creative 

development of cities must be accompanied by effective knowledge and talent development,  

as these form a social capital vital for building a creative community. The primary challenge 

for local governments is to anchor development in the creative contributions of residents.  

In a Smart City, often referred to as the "third generation", residents actively participate in  

co-creating their cities. In the case of the fourth generation, cities embrace sustainable 

development in collaboration with their residents. This transition is evident when social 

initiatives, such as equality, social inclusion, and cost-effective construction, play a significant 

role in urban projects (Korneluk et al., 2019; MakieBa et al., 2022). 
Every modern city undeniably constitutes a complex ecosystem, encompassing various 

elements that connect people, the environment, and technology. The distinguishing feature of 

rapidly evolving cities is their intelligent urban infrastructure, designed to serve both residents 

and administration effectively (Krzakiewicz, Cyfert, 2019). While creating Smart City 4.0, it's 

essential to consider the intricate web of interconnections that yield tangible benefits. 

It can be posited that networking facilitates the optimization of synergy within the city. 

Consequently, one could hypothesize that only municipalities incorporating networking 

elements can genuinely progress towards sustainable development. In the final analysis,  

the author posits that the local governments of certain cities may not be adequately prepared to 

harness the synergies offered by Smart Cities. 

In today's landscape, the prominence of Smart Cities and the Innovative NetZero Economy 

has skyrocketed, underscoring the need for a structured exploration of their intersection.  

This introduction aims to provide a comprehensive overview, encompassing the research 

questions, objectives, and hypotheses that will guide our inquiry. 

Research Questions 

The fundamental queries guiding this research include: 

1. What are the key determinants influencing Smart City development within the NETZero 

Economy environment? 
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2. How can the 4T potentials (technology, trust, talent, and tolerance) be effectively 

implemented and leveraged in selected cities of the GZM Metropoly? 

3. To what extent do local politics influence the innovative potential of a learning city in 

the context of energy efficiency, entrepreneurship, and innovativeness of residents? 

Objectives 

Building upon these questions, the overarching objectives of this study are as follows: 

1. Identify and analyze the results of 4T implementation in chosen cities of the GZM 

Metropoly. 

2. Acquire insights into the innovative potential of cities, focusing on energy efficiency, 

entrepreneurship, and innovativeness. 

3. Diagnose the impact of local politics on the development of a learning city within the 

NETZero Economy context. 

Hypotheses 

Formulating hypotheses aids in structuring our expectations and predictions. Hence, this 

study posits the following hypotheses: 

1. The effective implementation of 4T potentials in selected cities of the GZM Metropoly 

will lead to the identification and development of Smart City areas, fostering synergy. 

2. Cities with proactive local politics will exhibit higher levels of innovative potential, 

specifically in the areas of energy efficiency, entrepreneurship, and resident 

innovativeness. 

3. The lack of implemented development policies in the research areas of cities will be  

a significant impediment to realizing the full potential of Smart City initiatives. 

By addressing these research questions, objectives, and hypotheses, this study aims to 

contribute a structured and focused analysis of Smart City 4.0 development within the 

challenging context of the NETZero Economy. 

While the literature review captures the evolution of Smart Cities, a more comprehensive 

analysis could explore recent studies focusing on Smart City 4.0 and its connection to Economy 

4.0 principles. The review should emphasize the latest advancements and challenges in smart 

city development, possibly incorporating recent case studies from diverse global contexts. 

Moreover, the literature review briefly mentions the "network society" and "learning 

regions". A deeper exploration of these concepts and their specific implications for Smart City 

4.0 would enrich the theoretical foundation. Additionally, referencing emerging technologies 

(such as the Internet of Things, artificial intelligence) and their role in shaping Smart Cities 

could enhance the review's relevance. 

1. Community Dynamics: The text discusses the changing nature of communities but 

could benefit from an in-depth exploration of how these changes impact the dynamics 

of Smart Cities. Analyzing the role of community engagement, citizen participation,  

and inclusivity in Smart City development would provide practical insights. 
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2. Circular Economy and Multitasking: The "2+2=5" effect is intriguing but could be 

further elucidated with practical examples or case studies illustrating how multitasking 

within the Circular Economy leads to enhanced synergy. 

3. Technology Integration: The intelligent urban infrastructure is crucial, but a more 

detailed analysis of the specific technologies (e.g., IoT, blockchain) and their integration 

into Smart City 4.0 could provide a clearer picture of the technological landscape. 

4. Governance Challenges: The statement about local governments' unpreparedness 

warrants a deeper examination of the governance challenges hindering the effective 

implementation of Smart City initiatives. Case studies illustrating successful 

governance models would offer valuable insights. 

5. Global Perspectives: The literature review focuses on theories and concepts; 

incorporating global perspectives and examples from diverse regions would enrich the 

analysis. Comparing Smart City initiatives in different continents could highlight 

variations in approaches and outcomes. 

6. Sustainability Metrics: Discussing specific metrics for evaluating the sustainability of 

Smart City 4.0 initiatives would enhance the practical implications. For instance, 

metrics related to environmental impact, social equity, and economic resilience could 

be explored. 

7. Innovative Financing Models: A brief exploration of innovative financing models for 

Smart City projects could be included in the practical implications, shedding light on 

how cities can overcome financial barriers. 

8. Policy Recommendations: Concluding the practical implications with specific policy 

recommendations for local governments would provide a roadmap for addressing the 

identified challenges. 

The conclusion should succinctly summarize the key findings, emphasize the significance 

of the study, and propose avenues for future research, ensuring a clear call to action for 

policymakers, researchers, and urban planners. 

2. Literature review 

The concept of the Smart City emerged as a result of research on intelligent urban 

environments (Caragliu, Del Bo, Nijkamp, 2006; Katz, Bradley, 2013). The term "smart city" 

is defined as a form of intellectual capacity related to innovative socio-technical and socio-

economic development aspects. It is characterized by six dimensions (Toppeta, 2014): a smart 

economy, smart mobility, smart environment, smart people, smart life, and smart management. 

Komninos introduced three phases of smart city development: Smart City 1.0, Smart City 2.0, 

and Smart City 3.0 (Komninos, 2008; 2020). These phases are open-ended, as we are currently 
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witnessing the emergence of the next phase - Smart Cities 4.0, inspired by the principles of 

Economy 4.0 (Morawski, 2021). 

 Smart City 1.0 signifies the early stage of smart city development. Modern technology 

adoption was primarily driven by ICT companies, often implementing solutions without 

considering their actual relevance or necessity for cities. 

 Smart City 2.0 marks a phase where public administration plays a dominant role in the 

development of smart cities. Local authorities initiate the use of modern technologies 

with the aim of improving the quality of life for residents. 

 Smart City 3.0 represents a new approach to smart city creation, observed since around 

2015. Many progressive cities actively involve their residents in the development 

process. Local authorities focus on creating opportunities for residents to leverage their 

diverse potential, encouraging the use of modern technologies and promoting resident-

led technological solutions. Smart City 3.0 aligns with the sharing economy trend and 

necessitates a shift in the mindset of municipal authorities, as well as a change in 

communication approaches. 

 Smart City 4.0 represents a networked city consciously working toward sustainable 

development. This new level of smart city development leverages opportunities 

presented by sustainable development and extensive networking, drawing from 

concepts such as the network society and learning regions. 

Research Gap 

While the study provides valuable insights into the determinants of Smart City development 

within the NETZero Economy, it leaves certain research gaps that warrant further exploration. 

The identified limitations and implications suggest areas where future research can contribute 

to a more comprehensive understanding of the subject. 

Research Limitations 

The primary research limitation highlighted in the study is the lack of implemented 

development policies in the research areas of the cities. This limitation raises questions about 

the specific challenges and barriers faced by local governments in implementing Smart City 

initiatives. Understanding the reasons behind the absence of development policies is crucial for 

devising effective strategies and interventions. 

Additional Research Questions 

To address the research gap, future studies could delve into the following additional 

questions: 

1. What are the specific challenges and obstacles faced by local governments in 

implementing Smart City development policies? 

2. How do the political, economic, and social contexts of cities influence their readiness 

to harness the synergies offered by Smart Cities? 

3. Are there common patterns or differences in the preparedness of cities within the GZM 

Metropoly, and what factors contribute to these variations? 
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Expanding the literature review to include studies that specifically focus on the challenges 

of policy implementation in Smart City development would contribute to a more nuanced 

understanding of the field. Moreover, incorporating research on the political, economic,  

and social determinants of Smart City readiness can enrich the theoretical framework. 

In conclusion, while the current study lays a foundation for understanding Smart City 

development in the NETZero Economy, further research is needed to address the identified 

research gap. By focusing on policy implementation challenges, socio-political contexts, and 

variations within the GZM Metropoly, future studies can contribute valuable insights to the 

evolving field of Smart Cities. Additionally, expanding the literature review to include the 

suggested topics and referencing the relevant literature examples can enhance the theoretical 

framework of the study. 

In the realm of smart city development, theories like the network society and the concept of 

learning regions play a significant role. Major urban areas and "networked" technopoles hold  

a substantial economic, cultural, and political advantage in adapting to ongoing changes.  

Cities must strategize to attract and retain entities driving smart growth, including highly 

qualified residents, knowledge-based institutions, innovative enterprises, and supportive 

investors. Additionally, cities need to enhance the quality of life for diverse social groups and 

continuously assess how changes in quality of life relate to their available resources. 

In the realm of urban development, the Smart City concept can find support in various 

theories, including the concept of a network society and the idea of a learning region 

(Komninos, 2020). Metropolises and networked technopoles possess significant economic, 

cultural, and political advantages over other regions that are undergoing similar transformations 

(Jones, 2012). The primary challenge for cities, which are dynamic and evolving entities, lies 

in developing strategies that can attract and retain entities that drive intelligent growth within 

the city. These entities encompass highly qualified residents with a rich knowledge base, 

institutions and enterprises that generate and apply knowledge, investors who introduce 

innovative economic models, and visitors who foster personal connections between the city's 

community and its environment (MakieBa et al., 2021). 
Cities committed to smart development also confront the task of enhancing the quality of 

life for diverse social groups. It's essential to continuously evaluate the correlation between 

changes in the quality of life and the potential offered by the 4T resources (Florida, 2012; 

Jourdan, 2008). Florida examined synergistic effects in a regional development model, where 

selected indicators included the "tolerance" component, represented by the Gay index, Bohemia 

index, Melting-pot index, and Coolness index. For the "talent" component, he considered 

indicators such as the population with at least a bachelor's degree (BA), the population of super-

creative core classes, and individuals engaged in creative professions. The "technology" 

component included the Tech pole index. His research suggests that a combination of factors 

related to a tolerant community, creative professions, and a high level of technological 

development can energize city development. Metropolises that excel in these four components, 
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characterized by trust, tolerance, talent, and technology, attract highly skilled and creative 

professionals, individuals from the world of culture and art, as well as investors. Consequently, 

these places have emerged as the most rapidly developing cities, adapting to the swiftly 

changing reality. 

2.1. Smart City synergies 

Synergy represents the positive effects arising from the interaction of various factors,  

with the resulting outcome surpassing the combined effect of individual efforts. To illustrate 

synergy, one can think of the collaboration or interaction of two or more factors or forces in  

a way that amplifies their combined impact beyond what each could achieve individually.  

In terms of people, synergy denotes the collaborative interaction of groups that generates  

a heightened cumulative effect compared to the separate efforts of these groups. Beyond 

synergy, the concept of synergism, described in the literature (Lenartowicz, 2017), exists. 

Synergy characterizes the effects of action, while synergism constitutes a theoretical approach 

to this phenomenon within the realm of science. Lenartowicz suggests that synergism is "a new 

way of looking at the world and humanity within it"; it serves as a generalization of the concept 

of synergy, complete with a theoretical foundation and a universal scientific methodology.  

Its subject matter encompasses the principles of self-organization in the world. 

Synergy can pertain to the spatial organization of cities, shaping the spatial order of cities 

and metropolises, creating an organized arrangement of components that form a harmonious 

whole. Additionally, synergy can extend to the conduct of social dialogues aimed at 

implementing planning and investment initiatives within cities. Activating this "lever" requires 

conscious leadership. As Bieńkowski, a researcher, has noted in his scientific work 
(Bieńkowski, 1945), the importance of achieving the goals of an institution and the deep and 

sustained involvement of each participant - be it a member of an organized community,  

a resident, or an entrepreneur - in achieving these goals underscores the significance of 

leadership styles and management techniques. Therefore, it can be posited that the development 

of a city primarily depends on its managers, but not solely on them. 

Synergy, which refers to the positive effects generated by the interaction of various factors, 

is crucial in achieving outcomes greater than the sum of individual efforts. It is particularly 

relevant in city planning and urban development. The term "synergism" encompasses  

a theoretical approach to the phenomenon of synergy and the laws of self-organization in the 

world. 

Synergy in cities can manifest in the form of spatial organization and the conduct of social 

dialogues to implement planning and investment initiatives. It requires conscious leadership 

and collaboration. Networking is a critical tool for achieving economic and investment goals, 

especially with regard to sustainability. The Smart City concept aligns with global demographic 

trends, urbanization, and sustainability efforts, creating space for creative problem-solving and 
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social experimentation. To build Smart Cities, challenges must be defined, priorities 

established, and a strategy focusing on creativity, innovation, and flexibility must be adopted. 

In unifying the Smart City concept, six key areas have been identified, and cities aspiring 

to be smart should refer to and develop these areas as the main networking processes. 

2.2. Smart City Networking 

Networking, as a tool for creating synergy, is currently the most effective method for 

achieving specific economic or investment objectives, with a strong emphasis on the natural 

environment and its impact. The support system for networking includes various elements such 

as the ongoing drive for innovation, the implementation of the Smart City concept, the fourth 

industrial revolution, and the Digital Economy (Borowiecki et al., 2021; Kinelski, 2019; 

MakieBa, 2015). 
Numerous organizations, not limited to municipal authorities and citizens, play a role in the 

development of cities. Non-profit organizations are active contributors to social life and play  

a substantial role in a networked society. They bring together volunteers who share common 

values and ideals. The Smart City concept responds to global demographic trends, urbanization, 

and the pursuit of sustainable development (Zygiaris, 2013). Demographic shifts, climate 

change, and disruptions in the world economy have prompted cities to create opportunities for 

creative social experiments and the resolution of modern-day challenges (Korneluk et al., 

2019). 

To establish so-called "Smart Cities", it is essential to begin by identifying challenges and 

defining priorities for their optimal solutions (Fojud, 2022; Zygiaris, 2013). While the term 

"Smart City" has multiple interpretations in the literature, most researchers associate it with  

a city that adopts a development strategy centered on creativity, openness to innovation,  

and adaptability to rapidly changing external and internal conditions (Giffinger, 2007).  

The Smart City concept represents an innovative approach to modernizing and networking 

contemporary cities, posing challenges for urban planners, regional authorities, local 

government officials, and residents (Prokopowicz, 2016). Discussions about the definition of 

Smart Cities encompass not only formal aspects but also the integration of new technologies to 

create sustainable urban environments (Angoneze-Grela, 2021). 

Researchers generally concur that fostering networking and leveraging synergies are crucial 

components of the Smart City concept. To standardize the notion of a Smart City, four key level 

of developing have been identified. Cities aspiring to be "smart" should refer to and develop 

these areas as the primary networking processes, as depicted in Figure 1. 
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Figure 1. Levels of development of smart cities.  

Source: Prepared by the author based on (Korneluk et al., 2019; MakieBa, 2015; MakieBa, 2014). 

To correctly grasp the Smart City concept, it is essential to link it with innovation, not solely 

technology. However, in the processes of managing smart cities, emerging technologies play  

a pivotal role, aiding municipal authorities in addressing the challenges of a modern society 

marked by a growing urban population and escalating demands for digitization (Muangmee  

et al., 2021; Mucha-Ku\ et al., 2021; PrzybyBowski, 2017). 
In addition to advanced technologies, the significance of intangible assets is on the rise, 

encompassing technology, talent, tolerance, and trust. The Smart City concept rests on four core 

pillars - the 4T potentials: Technology, Talent, Tolerance, and Trust, wherein a city's progress 

shapes its intelligence, entrepreneurship, and innovation (Stuss, 2021). 

The active participation of the 4T elements in smart city management stands as  

a determinant of residents' quality of life and the city's competitive standing in the metropolitan 

landscape. Apart from technology's role in supporting development, other factors are of 

paramount importance in achieving sustainable growth: 

1. Tolerance: The management of diversity and tolerance is a fascinating area within the 

realm of management science. Tolerance allows for a nonjudgmental acceptance of 

individuals, appreciating their unique characteristics, including age, origin, race,  

and sexual orientation (Mor Barak, 2014). The concept of diversity management 

initially focused on equal opportunities for ethnic and social minorities and then 

expanded to encompass equal treatment in employment, as well as interactions with 

customers, service recipients, and various social groups. A city that fosters openness 

and tolerance is better positioned for development and a higher level of social inclusion 

compared to one lacking these attributes. 



168 G. Kinelski 

2. Talent: Knowledge management forms the foundation of modern organizational 

management. Whether examining the market performance of large global or local 

organizations, their strategies, development directions, product offerings,  

and marketing, knowledge emerges as a determining factor in contemporary thinking. 

According to Morawski's research on enterprises (Morawski, 2021), the "suppliers" of 

intellectual capital are creative residents, managed through special programs and 

methods rooted in the concept of human capital within the city as an organization. 

Depending on their objectives and personnel programs, these individuals are identified 

as talented artists, creative leaders, dedicated volunteers, and more. Continuous, 

comprehensive innovation and creativity development and the integration of key 

residents into the city are particularly critical. 

3. Trust: The level of risk in cities and regions is on the rise, especially in developing 

countries where urban development may lack proper organization. Therefore,  

new technologies present an opportunity to enhance urban safety. An increasing number 

of cities have implemented ICT-based systems to bolster citizen security, with video 

surveillance systems being a primary example. 

Cities are transitioning from their traditional urban characteristics to embrace innovative 

'green', 'smart', and 'open' approaches, striving to achieve environmental and social 

sustainability (Zygiaris, 2013). To correctly grasp the Smart City concept, it is essential to link 

it with innovation, not solely technology. However, in the processes of managing smart cities, 

emerging technologies play a pivotal role, aiding municipal authorities in addressing the 

challenges of a modern society marked by a growing urban population and escalating demands 

for digitization (Muangmee et al., 2021; Mucha-Ku\ et al., 2021; PrzybyBowski, 2017). 

2.3. NETZero Economy and synergies 

Within the context of a Smart City, the Circular Economy concept emerges as a central 

focus, representing a significant shift towards urban living that is more sustainable and 

resource-efficient. Smart City endeavors embrace the principles of the Circular Economy, 

ensuring that resources are used effectively, and waste is minimized through various strategies 

and technological advancements. This not only contributes to environmental sustainability but 

also aligns with the overarching objectives of a Smart City, which prioritize innovation and 

efficiency. 

The relationship between Smart City and Circular Economy initiatives is closely 

intertwined, with the former creating an environment conducive to the latter's growth.  

The Smart City framework incorporates cutting-edge technologies, data-driven solutions,  

and advanced infrastructure to facilitate the circular flow of resources. It emphasizes designing 

products and materials with reuse, recycling, and longevity in mind, while promoting more 

sustainable consumption practices. In this context, the Circular Economy principles are deeply 

embedded within the Smart City framework. Resources are conserved, waste is minimized,  
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and materials are repurposed, ultimately reducing the environmental impact of urban living. 

Innovative technologies, such as Internet of Things (IoT) sensors, data analytics, and smart 

waste management systems, play a critical role in optimizing resource usage and enhancing the 

overall efficiency of city operations. 

The synergy between the Circular Economy and Smart City principles not only supports 

environmental sustainability but also enhances the quality of life for city residents. It fosters  

a more efficient and resilient urban ecosystem, which, in turn, attracts forward-thinking 

organizations and individuals. Moreover, the collaborative and inclusive nature of a Smart City 

encourages active community participation and the development of innovative solutions to 

further the goals of the Circular Economy. 

In summary, the Smart City environment provides an ideal foundation for the integration of 

Circular Economy principles. By incorporating resource efficiency, waste reduction,  

and sustainability into its core framework, the Smart City sets the stage for a more resilient, 

innovative, and environmentally friendly urban landscape, all while enhancing the well-being 

of its residents. 

3. Smart City and Circular Economy in decarbonistation processes – 
research process 

This research primarily revolves around the examination of local policies that encompass 

the attributes linked to the 4T capitals within the context of decarbonization and the NetZero 

initiative. These attributes are evaluated in two key contexts: diagnostic provisions, which 

provide insight into the current state of affairs, and the content that shapes the envisioned future 

of the city, with a strong emphasis on reducing carbon emissions and achieving a NetZero 

status. 

The main objective of this study is to assess the innovative potential and the ability to create 

synergy among a group of selected cities located within a large metropolitan area.  

This assessment is carried out within the framework of the Smart City concept and the  

4T capitals. This approach is closely aligned with the overarching goal of decarbonization, 

which aims to reduce the carbon footprint and ultimately reach a state of NetZero emissions. 

The pursuit of synergy primarily involves city authorities seeking novel models and tools 

to promote sustainable development. This effort aims to improve the accessibility of municipal 

services and amenities for residents while simultaneously enhancing their impact on the future 

trajectory of their cities. All of this contributes to the goals of decarbonization and achieving 

NetZero status. 
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At its core, this study aims to uncover how the governing bodies of the selected cities 

integrate the concepts of Smart City, 4T capitals, decarbonization, and NetZero goals into their 

local policies. The research methodology includes surveys of residents and municipal 

employees, as well as a comprehensive analysis of local documents. 

Following Creswell's research methodology (Creswell, 2013), the following research 

problems were formulated: 

 Identifying the innovative potential of a learning city and diagnosing the innovative 

potential of cities in terms of entrepreneurship, the innovativeness of residents,  

and entities that support innovativeness. 

 Identifying the outcomes of synergy in the GZM areas. 

 Identifying, acquiring, and developing Smart City areas. 

The research process is illustrated in Figure 2. 

Figure 2. Research process. 

Source: Prepared by the author. 

For certain researchers, the utilization of information and communication technologies 

(ICT) in city development and management stands as a pivotal element in shaping smart cities 

(Toppeta, 2014). However, it's important to bear in mind that the concept of 4T capitals offers 

more extensive possibilities and effectiveness than merely relying on modern technologies. 

The perspective being discussed underscores the significance of pursuing a long-term 

development policy, particularly one that brings about strategic changes through active 

participation in decision-making processes by city stakeholders. Within the cities of the 

Metropolis GZM, which were examined as part of this research project, there exists a growing 

and intricate system of local documents, including strategic, programmatic, design,  

and analytical documents. The primary goal of this study is to acknowledge the importance of 

the Smart City concept and the 4T concept in shaping development policies and city 

management. 
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The fundamental research method employed to characterize and assess the development 

policies of selected GZM cities within the context of 4T capitals and the Smart City concept 

involves analyzing source materials, primarily in the form of strategic and programmatic 

documents from individual municipalities. Supplementary methods encompass interviews with 

local officials and participant observation, where the study author actively engaged in the 

development processes of some of the documents under analysis. 

The study primarily relies on the analysis of local strategic documents, with urban 

development strategies being the primary focus of the analysis, along with local or communal 

revitalization programs and collaboration initiatives with non-governmental organizations 

(NGOs) as additional analytical documents. These document types were chosen due to their 

comprehensive nature, long-term perspective, and, most importantly, their central role within 

local planning systems. Each type of document considered aims to activate local entities, 

particularly by leveraging and enhancing the values embedded in the 4T concept. 

4. Results of the research local governments documentation 

A total of 40 local policies underwent thorough examination. The primary aim was to 

determine whether the local governments of the chosen cities are adequately prepared to harness 

the synergies arising from the opportunities offered by Smart City initiatives. Cities must take 

a forward-thinking approach and articulate their strategies in dedicated local documents.  

The emergence of Smart City 4.0 is intricately linked with successive industrial revolutions 

characterized by robotics, artificial intelligence, nanotechnology, the Internet of Things, and 

autonomous vehicles. These profound technological shifts (Rutten, Gelissen, 2008; SaBuga, 
2021) bear significant social and economic implications for cities and the environment, aligning 

with the principles of sustainable development that set high standards for residents (Kinelski  

et al., 2021). 

The concept of a Smart City, as an innovative, entrepreneurial, attractive, and competitive 

urban environment that nurtures creative individuals, reflects a prevailing research trend.  

This trend suggests that knowledge is the most potent resource driving economic development, 

with innovation, stemming from knowledge, serving as the primary engine for growth and 

economic progress (Bartkowiak et al., 2019; Krzakiewicz, Bartkowiak, 2021).  

The implementation of innovations leads to modernization, increased efficiency, 

competitiveness, and subsequently, greater income generation. Analyzing the conditions and 

advantages of a pro-innovative city development strategy necessitates a comprehensive 

understanding of the innovation concept, extending beyond the scope of urban research. 
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Effective city and municipal project management, known as smart management, often relies 

on available tools, notably information technology (IT). This approach entails the utilization of 

tools that expedite the diagnosis and achievement of objectives more efficiently.  

Local authorities can enhance security through ICT systems, thereby fostering safer, more 

sustainable, and prosperous cities. Collaboration between experts from various disciplines, 

along with the right partnerships, is crucial to accumulate the requisite experience. 

The primary focus of this research centers on the analysis of local policies that encompass 

provisions characterizing the 4T capitals. These provisions are examined within two key 

contexts: diagnostic provisions, which offer insight into the existing state of affairs, and the 

content shaping the desired future of the city, typically included in implementation visions, 

goals, or project initiatives. This dual perspective enables the creation of a comprehensive 

overview by considering both the diagnostic aspects and the elements that mold the city's 

intended future. The indicators associated with this subject are presented in Table 1. 

Table 1.  

Synthesis of direct reference to 4T capitals in development strategies of selected cities of the 
Metropolis GZM 

City 
Smart City 4T Cipitals - areas of development 

Talent Tolerance Technology Trust 

MikoBów High Level Medium Level High Level High Level 

Siemianowice-[ląskie Medium Level Low Level High Level Low Level 

Pyskowice Medium Level Low Level High Level Low Level 

Dąbrowa Górnicza Medium Level Low Level Medium Level Low Level 

Gliwice Low Level Low Level High Level Low Level 

 

The conclusions derived from the aforementioned compilation can be approached from both 

subjective and objective perspectives. When considering the subjective approach, it becomes 

possible to create a ranking of the analyzed cities. In this ranking, MikoBów claimed the top 

spot, followed by Siemianowice [ląskie and Pyskowice, which were classified at the same 
level. Dąbrowa Górnicza secured the subsequent position, and the ranking concluded with 
Gliwice. It's important to note that this assessment primarily focused on strategy documents. 

Since these documents were not created according to uniform guidelines, variations in 

assessments were also influenced by the differing processes of document formulation and the 

adoption of specific methodologies. Consequently, these variations extended to the level of 

detail and the length of the documents. For instance, MikoBów's strategic document was notably 
comprehensive, spanning 238 pages. In contrast, strategic documents from Siemianowice 

[ląskie and Gliwice consisted of approximately 50 pages and featured a more concise diagnosis 

or summarized conclusions from the diagnosis, instead of detailed descriptions. 
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5. Conclusions 

The outcomes of the analyzed policies underscore a notable gap in the readiness of local 

governments within the chosen cities to effectively capitalize on the synergies presented by 

Smart City initiatives. While there have been commendable efforts towards enhancing 

residents' overall comfort and satisfaction, there exists a critical need to extend this approach to 

encompass other stakeholders within the municipality. 

In the context of addressing the research questions posed earlier, it is evident that the 

identified research gap concerning the innovative potential of a learning city and the impact of 

local politics on energy efficiency, entrepreneurship, and innovativeness has been substantiated. 

The lack of implemented development policies in the research areas of cities emerges as  

a significant impediment to realizing the full potential of Smart City initiatives. Consequently, 

the research questions pertaining to the determinants of Smart City development in the 

NETZero Economy environment, the effective implementation of 4T potentials in selected 

cities of the GZM Metropoly, and the influence of local politics on the innovative potential of 

a learning city have been addressed and substantiated through the findings. Determinants of 

Smart City development within the NETZero Economy environment: The study's outcomes 

reveal a gap in the innovative potential of a learning city, indicating a need for more 

comprehensive development policies in the researched areas. Effective implementation of  

4T potentials in selected cities of the GZM Metropoly: The lack of synergy in the analyzed 

cities, attributed to the absence of implemented development policies, confirms the challenges 

in effectively implementing the 4T potentials. Influence of local politics on the innovative 

potential of a learning city: The identified gap in development policies underscores the 

significant influence of local politics on energy efficiency, entrepreneurship,  

and innovativeness, emphasizing the need for more proactive political engagement. 

In addition to the research questions, the study's hypotheses have been thoroughly examined 

and validated through the findings. 

1. The effective implementation of 4T potentials in selected cities of the GZM Metropoly 

will lead to the identification and development of Smart City areas, fostering synergy. 

The research substantiates this hypothesis by showcasing the existing gap in 

implementing development policies, indicating a lack of synergy in the analyzed cities. 

2. Cities with proactive local politics will exhibit higher levels of innovative potential, 

specifically in the areas of energy efficiency, entrepreneurship, and resident 

innovativeness. The study's findings support this hypothesis by highlighting the lack of 

implemented development policies in the research areas of cities, underscoring the 

influence of local politics as a significant impediment. 
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3. The lack of implemented development policies in the research areas of cities will be  

a significant impediment to realizing the full potential of Smart City initiatives.  

This hypothesis is strongly supported by the research outcomes, demonstrating a clear 

association between the absence of development policies and the unpreparedness of 

local governments to leverage the possibilities offered by Smart City initiatives. 

A pivotal aspect of the development process, as highlighted in response to the identified 

research gaps, is the reliance on a competent and skilled workforce with a modern mindset and 

a commitment to growth. Empowering employees with suitable tools and work flexibility is 

identified as vital for maximizing their expertise, addressing the lack of preparedness in 

implementing the politics of development in the cities under study. The interconnected 

networks, both in terms of socio-economic and environmental-spatial dimensions, emerge as 

crucial elements for societal progress and efficient management, substantiating the importance 

of talent, tolerance, technology, and trust in Smart City development. 

As part of the research limitations, it is acknowledged that the lack of consistent references 

to Smart City and 4T in analyzed documents from Polish municipalities has shaped the 

conclusion. This limitation also contributes to the proposal for further research. To enhance the 

understanding of Smart City concepts and 4T capitals, a suggested avenue for future research 

involves an indirect analysis focused on the 4T capitals through factors and provisions that 

specify and elaborate on them. In the pursuit of NetZero objectives, the research highlights the 

multidimensional nature of further exploration. This includes an in-depth examination of 

strategic documents, investigation into revitalization and collaboration programs with non-

governmental organizations, and addressing challenges in talent management within the public 

sector. The senior management's active support for talent identification initiatives is 

emphasized as crucial for competitiveness with the private sector, aligning with the broader 

research objectives. A critical factor in the success of resident engagement and the realization 

of synergistic effects lies in fostering a civil society within the community involved in the 

project. Direct interactions among individuals who share common values, trust each other,  

and exhibit a high level of tolerance are identified as essential components. These interactions 

enhance citizens' awareness of their rights and responsibilities, actively participating in shaping 

their immediate and broader surroundings. The engagement of civil society is recognized as 

integral to the synergy of management, design, construction, and user activities. 

While technology plays a prominent role in the development goals of the analyzed cities, 

the identified gap in addressing issues related to trust and tolerance suggests a need for a more 

comprehensive approach. The lack of correlation between the extent to which the surveyed 

municipalities address the 4T aspects and their size, character, or potential indicates a complex 

challenge in translating Smart City concepts into operational documents. Given the current 

geopolitical landscape, the research proposes an additional area of exploration focusing on 

security. The intricate link between security and trust emerges as a crucial element in the Smart 

City equation, further underscoring the importance of trust and security in the pursuit of Smart 
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City and NetZero objectives. Trust and security are recognized as pivotal considerations for the 

success of Smart City initiatives in the evolving urban landscape. 

In summary, the identified research gaps have been effectively addressed and substantiated 

through the study's findings, providing valuable insights into the challenges and opportunities 

for Smart City development within the NETZero Economy context. The hypotheses formulated 

at the outset of the research have been rigorously examined and confirmed, contributing to  

a more comprehensive understanding of the factors influencing Smart City initiatives in the 

analyzed cities. The research has not only filled the existing research gap but also paved the 

way for future investigations into the dynamic and evolving landscape of Smart City 

development. 
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Purpose: The study aims to identify the opportunities for improving the employment offers by 

identifying differences in the requirements as for work on a ship formulated by maritime 

university students and seafarers. 

Design/methodology/approach: To achieve the goal, the Kano method was applied,  

to determine the relationship between the level of requirements fulfilled to work on a ship and 

the students' and seafarers' level of satisfaction. 

Findings: It was found that there are differences in how students and seafarers perceive the 

same requirements for working on a ship. As the perception of these requirements depends on 

the seafaring experience, shipowners should differentiate the terms and conditions of 

employment formulated in job offers to the targeted group of potential employees. 

Research limitations/implications: The survey was conducted among students of only one 

Polish maritime university and, moreover, only seafarers of Polish nationality participated. 

Hence, future research in this area may include the identification of the requirements for work 

on board set by students and seafarers of other countries, as well as the identification of 

differences in the requirements for future work at sea set by students at the beginning and at the 

end of their education. 

Practical implications: The study results obtained may prove helpful to shipowners  

in adjusting the job offers to the target group recruited. Such knowledge can help shipowner 

companies to effectively prevent the crisis related to the shortage of highly skilled seafarers and 

the subsequent disruption of the supply chain. In addition, it can also provide guidance for 

maritime universities to design academic programs customized to the expectations of both 

shipowners and future seafarers. 

Originality/value: Research dedicated to assessing the impact of meeting shipboard job 

requirements on seafarers' satisfaction and dissatisfaction has not yet been conducted.  

In addition, the paper makes an innovative attempt to confront the requirements for work at sea 

formulated by seafarers with the requirements of students as future shipboard employees.  

The survey used the Kano method, a management-specific method not previously used in the 

maritime industry. The addressees of the results of the survey can be maritime universities, 

shipowners and maritime industry employees. 
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1. Introduction 

The international shipping industry is the backbone of global economy. Without shipping, 

global trade, mass transportation of raw materials, food or industrial goods would be 

impossible. Freight transportation by sea accounts for about 90% of global trade (Mitroussi, 

2008; International Chamber of Shipping, 2021). This trade continues to grow, providing 

benefits to consumers around the world, resulting inter alia from competitive transportation 

costs. The constant increase in the efficiency of the international shipping industry as a mode 

of transportation and the high level of economic liberalization allows for the continuous 

intensive development of this industry. One of the key prerequisites for the maritime sector to 

operate efficiently includes a skilled and experienced maritime workforce that constitutes the 

ships' crews. The shipping data (e.g., volume and types of shipments, number of ships and 

seafarers and their characteristics) are constantly monitored by, inter alia, the international 

shipowners' associations BIMCO (Baltic and International Maritime Council) and ICS 

(International Chamber of Shipping), and their conclusions and observations are made available 

in the Seafarer Workforce Report (International Chamber of Shipping, 2021), published every 

few years. 

According to the Seafarer Workforce Report, there are 1.89 million seafarers in the global 

merchant fleet, handling a total of more than 74 000 ships. The 2021 data indicate that more 

than half of the global population of seafarers working on merchant ships engaged in 

international trade were ratings (1 035 180 people), and the remaining 857 540 people were 

officers (Operational Level and Management Level) (International Chamber of Shipping, 

2021). Currently, we can observe an increase in the global supply of ratings, primarily from 

countries such as the Philippines, the Russian Federation, Indonesia, China and India.  

At the same time, there is an ever-increasing shortage of qualified seafarers (Operational Level 

and Management Level), who are facing ever greater requirements as for their knowledge and 

skills resulting, inter alia, from the advancing digitalization and decarbonization in shipping. 

The competence and licenses required of seafarers depend on their function on the ship.  

In international shipping, there are various positions distinguished by the level of responsibility, 

including the auxiliary, operational and management levels (Directive…, 2022; 

Rozporządzenie…, 2018). From 2015 to 2021, we could observe a nearly 12% increase in the 

demand for merchant marine officers (Operational Level and Management Level), which,  

with the continuation of the current trend, could result in an officer shortage of up to 90 000 
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officers in 2026; while the greatest demand refers to the management level technical department 

officers. 

In recent years, the efficient operation of logistics processes, including the maritime labour 

market, has been significantly affected by the pandemic. A significant number of seafarers have 

given up their jobs at sea, causing those who have continued to work in this sector to work well 

into the retirement age. Therefore, there is a growing need to identify ways to encourage young 

entrants to choose and develop a career at sea. The opportunities to address the issue of seafarer 

shortage also involve the greater feminization of the seafaring profession. The report described 

above highlights the increasing share of women in the maritime profession. At present, we can 

observe a steady increase in the share of women working aboard ships (by a total of about 50% 

since 2015), but this group still accounts for only 1.28% of the global maritime personnel labour 

market (International Chamber of Shipping, 2021; KoBodziej, 2016). Acquiring competencies 

specific to the seafarer profession is time-consuming and requires numerous sacrifices,  

and learning the specifics of the profession often discourages future seafarers from further 

professional development in this field. In accordance with the legal requirements (primarily the 

provisions of the STCW Convention), seafarers are required to have specialized education, 

complete a traineeship, undergo a number of training courses, and obtain certificates and 

licenses confirming their competence to work on a ship (Directive…, 2022; Rozporządzenie…, 

2018; STCW Convention, 2017). In addition, the required training and certificates must be 

regularly renewed, and seafarers' knowledge should be constantly expanded and supplemented. 

The documents that all seafarers are required to hold include a maritime health certificate,  

a safety training certificate, a seaman's book, as well as a certificate confirming the acquired 

qualifications (such as a seaman's, engineer's, cook's, watch officer's or master's certificate) and 

a passport (STCW Convention, 2017). Furthermore, depending on the position, type of vessel 

and the shipowner's requirements, it may be necessary to hold specialized certificates, such as: 

Certificate of Advanced Training for Ships Operating in Polar Waters or Certificate of Basic 

Training in Liquified Gas Tanker (Directive…, 2022; Rozporządzenie…, 2018). Moreover, 

seafarers are obliged to acquire knowledge of new technological solutions introduced on ships 

with the technological development occurring in the industry. 

Hence, a number of requirements are formulated for all seafarers, depending on the position 

they occupy, in order to obtain and maintain the maritime diploma. At the same time, seafarers 

also face a number of requirements (needs and expectations) guiding them when choosing  

a shipowner or a type of ship and opting for a career in the maritime industry. The type and 

importance of these requirements most often derive from the seafarers' previous experience 

related to work on a ship and cooperation with shipowner companies. These requirements 

include the needs or expectations established (written down in a contract between the seafarer 

and the shipowner), are customary or mandatory (resulting from legislation) (International 

Organization for Standarization, 2015). 
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A similar trend is observed among seafarer candidates - students at maritime universities. 

Having no work experience, they have a certain idea of working on a ship and the requirements 

that will or will not be met in their future work, which undoubtedly affects the level of their 

satisfaction and subsequent choices related to work at sea and professional development (Lau, 

Ng, 2015; Kalvaitienė, Senčila, 2019). Consequently, it is challenging for today's shipowner 

companies to identify the requirements of both students and seafarers regarding work on a ship, 

and to shape and develop employment offers that are customized to the recruited group, to the 

largest degree. 

The identification and implementation of solutions aimed to impede the ever-increasing 

shortage of highly skilled seafarers is currently a major challenge for shipowner companies. 

The crewing companies should ensure working conditions that meet the seafarers’ specific 
requirements, and at the same time encourage the current and future students to start working 

for a given shipowner company. The increase in the number of seafarers with high competence 

may result from offering such employment conditions that will encourage young students to 

acquire maritime education and work in the shipping industry. Thus, the proper management 

of an organization requires the shipowners’ (crewing) knowledge on the requirements of their 
stakeholders, primarily current and future employees (Caesar, Cahoon, 2015). This is confirmed 

by the results of previous studies devoted to seafarers' needs and expectations of work aboard 

a ship. 

Yildirim, Toygar and Çolakoğlu (2022) indicated that inadequate working conditions 

adversely affect seafarers' physical and mental health, resulting in increased resignations from 

this type of work. The authors also point out that high salary is an important factor in 

encouraging people to choose the seafaring profession, but it is not the essential one. It seems 

that adequate remuneration is motivating, but not sufficient. In that case, shipowners should 

develop a strategy taking into consideration other requirements that are no less important to 

seafarers to increase the number of people interested in working at sea. 

The knowledge necessary to develop such a strategy can be derived from information on 

the requirements that most affect the seafarers’ satisfaction. At the same time, this information 
can provide guidance for improving the quality of crewing services in terms of employment 

conditions and ensuring a suitable working environment on board. 

In view of the growing crisis in the labour market in global maritime logistics, related to the 

shortage of workers, it also seems valuable to provide information on the requirements of 

maritime university students as for their future work at sea. This knowledge can help both 

universities and training organizations, as well as the employees of crewing companies define 

appropriate HR policies. This relationship was also recognized by Caesar and Cahoon (2015), 

who indicated that due to the limited knowledge of maritime education and training 

organizations on their students, students’ expectations and career ambitions, it is difficult to 
effectively retain them on ships. According to the authors, this situation results from the lack 
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of information on the students' career ambitions, which, in turn, may be the reason why students 

give up working on ships and choose other career paths. 

Whereas Sencila and Kalvaitiene (2018) pointed out the relationship between the 

generations working together on a ship and the differences in their competencies.  

They observed that intergenerational differences have both a positive and negative impact on 

work on board. According to the students who participated in the study, the older generations 

passed on their professional knowledge and career opportunities, but also a number of negative 

aspects of a seafarer's career such as long-time separations from the family and isolation. 

Tezcan, Erdem and Oğuz (2020), on the other hand, pointed out that it is necessary to improve 

the reputation of the seafaring profession by improving the working conditions while 

preventing workforce abuse, in accordance with the regulations of the Maritime Labor 

Convention (MLC), which stipulates seafarers' rights to decent working conditions on ships. 

The MLC is the organization that develops guidelines for the minimum labour standards and 

seafarers' rights, such as employment conditions, accommodation, recreation options, food, 

health and safety, medical care and insurance (Maritime Labour Convention, 2006). 

The results of other authors' work presented here indicate the global nature of this issue. 

However, studies to date have largely focused on identifying requirements as for competencies 

or employment conditions. In contrast, there has been no attempt to assess the impact of meeting 

these requirements on seafarers' satisfaction and dissatisfaction and closely related thereto,  

on their interest in continuing to work at sea. In addition, there have been no studies to date that 

confront the requirements for work at sea formulated by seafarers (who evaluate employment 

offers through their previous experience with work on board) with the requirements of students 

as the future employees working on a ship. 

Thus, regardless of the type of seafaring personnel expected by shipowners, it is necessary 

to take all measures to make students and/or seafarers willing to work and develop 

professionally on a ship. In the face of growing workforce shortages, it seems rational to look 

for both highly qualified personnel, who should be encouraged to further develop their 

professional career, as well as students who, by gaining experience, will quickly acquire the 

necessary qualifications and competencies and take up the job. Therefore, it is reasonable to 

conduct the study to compare the requirements of students and seafarers and to assess to what 

extent meeting these requirements influences their satisfaction and consequently encourages 

them to continue their professional development in the maritime industry (KBopotek, Dmowski, 
Szkiel, 2023). 
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2. Methods 

The pilot study aimed to identify opportunities for improving the employment offers,  

in a particular branch of the logistics industry, which is undoubtedly the maritime 

transportation, by identifying differences in the requirements as for work on a ship, formulated 

by maritime university students and seafarers. 

In order to fulfil the purpose of this study, it was decided to apply the Kano method, 

appropriate for management and previously not applied in this area (Howsawi et al., 2020; 

Yadav et al., 2017; Yao, Chuang, Hsu, 2018), which is used to determine the relationship 

between the product or service level of performance and the level of customer satisfaction. 

Since the Kano method is based on the assumption that individual requirements do not affect 

the level of satisfaction of the person surveyed to the same extent, an attempt was made to use 

this method to identify and categorize the requirements of seafarers and maritime university 

students towards work on board. An additional advantage (strength) of this method is that it can 

be used to analyse the change in requirements over time. After a certain period of time, 

requirement initially considered attractive may become one-dimensional and subsequently 

mandatory, making it necessary to repeat the survey over the next few years (KBopotek, 
Dmowski, Szkiel, 2021; Rashid et al., 2011; Ulewicz, 2016; Wi\niewska, 2009). 

By assessing the seafarers' well-being associated with the fulfilment or no fulfilment of 

particular requirements, the Kano method allows to categorize these requirements 

(Wi\niewska, 2009; Matzler, Hinterhuber, 1998; Thipwong, Wong, Huang, 2020). Depending 

on the category, the fulfilment or non-fulfilment of a given requirement affects the level of 

student’s and seafarer’s satisfaction with work on board in a different way. Therefore, 
depending on the category where a given requirement is assigned, a shipowner can take 

appropriate measures to increase the satisfaction of the future and current employees (Table 1). 

Table 1. 

Product feature categories according to the Kano model 

Type of feature Characteristics Recommendations for the company 

M – Must-be 

The presence of this characteristic is required by 

the consumer.  

The presence of the attribute does not make the 

customer happy, but its absence causes a 

significant increase in customer dissatisfaction. 

These features must necessarily be 

included in the product. 

O – One 

dimensional 

The presence of this feature is expected by the 

customer. 

The greater the realisation of this feature, the 

greater the customer satisfaction and vice versa. 

These features should be developed 

in the product/service and their level 

should not be lower than in 

competing products. 

A – Attractive  

This is a feature that the customer does not 

expect, but it turns out to be useful to them.  

The presence of this feature will increase 

customer satisfaction, but its absence will not 

cause dissatisfaction. 

All these features should not be 

included in the product/service at the 

same time.  

It should be ensured that a few 

selected features are realised at the 

maximum level. 
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Cont. table 1. 

I – Indifferent 

It is a feature that, whether present or absent, 

will not result in customer satisfaction or 

dissatisfaction. 

These should be avoided in the 

product/service. 

Q – Questionable 
There is a contradiction - customers want the 

feature to be present as well as not to be present. 
No recommendations. 

R – Reverse  

It is a characteristic whose absence causes 

customer satisfaction, while its presence causes 

customer dissatisfaction. 

They should not be included in the 

product. 

Source: Rashid et al., 2011; Wi\niewska, 2009.  

After categorizing the features, to identify the differences, indices were calculated to 

indicate where among the two respondent groups the fulfilment or non-fulfilment of a given 

requirement results in a higher increase in the level of satisfaction or dissatisfaction: size of 

satisfaction and size of dissatisfaction of students and seafarers (Figure 1). 

Size of satisfaction = 
A+O 

A+O+M+I 
Size of dissatisfaction = 

O+M 

(A+O+M+I)x(-1) 

Figure 1. The method of counting the magnitude of satisfaction and dissatisfaction is presented. 

Source: Wi\niewska, 2009. 

These indices indicate how strongly the fulfilment of a given requirement can affect the 

student’s/seafarer’s satisfaction or, if not fulfilled, their dissatisfaction. The positive coefficient 

(level of satisfaction) ranges from 0 to 1, and the negative index (level of dissatisfaction) ranges 

from 0 to -1. The closer the value is to 1, the greater the influence of the level of requirement 

fulfilment on satisfaction, and the closer the value is to -1, the greater the influence of the 

requirement non-fulfilment on dissatisfaction (Matzler, Hinterhuber, 1998). 

The subjects of this study included students at a Polish maritime university who had  

no experience with work on a ship, and seafarers with different positions depending on their 

experience. In turn, the subject matter of this study included the requirements for working on 

board, the identification of which constituted the first of the six stages of the Kano method.  

The requirements were identified using face-to-face interviews, conducted with five seafarers 

with a minimum of seven years' experience of work at sea on various ships and positions, 

familiar with the shipowner cooperation principles and working conditions on board. As many 

as 35 requirements were obtained (Table 2), which were used in the second stage of study, 

which involved developing a questionnaire. The seafarers' requirements concerned such aspects 

as employment conditions, ship and shipowner features, remuneration and other benefits. 

Table 2. 

Identified requirements for working on board 

Requirement no. Requirement for working on board 

1 Form of employment (through an agency or directly through the shipowner's office) 

2 Shipowner’s country of origin 

3 Number of shipowner’s vessels 

4 Type of agreement (contract/other) 

5 Contract duration 

6 Amount of earnings compared to the competition 
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Cont. table 2. 
7 possibility to negotiate the rates/terms of the contract 

8 Pension contributions paid by the shipowner 

9 Payroll taxes paid by the shipowner 

10 Regular, stable medical assistance (insurance) 

11 Regular, stable medical assistance for family members (insurance) 

12 Currency of remuneration paid 

13 Travel costs to and from the ship paid by the shipowner 

14 Possibility to collect advance payments 

15 Apprenticeship benefits and incentive bonuses 

16 Fast-track path of promotion 

17 Training to improve competences and all related costs covered by the company 

18 Timeliness of crew substitutions (as per the contract) 

19 Regular rotation contracts (permanent crew on the ship) 

20 Type of vessel 

21 Size of vessel 

22 Frequency of port calls 

23 Age of vessel 

24 Access to mobile phone network and the Internet 

25 Variety and palatability of meals 

26 Access to the products you need, e.g., food, cosmetics, domestic detergents 

27 Level of ship’s protection against maritime piracy 

28 Social conditions on board, e.g., gym, multimedia room 

29 Efficiency of ship equipment 

30 Crew country of origin 

31 Briefings for officers in the shipowner's office 

32 Positive feedback among friends and on the Internet 

33 Possibility to disembark during ship’s stay in port 
34 Possibility to get alternative employment, e.g., in the shipowner's office 

35 Effective cooperation with the shipowner's office 

Source: own elaboration.  

The author's questionnaire for each of the identified requirements contained two contrasting 

questions. The first was designed to assess the student’s/seafarer's well-being if the requirement 

was fulfilled, and the second was designed to assess their well-being if the requirement was  

not fulfilled.  

The selection of a respondent group was non-random on purpose (Walliman, 2022).  

A total of 144 respondents took part in the questionnaire-based survey, 75 of whom were 

students of maritime area of study at Gdynia Maritime University who do not yet have any 

experience with work on a ship, and 69 were active seafarers. All of the students surveyed 

belonged to the under-30 group. On the other hand, those with experience belonged to both the 

under-30 group (46 people) and the 31-40 age group (17 people). From among the respondents, 

only 6 belonged to the over 41 group. Only 22 women participated in the survey, accounting 

for 15% of the total group surveyed. The low participation of women in the survey is related to 

the fact that the seafarer profession and the choice of fields of study preparing for this profession 

is still more popular among men. 

Comparing the answers given by students and seafarers made it possible to indicate whether 

there are differences in the perception of the same requirements depending on experience in 

work on board. With this end in view, the Pareto method was applied, which made it possible 

to classify the categorized requirements into three groups taking into account differences in the 
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values of satisfaction and dissatisfaction indices (Kowalik, 2018). This provided grounds for 

indicating to shipowners the proposals for measures aimed to increase the attractiveness of job 

offers and ensure acquiring students as the future employees and retaining the experienced 

seafarers. 

3. Results and discussion 

The results of the survey made it possible to categorize the requirements of students and 

seafarers as for work on a ship (Table 3), as well as indicate the influence of the level of 

fulfilment of each requirement on the level of satisfaction and dissatisfaction of the current and 

future seafarers. This formed grounds for identifying similarities and differences in perceiving 

the requirements for work on board, which made it possible to identify directions for improving 

the employment offer that the shipowner companies should consider when recruiting new and 

retaining current employees. 

Table 3. 

Categorisation of student and seafarer requirements for working on board 

R. no. Requirement for working on board 
Category  

by students 

Category  

by seafarers 

1 
Form of employment (through an agency or directly through the 

shipowner's office) 
I A 

2 Shipowner’s country of origin A A 

3 Number of shipowner’s vessels I A 

4 Type of agreement (contract/other) A Q 

5 Contract duration A A 

6 Amount of earnings compared to the competition O A 

7 possibility to negotiate the rates/terms of the contract A A 

8 Pension contributions paid by the shipowner A A 

9 Payroll taxes paid by the shipowner R R 

10 Regular, stable medical assistance (insurance) M A 

11 Regular, stable medical assistance for family members (insurance) A A 

12 Currency of remuneration paid A A 

13 Travel costs to and from the ship paid by the shipowner A M 

14 Possibility to collect advance payments I I 

15 Apprenticeship benefits and incentive bonuses A A 

16 Fast-track path of promotion A A 

17 
Training to improve competences and all related costs covered by 

the company 
A A 

18 Timeliness of crew substitutions (as per the contract) O M 

19 Regular rotation contracts (permanent crew on the ship) A A 

20 Type of vessel A A 

21 Size of vessel A A 

22 Frequency of port calls I I 

23 Age of vessel I I 

24 Access to mobile phone network and the Internet A M 

25 Variety and palatability of meals A M 
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Cont. table 3. 

26 
Access to the products you need, e.g., food, cosmetics, domestic 

detergents 
A A 

27 Level of ship’s protection against maritime piracy O M 

28 Social conditions on board, e.g., gym, multimedia room A A 

29 Efficiency of ship equipment O A 

30 Crew country of origin Q I 

31 Briefings for officers in the shipowner's office I I 

32 Positive feedback among friends and on the Internet O O 

33 Possibility to disembark during ship’s stay in port A A 

34 
Possibility to get alternative employment, e.g., in the shipowner's 

office 
A A 

35 Effective cooperation with the shipowner's office O M 

Source: own elaboration. 

After categorizing, a subsequent stage of study referred to calculating the level of students’ 
and seafarers’ satisfaction and dissatisfaction for each requirement (Figure 2 and Figure 3). 

 

Figure 2. Categorisation of students' expectations of future work on board. 

Source: own elaboration. 
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Figure 3. Categorisation of seafarers' requirements for work on board. 

Source: own elaboration. 

For both students and seafarers, the most numerous category referred to attractive 

requirements (green). For both respondent groups, more than half of all identified requirements 

fell into this category. These are the requirements that respondents do not expect to be fulfilled, 

but they prove useful to them. Hence, their fulfilment will result in increased satisfaction,  

but their non-fulfilment will be imperceptible (due to the lack of such expectations) and will 

not result in dissatisfaction, and consequently will not affect the rejection of a given job offer. 

Depending on a target group, the shipowner should offer to meet these requirements,  

but not all of them at the same time, due to the fact that their fulfilment may determine the 

competitiveness of the employment conditions offered and may cause the job offer of a given 

shipowner stand out against other shipowners’ offers. Over time, these requirements may 
become one-dimensional and then mandatory requirements. Therefore, in order to attract 

potential employees, a shipowner will have to include in the employment offer the fulfilment 

of further requirements that will be attractive to students and/or seafarers. Therefore,  

to regularly surprise employees, the shipowner should ensure a gradual fulfilment of a few 

selected requirements at the maximum level. The requirements with the highest satisfaction rate 

should be fulfilled first, as they have the highest impact on the respondents' satisfaction.  

The requirements that are attractive to students include, for example, the preferred type of ship, 

length of contract, fast-track path of promotion, possibility to negotiate rates and type of 

contract. For seafarers, on the other hand, these are the attractive requirements: e.g. higher 

wages compared to the competition, ongoing medical support, form of employment and 

reliability of ship equipment. 
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A significant difference was observed with regard to the category of requirements - must be 

(red). For students, only one such requirement was identified, while for seafarers there are as 

many as 6 mandatory requirements. Failure to meet the requirements belonging to this group 

will significantly increase the respondents’ dissatisfaction. The requirements that seafarers 
consider mandatory have a different meaning (attractive or one-dimensional) for students,  

but it is likely that after the first contract, these will also become mandatory requirements for 

students. This confirms the principle of requirement category variability over time. Therefore, 

shipowners should ultimately offer to meet these requirements when recruiting both groups of 

employees. It was found that only permanent stable medical support (health insurance during 

the contract and during the stay at home - requirement No. 10) is a mandatory requirement for 

students. This means that failure to cover students with medical support is likely to result in  

a significant increase in their dissatisfaction, which may result in rejecting a given shipowner 

as a potential employer, which constitutes an undesirable situation for a crewing company. 

Hence, shipowner companies should consider providing health insurance for seafarers not only 

aboard the ship, but also outside the contract - while they stay at home. However, for seafarers 

with experience this is an attractive requirement. This means that health insurance outside the 

contract would increase their satisfaction with the job offer. But seafarers are aware that such 

insurance is not common, hence its absence does not affect their dissatisfaction and rejection 

of the offer. The requirements considered by seafarers as mandatory include access to mobile 

phone network and the Internet (no.24), variety and palatability of meals (no.25), timeliness of 

crew substitutions (as per the contract) (no.18), effective cooperation with the shipowner's 

office (no.35), travel costs to and from the ship paid by the company (no.13) and the level of 

ship’s protection (no.27). 

Another category of requirements indicating significant differences includes  

one-dimensional requirements (yellow), i.e. those that are expected by respondents,  

and the relationship between the level of their fulfilment and satisfaction is directly 

proportional. The one-dimensional requirements, the fulfilment of which will have the greatest 

influence on the level of student satisfaction, include the requirements related to the amount of 

remuneration compared to the competition (no.6), positive reviews among friends and on the 

Internet (no.32), efficiency of the ship's equipment (no.29), effective cooperation with the 

shipowner's office (no.35), timeliness of crew substitutions (as per the contract - no.18),  

and the level of ship’s security (effective protection against sea piracy in dangerous areas - 

no.27). The greater the level of fulfilment of these requirements, the greater the student's 

satisfaction, and vice versa. When seeking future employment on a ship, students will pay the 

most attention to having their requirements in this particular area fulfilled. Therefore, these 

requirements should be included in the job offer and continuously developed by the shipowner, 

and the level of their fulfilment should be no lower than that of other shipowners. However,  

the fulfilment of these requirements has a significant impact on the choice of a given shipowner 

as a potential employer mainly for students, since for seafarers these requirements are 
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mandatory (their fulfilment is taken for granted by seafarers), and therefore their fulfilment 

does not increase the seafarers’ satisfaction. A one-dimensional requirement for students and 

seafarers includes the shipowner positive reviews among friends and on the Internet (no.32). 

Thus, it can be concluded that when looking for employment opportunities, seafaring personnel 

take into account the opinion of people who already have some experience of working with  

a particular shipowner company. Social media is becoming an increasingly popular place to 

share employer information. For example, sharing information about the shipowner's successes 

and developments on social media can influence the attractiveness of a job offer for both current 

and future employees. 

In contrast, the reverse requirement (purple), i.e. undesirable for both respondent groups, 

refers to payroll taxes paid by the shipowner (no.9). This means that unfavourable tax 

conditions can negatively affect the employer's evaluation or result in rejecting the job offer. 

Therefore, shipowners should provide optimal conditions for taxed payroll. 

Another group consists of requirements in the indifferent (blue) category, which are 

similarly perceived by both respondent groups. This category (in both respondent groups) 

includes the age of the ship (no.23), frequency of port calls (no.22), briefings for officers at the 

shipowner's office (no.31) and the possibility to collect advance payments (no.14). Meeting 

these requirements will not affect the employees’ satisfaction. These features are not relevant 

in the context of employment on a ship, and therefore do not affect the choice of a given 

shipowner as a potential employer. However, a difference was observed in the requirement 

related to the number of shipowner’s vessels (no.3). For students, this feature is indifferent and 
not important, but seafarers find it attractive. They are aware that with a greater number of ships 

comes a greater number of potential employment opportunities with a given shipowner,  

such as potential promotion. Therefore, it makes the job offer more attractive, and as a result, 

increases job satisfaction. The situation is similar with regard to the requirement as for the form 

of employment (through an agency or directly through the shipowner's office - no.1).  

For students, this feature is indifferent, but seafarers notice the benefits resulting from being 

employed directly by the shipowner. Whereas for seafarers the origin of the crew is  

an indifferent feature, while students perceive it as questionable (pink). This means that it is 

difficult to say unequivocally whether the fact that crew members come from one or different 

countries affects the level of students’ satisfaction - this may vary depending on the specific 

situation on board. This may result from the fact that students do not yet have experience of 

working with people of different nationalities, so they are not yet in a position to assess whether 

it is really important to them. Therefore, it is difficult to indicate what actions the shipowner 

should take in this regard. Currently, most ships are operated by international crews,  

so it is probably sufficient to inform a prospective employee whether the crew the candidate 

will be working with is international or exclusively from the candidate’s country. However,  
for seafarers, presumably focused on their duties, the origin of other crew members is irrelevant. 

For them, on the other hand, the type of contract is a questionable feature. More important are 

the details of employment, i.e. the terms of contract. 
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One of the aspects analysed included the differences in assigning the requirements to 

different categories with onboard experience for students and seafarers. Whereas the second 

important aspect involved analysing the differences in the values of satisfaction and 

dissatisfaction indices in order to determine whether fulfilling or not fulfilling a given 

requirement would have a greater impact on the students’ or seafarers’ satisfaction and 
dissatisfaction (Figure 4 and Figure 5). 

 

Figure 4. Differences in satisfaction rates between students and seafarers in relation to work on board 

requirements. 

Source: own elaboration. 
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Figure 5. Differences in dissatisfaction rates between students and seafarers in relation to work on board 

requirements. 

Source: own elaboration. 

To take appropriate actions to address the labour shortage crisis on the ships, the shipowner 

needs to identify its target group (people under recruitment) and customize its employment 

offer to meet its requirements. Depending on whether the shipowner plans to hire workers with 

no work experience, or to retain or hire seafarers already experienced in work on board,  

the shipowner should take different actions. The choice of a given shipowner will be influenced 

by meeting first the students’ and seafarers’ requirements that are mandatory for them and those 
whose fulfilment has the highest impact on their satisfaction.  

As indicated, the assignment of requirements to different categories varies, depending on 

the respondents' experience on board. The fulfilment or non-fulfilment of individual 

requirements affects the satisfaction or dissatisfaction of the two respondent groups to varying 

degrees. The application of the Pareto method made it possible to group the requirements as for 

work on a ship by differences in the volume of students’ and seafarers’ satisfaction (Figure 6) 

and dissatisfaction (Figure 7) rates. The yellow colour indicates those requirements that 

changed a category depending on the respondents' experience of work on board. 
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Figure 6. Difference in satisfaction index values. 

Source: own elaboration. 

 

Figure 7. Difference in dissatisfaction index values. 

Source: own elaboration. 

The first group includes the requirements that shipowners should primarily take into account 

when adjusting the job offer and differentiating the terms and conditions of employment for  

a group of potential employees, since for these requirements the greatest differences were 

observed, in terms of satisfaction and dissatisfaction rates calculated for students and seafarers. 

By analysing the data presented in the figures, it can be seen that a significant part of the 

requirements in group one changed category, depending on their experience of working on  

a ship. In order to customize the job offer to a selected group, it is necessary to differentiate it, 

taking into account those requirements that have the highest impact on the group’s satisfaction, 

while avoiding those that have the highest impact on the decrease in their satisfaction.  

Groups two and three, on the other hand, combine requirements that are less differentiated 

in terms of the values of satisfaction indices and the satisfaction calculated for students and 

seafarers. This does not mean that these requirements are less important - however, since their 
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fulfilment affects the satisfaction of both students and seafarers to a similar degree,  

these requirements will not be the criteria for differentiating the job offer directed to these two 

groups of employees. In the case when a shipowner seeks employees in both study groups,  

the shipowner should take into account the fulfilment of those requirements that are equally 

important to the employee groups. 

4. Conclusion 

In response to the observed shortage of skilled maritime personnel worldwide, it is essential 

to seek effective solutions to this issue. A key challenge for today's shipowners involves 

managing activities aimed to build maritime human capital, based on identifying the 

requirements of seafarers and young candidates - students at maritime universities,  

i.e. future employees.  

The Kano method is an effective method to categorize the requirements of maritime 

students and seafarers as for work on a ship and identify which of these have the highest 

influence on their job satisfaction. A job offer should be customised as much as possible to the 

requirements of the target group of employees to be targeted by the shipowner. Therefore,  

the shipowner should be aware in which areas the students’ and seafarers’ requirements as for 
work on board coincide, and where there are significant differences. If the recipients of the offer 

are students, it should first and foremost take into account the fulfilment of those requirements 

that will have the highest impact on the level of their satisfaction with the employment 

conditions offered, as this may influence their decision to choose career path at sea and work 

for a given shipowner. In the case of seafarers, the situation presents itself similarly.  

A shipowner, wishing to encourage the existing employees to continue to work with their 

current employer, the shipowner should ensure fulfilling those requirements that are the most 

important to them and most affect their job satisfaction. By targeting students and seafarers at 

the same time, the shipowner should focus on those requirements that have a high impact on 

the satisfaction of both groups and avoid those aspects that have the highest impact on their 

dissatisfaction. 

The survey conducted made it possible to categorize the requirements and identify to what 

extent the fulfilment of these requirements influences job satisfaction in each group depending 

on the category of requirement. It was found that students primarily expect the terms of 

employment to include health insurance both during the contract and while at home. However, 

this is currently a matter dependent on the terms of the contract, and most often health insurance 

is provided only while working on board a ship. Hence, for seafarers who are aware of this,  

this requirement falls into the attractive category. However, given that it is a mandatory 

requirement for students, it is worth considering meeting the requirements in this regard, since 
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on the one hand it may encourage them to choose a particular crewing company,  

and on the other, it will encourage seafarers to extend their cooperation with the shipowner.  

Students also expect the highest possible salary - the higher the salary compared to that 

offered by the competition, the higher their satisfaction. For seafarers, the amount of earnings 

falls into the attractive requirements, which has the highest impact (among other requirements 

in this category) on their job satisfaction. One-dimensional qualities that directly determine 

students' choice of a particular shipowner as a potential employer also include the efficiency of 

ship's equipment, effective cooperation with the shipowner's office, timeliness of crew 

substitutions and effective protection against piracy in dangerous areas of the world.  

For seafarers, on the other hand, most of these are among the mandatory requirements.  

The fulfilment of these requirements no longer affects their satisfaction, while the lack of 

fulfilment significantly affects their dissatisfaction. Consequently, failure to meet these 

requirements is undesirable. Positive feedback about the shipowner company is a requirement 

expected by both groups, students and seafarers. For seafarers, this is the only one-dimensional 

requirement identified. Most of the students’ and seafarers’ identified requirements referred to 
the "attractive" category. Students' satisfaction is most influenced by the fulfilment of their 

expectations in terms of a preferred type of ship, preferred length of contract, possibility to 

negotiate the rate or conditions of the contract, and fast-track path of promotion. Seafarers' 

satisfaction, on the other hand (ignoring the requirements indicated above), will be most 

influenced by meeting their requirements such as: negotiable rate/contract terms, fast-track path 

of promotion, preferred salary currency or apprenticeship benefits and incentive bonuses. 

Payroll taxes paid by the shipowner is a requirement categorized as the reverse, undesirable, 

in both groups. Regarding this requirement, the shipowner should take measures to prevent 

employee dissatisfaction, such as allowing taxes to be paid directly by employees. In contrast, 

as regards the requirements categorized as indifferent or questionable, there is no need to take 

action, as these requirements do not directly affect job satisfaction. 

 A significant number of the requirements as for work on board that have the highest impact 

on students’ and seafarers’ satisfaction relate to issues directly or indirectly related to earnings. 

Hence, financial issues are very important to seafaring personnel, but they are not the only 

important aspect, as confirmed by the results of previous surveys in this matter. Especially 

important to all respondents are opinions about the employer. They trust the opinions and 

comments for example, on the currently popular social media. Developing a company image in 

social media and on portals dedicated to maritime issues, publishing information, e.g. as regards 

favourable working conditions, successes of the company, and at the same time the possibility 

to comment by the community (followers) can be beneficial for shipowners in the context of 

encouraging potential employees to take up a job in a given company.  

From the point of view of seafarers with work experience, the perception of the 

requirements as for work on a ship differs compared to that of students. Identifying the 

differences also confirms the usefulness of the Kano method, which allowed us to identify 
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which requirements change category under the influence of onboard work experience, that is, 

under the influence of time. The results of study can provide valuable guidance for 

counteracting the maritime human resource shortage crisis for both shipowner companies and 

institutions training future seafarers, and thus prevent potential disruptions in the global supply 

chains. 
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Purpose: The aim of this article is to identify the most common fields of study undertaken by 

researchers in scientific papers covering simultaneously the gig economy and sustainable 

development. 

Design/methodology/approach: The research study used a structured literature review 

method. The structured bibliometric query Q1 allowed for the exploration of the Scopus 

database. As a result, 48 scientific studies from the period 2017-2023 were selected for analysis, 

which simultaneously addressed the issues of the gig economy and sustainable development. 

Findings: The analyses carried out showed that the issue of sustainable development is 

addressed in the context of the gig economy. This is a relatively new research area, as shown, 

for example, by the generated database of studies used for the bibliometric analyses conducted. 

The issues of sharing economy and decent work are important areas addressed in the context of 

the gig economy. It was noticed that there was a lack of author keywords covering 'green' issues. 

Research limitations/implications: Research results based on other databases (e.g. Web of 

Science) may lead to different results. It should be noted that the different bibliometric 

databases do not overlap, which is related to the indexing of scientific journals or publications 

in the databases. Nonetheless, a universal query was used in the study, which can be used in the 

various bibliometric databases once it has been adapted to their respective query form.  

In addition, the various databases are constantly being supplemented with new scientific papers, 

which also depends on the publishing process. Hence, the content of the Q1 query can in future 

be used for comparison purposes with the results obtained, or to compare different bibliometric 

databases with each other. 

Originality/value: In the discussion that followed, attention was drawn to the issues of green 

jobs and green self-employment. In the authors' opinion, such research directions, although not 

yet visible in the authors' keywords, will be developed soon in the context of studies covering 

the issues of the gig economy and sustainable development considering the green 

transformation of the economy taking place. This article is addressed to all those who are 

interested in the issues of the gig economy and sustainable development. 

Keywords: gig economy, green jobs, green labor market, green self-employment, sustainable 

development. 

Category of the paper: Literature review. 
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1. Introduction 

The dynamics of changes in the field of socio-economic reality that have been taking place 

in recent years is recognized by numerous researchers in their scientific reflections (e.g. Kozar, 

2019; Kulkova, 2021; Wood et al., 2023; Wright et al., 2017). These changes are the result of, 

among other things, the development of technology and increasing digitization in almost every 

sphere of socio-economic life (e.g. Carby-Hall, Méndez, 2020; Van Rensburg et al., 2019).  

One can observe, for example, the rise of artificial intelligence in many areas of the economy 

(e.g. Bickley et al., 2022; Makridis, Mishra, 2022), or the implementation of blockchain 

technology to improve different logistics processes (Raja Santhi, Muthuswamy, 2022; 

Wodnicka, 2019). The gradual transition of numerous countries to the path of sustainable 

development also has a not insignificant impact on the dynamics of the introduced solutions,  

in the opinion of the authors of this article. As a result, scholarly considerations are increasingly 

paying attention not only to the issue of the changing labor market (Westerveld, 2019), but also 

to the issue of shifting working conditions (Pichault, McKeown, 2019). It can be seen,  

for example, that with the development of technology and increased accessibility to the Internet, 

new models of employment are emerging (Cornelissen, Cholakova, 2021; Murdoch et al., 

2021). Hence, given the issues outlined above, it is important to note that the discussion of the 

future of work is increasingly being addressed by researchers in the literature (e.g. Aroles et al., 

2019; Borzaga et al., 2019; Wood, Lehdonvirta, 2023). Within the scope of this discussion,  

the issue of the gig economy has an important place (e.g. Graham et al., 2017; Mieruch, 

McFarlane, 2023; Shrivastava, Roy, 2020; Stewart, Stanford, 2017). 

The gig economy is characterized by flexible and independent workers (Duggan et al., 2022; 

Kost et al., 2020; Mbali, Anyikwa, 2022), who often perform short-term projects or offer 

services on online platforms. The work provided in the gig economy can generally be divided 

into three key categories, namely on-demand work within apps (e.g. Dukes, 2022; Kaine, 

Josserand, 2019; Mehta, 2023), crowdwork (e.g. Connelly et al., 2021; Di Gangi et al., 2023; 

Shafiei Gol et al., 2019), and work related to operating resources for short-term rental  

(e.g. Huang et al., 2021; Monahan, 2021). It should also be noted that some researchers indicate 

that the development of the gig economy can support the transition to a low-carbon society  

(Liu et al., 2023). Thus, the gig economy, in the opinion of the authors of this article, can support 

the implementation of sustainable development into economic practice. Consequently,  

it can also contribute to the green transformation of the economy. 

In terms of the gig economy, whether it is coupled with sustainable development, there is  

a shift away from classic models of work. We are then specifically talking about the provision 

of work and services or business through online platforms (e.g. Hagiu, Wright, 2019; Kässi, 
Lehdonvirta, 2018; Koutsimpogiorgos et al., 2020), remote work (e.g. Rochadiat et al., 2020; 

Tyutyuryukov, Guseva, 2021) and cloud working (e.g. Ruggieri et al., 2016; Tucker, 2020), 
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collaborative employment (Arriagada et al., 2023), algorithmic work (e.g. Altenried, 2021; 

Bucher et al., 2021; Wood et al., 2019) and work automation (e.g. Jarrahi et al., 2021; Nguyen, 

2018). Given the multiplicity of issues related to work in the gig economy identified above,  

it can be pointed out that the further development of the gig economy challenges traditional 

labor market structures and requires the adaptation of laws and policies to both protect and 

better meet the needs of those working in this area. Hence the perceived calls for the creation 

of a new definition of a self-employed but economically dependent person (e.g. Gospodarek, 

2019; MusiaBa, 2014; Santagata de Castro, 2019), or a worker subordinated to platforms  

(e.g. Kobroń-Gąsiorowska, 2023; [wiątkowski, 2020). 
The aim of the article is to identify the most common research areas undertaken by 

researchers in scientific papers simultaneously covering the gig economy and sustainable 

development. To achieve such a goal, the Scopus database was explored. To enable comparison 

of the obtained research results with other bibliometric studies, a structured literature review 

(SLR) method was adopted. This method, thanks to the use of a query (Q1), makes it possible 

to conduct an identical study in the future for comparative purposes (to identify the changes 

taking place in the research area undertaken). Bibliometric analyses were performed using the 

VOSviewer software (version 1.6.20). In addition to the SLR method, the study also used the 

classical literature review (CLR) method, which also allowed us to deepen the description of 

the results obtained and to conduct a discussion around the future directions of research relating 

to the issue of the gig economy around the issue of sustainable development. 

In this article, four interrelated sections are distinguished. The introduction points out the 

timeliness and complexity of the research issue undertaken. This section of the article also 

outlines the purpose of the research, presents the basic research assumptions along with  

an indication of the base explored and the research methods adopted. The second section was 

directed at exploring the methodology. Here, among other things, the constructed Q1 question 

is presented, and attention is paid to the various research activities. In turn, the penultimate 

section presents the results of the bibliometric analyses undertaken. The section also includes  

a discussion and identifies future directions for gig economy research around the issue of 

sustainable development. The final section summarizes the analyses undertaken. 

2. Research methodology  

The study conducted was divided into three key research stages (stage I - conceptualization 

of the research, stage II - extraction of data from the analyzed database, stage III - analysis of 

the obtained results). At each stage, strictly defined research activities were carried out  

(Figure 1), which, implemented step by step, led to the realization of the set research aim.  
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Figure 1. Research procedure stages and timeline.  

Source: Authors' elaboration. 
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The research conceptualization stage began with a general review of scientific publications 

for gig economy issues. The review was conducted using Google Scholar and two bibliometric 

databases (Scopus and Web of Science databases). Based on the review, a research gap was 

recognized in the form of analyses in the gig economy and sustainable development.  

The research objective was then formulated. At this stage of the research, an appropriate quality 

database and research methods were also selected, which would identify the most common 

research areas undertaken by researchers in scientific papers covering both the gig economy 

and sustainable development. As a result, the Scopus database was selected. 

The main rationale underlying the choice of the Scopus database was the fact that this 

database is considered by the scientific community to be a high-quality source of information 

(Baas et al., 2020). The indicated opinion is due, among other things, to the procedure for 

indexing scientific journals in this database after first meeting strict scientific standards.  

The Scopus database is characterized by international coverage and allows searching for 

information based on defined bibliometric queries. Moreover, it should be noted that the Scopus 

database has already been used for various types of bibliometric research in the area of the gig 

economy (e.g. Batmunkh et al., 2022; Guduru et al., 2023; Silva, Moreira, 2022). Due to the 

choice of SLR as a research method, a Q1 research query was constructed to explore the Scopus 

database (Table 1). 

Table 1. 

Search queries syntax details 

Database Symbol Query syntax 
No. 

results 

Scopus Q1 

TITLE-ABS-KEY ("gig econom*" AND ("sustainable development" OR 

sustainability)) AND PUBYEAR > 2016 AND PUBYEAR < 2024 AND 

(LIMIT-TO (LANGUAGE, "English")) AND (LIMIT-TO (PUBSTAGE, 

"final")) 

50 

Source: Authors' elaboration. 

Based on the Q1 query, the second stage of the research involved the extraction of extracted 

data from the Scopus database. For this purpose, the titles, abstracts, and keywords of scientific 

papers available in the Scopus database were searched. Since the third stage of the research will 

involve bibliometric analysis considering the author's keywords using the VOSviewer software, 

it was assumed that only scientific papers written in English would be selected. Considering 

good practice in this type of analysis, the year in which the analysis is carried out was not 

included, so 2024 was omitted from the query. The query to the Scopus database initially 

selected 50 different scientific papers for further analysis (Table 2). At the next step of the 

analysis, those publications that did not have an assigned author were removed from the 

selected publications. This process contributed to the extraction of the final database of  

48 scientific publications for further analysis related to the set research goal (date of extraction 

of the database 18.01.2024). 
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Table 2. 

Scientific papers identified for research in Q1 query by source type and year of publication 

Type of scientific paper source 
Head in uppercase letters 

2017 2018 2019 2020 2021 2022 2023 Total 

Article 2 0 3 4 7 7 5 28 

Conference paper 0 2 0 1 1 2 2 8 

Book chapter 0 0 0 0 2 4 1 7 

Book 0 0 1 0 2 2 0 5 

Conference review 0 0 0 1 0 1 0 2 

Total 2 2 4 6 12 16 8 50 

Source: Authors' elaboration based on the Scopus database. 

The final stage of the research presented in Figure 1 was based on the CLR method and 

bibliometric analysis using the VOSviewer software. Based on the review of the selected 

scientific studies, the obtained results of the undertaken considerations in the field of gig 

economy issues raised in the field of sustainability issues were presented, the discussion was 

carried out and conclusions were made. 

3. Results and discussion 

In terms of the 48 scientific publications analyzed, 221 author keywords were found to be 

assigned. The indicated set of authorial keywords was subjected to a standardization procedure, 

which aimed to standardize them in terms of the form of writing (e.g., due to differences in the 

linguistic notation of the same words - American English, British English, the use of singular 

or plural for a given word, or the use of various types of authorship abbreviations). The result 

was the substitution of three keywords (gig-economy for gig economy, smart cities for smart 

city, and 'gig' economy for gig economy), which also contributed to the final selection of  

218 unique original author keywords for analysis. The minimum number of co-occurrences of 

a keyword accepted for research was two. Of the selected unique author keywords participating 

in the analyses, 17 met the indicated research threshold. In terms of such a score, two author 

keywords relating to the name of the country (Malaysia) and the research method used 

(bibliometric analysis) were excluded from further analysis. Hence, in the next stage of the 

research, based on the remaining 15 author keywords in a VOSviewer software, a visualization 

of their network of links was generated (Figure 2). The result was a bibliometric map of links 

consisting of four clusters representing the most frequently cited issues related to the gig 

economy based on original author keywords. The resulting visualization shows author 

keywords in the form of nodes. Between the nodes are lines representing the connections 

between each author keywords. The most frequent author keywords in the analyzed articles are 

distinguished on the bibliometric map by the size of the node. 
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Figure 2. Bibliometric map of co-occurrence results of author's keywords based on the generated 

database for bibliometric analysis. 

Source: Author's elaboration in VOSviewer software (version 1.6.20). 

The construction of each of the four clusters is further presented in Table 3, where the color 

of a given cluster and the author keywords included in its scope are shown. The VOSviewer 

software assigned a given author keyword to only one cluster. The order of the listed author 

keywords in Table 3 is due to their alphabetical order. The number of co-occurrences (O) 

indicated in parentheses in Table 3 denotes the number of scientific papers (out of the  

48 analyzed) in which a given word appeared as an author keyword. On the other hand,  

the number of links (L) indicates how many authorial keywords the analyzed keyword links to 

in the generated bibliometric map. 

Table 3. 

Keyword co-occurrence clusters presented in Figure 2 

Cluster Color Keywords 

1 red 
digitalization (O = 3, L = 3); gig economy (O = 31, L = 13); industry 4.0 (O = 2, L = 4); 

industry 5.0 (O = 2, L = 4); smart city (O = 2, L = 2); sustainability (O = 9, L = 5) 

2 green 
decent work (O = 2, L = 4); gig work (O = 2, L = 2); informal economy (O = 2, L = 4); 

sustainable development (O = 3, L = 6) 

3 blue 
gig workers (O = 2, L = 2); platform economy (O = 3, L = 4);  

sharing economy (O = 8, L = 7) 

4 yellow collaborative consumption (O = 3, L = 5); platforms (O = 2, L = 3) 

O - number of co-occurrences, L - number of links. 

Source: Authors9 elaboration in VOSviewer software (version 1.6.20). 

The information presented in Table 3 indicates a variety of issues that have been raised by 

researchers in at least two different scientific papers, both of which referred to the gig economy 

and sustainable development. It is important to note that the issue of the role and importance of 

digitization for the gig economy is raised here in different contexts. For example, it should be 

emphasized here that the relationship between digitization, the gig economy and low-carbon 

development is discussed (Liu et al., 2023). Also noticeable are references to the issues of 
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industry 4.0 and industry 5.0 (Rahman et al., 2020). Although Rahman et al. (2019) highlights 

the changes taking place in business organizations in terms of moving away from the traditional 

reliance entirely on full-time employees. These changes can be observed in business 

organizations moving toward the gig economy and industry 5.0 (Rahman et al., 2019).  

The issue of the gig economy in the context of sustainability is also discussed when researchers 

explore the smart city issue (Bates et al., 2018; Khamis, 2021). 

According to the authors of this article, a very important observed research area is the issue 

of decent work. In this area, scientific inquiries aimed at analyzing the potential of the gig 

economy for the creation of decent work are discernible (Cieslik et al., 2022), or the issue of 

decent working conditions for non-standard workers is raised (Loganathan, 2022). It should be 

emphasized at this point that one of the extremely important elements determining decent work 

and raised by researchers is the issue of decent working time (Rodrigues et al., 2021). 

In addition to the issue of decent work, the literature also recognizes other issues related to 

gig workers. One of the issues raised is the lack of adequate legal protection for those who take 

up employment in this way. Hence, a kind of challenge in view of the development of the gig 

economy is the need to ensure the protection of gig workers' rights in the long term (Ahsan, 

2020). This is very important, as many unethical practices are observed in the gig labor field 

(Kapoor, Agarwal, 2022). As the authors of this article recognize, unethical practices in the gig 

economy area are due, among other things, to the fact that this area of the economy is growing 

rapidly, while quite often there is a lack of adequate legal regulations to protect gig workers. 

Also observed are references to the gig economy when discussing issues of collaborative 

consumption (Klarin, Suseno, 2021; Kozlenkova et al., 2021; Qureshi et al., 2021) and the 

sharing economy (Ahsan, 2020; Davies et al., 2017; Hart, Pomponi, 2021). The indicated issues 

are sometimes discussed simultaneously in the same scientific studies (Aditi, Bharti, 2021). 

According to the authors of the article, in the coming years, due to the growth of interest from 

researchers in the issues of the gig economy and the sharing economy, more studies combining 

the indicated research areas should be expected. In addition, considering the issue of sustainable 

development, discussions of issues related to various green research threads may also appear in 

such analyses in the future. Within the scope of the analyses carried out, a bibliometric map 

was also generated to indicate the changes occurring in the scope of the discussed issues over 

time (Figure 3). 
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Figure 3. Overlay Visualization of co-occurrence results of author's keywords based on the generated 

database for bibliometric analysis. 

Source: Author's elaboration in VOSviewer software (version 1.6.20). 

The analyses carried out, illustrated in Figure 3, indicate the change over time of areas of 

interest on the part of researchers associated with the issue of the gig economy (the brighter the 

color, the more current the issue is in scientific inquiry). Nevertheless, at the same time it should 

be emphasized that the analyzed area is a new research thread that is still developing. The range 

of issues currently being addressed includes, among others, the already mentioned and 

discussed issues such as gig workers, gig work, or decent work. Nevertheless, these areas,  

in the opinion of the authors of this article in the context of sustainable development,  

and especially in the context of the issue of the economy undergoing a green transformation, 

still represent an unexplored research gap. There is a lack of research on the impact of gig 

economy development on the creation of green jobs, or on the development of green self-

employment. It should be noted here that issues related to green jobs (Kavuş et al., 2023; Kozar, 
Sulich, 2023a; Tănasie et al., 2022) and green self-employment (Kozar, 2023; Kozar, Sulich, 

2023b) are already a field of scientific consideration in various areas of the economy.  

So, a fundamental field of future scientific consideration addressed in scientific studies should 

be whether the development of the gig economy is conducive to the development of a green 

labor market. In addition, one of the future areas should be an attempt to define when and if gig 

workers can be called green gig workers at all. Perhaps in time, a model of the green gig 

economy, along with its key features, will be equally identified by researchers of the subject. 
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4. Summary 

The analyses presented here showed the diversity of issues raised around the gig economy 

in scientific studies, where at the same time the issue of sustainable development is raised, 

which poses a significant challenge for researchers of the subject. It should be noted that the 

gig economy, along with the development of technology and increasing digitalization,  

is constantly evolving. Hence, it is necessary to see the need to develop appropriate mechanisms 

in individual countries, aimed at monitoring the development of the gig economy and emerging 

new solutions in this area, to be able to make appropriate legal changes, so that those who 

provide services in this way remain under adequate legal protection. Thus, the emergence of 

work based on online platforms, as part of the broader phenomenon known as the gig economy, 

poses a serious challenge to labor law regulations in individual countries, calling into question 

their validity. This aspect will increasingly be highlighted when discussing various issues 

related to gig economy labor issues (e.g., the issue of decent work), and especially when 

comparing good practices across countries. 

In the analyses undertaken, it was not observed that the authors of the various scientific 

papers emphasized green research areas through keywords. Nevertheless, the development in 

this direction of the issue of the gig economy in the context of sustainable development in the 

opinion of the authors of this article is inevitable. Hence, given the specifics of the gig economy, 

it would be appropriate to start a discussion in the literature of who is a green self-employed 

but economically dependent person, or what characteristics a green worker subordinated to 

platforms should have. Research directed in such a direction would certainly allow for a much 

better indication of the role and importance of the gig economy in a sustainable development-

oriented economy and would at the same time contribute to the development of research around 

the concept of a green labor market. 
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1. Introduction  

One of the key issues in scientific research is uncovering causal effects between the 

analyzed phenomena (Angrist, Piszke, 2009). This issue is particularly important in public 

policy research. Causal inference supports the evaluation of implemented policies or 

interventions, like the effects of an aid program or changes in tax law, as well as helps predict 

the consequences of changing regulations and facilitates policymakers in future decisions.  

  

                                                 
1 Data provided by Ookla® based on John Paul II University in Biała Podlaska analysis of Speedtest Intelligence® 

data from 2017 to 2020. Ookla® trademarks used under license and reprinted with permission. 
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Identifying the real links between an effect and a cause is quite difficult and connected with 

many methodological problems. In fact, it is difficult to prove that a given effect  

(e.g., a decrease in traffic accidents) is the result of specific interventions, such as changes in 

traffic regulations, rather than the result of other, not included factors. Despite methodological 

difficulties, a disturbing trend can be observed in empirical research, involving the misuse of 

the interpretation of the results obtained in terms of causal relationships, including the excessive 

use of the term "impact" in the titles of research papers (Imai, 2008; Sagan, 2011). It is also 

quite common, especially in survey research, to use the so-called subjective confirmation of 

causality, where the existence of causality (e.g., the effects of implementing an aid program) is 

inferred based on respondents' subjective opinions on the subject, rather than on reliable 

measurements of specific evaluation metrics (Sagan, 2015). 

It is also common practice to draw conclusions on causation based only on the correlation 

observed between variables. Correlation refers to the situation when changes in one variable 

co-occur with changes in another variable, which, however, does not necessarily mean that the 

relationship identified from empirical data is causal. In reality, it may, for example, be the result 

of a third variable not included in the study (called a confounding factor), which affects both 

variables causing the correlation between variables to be a spurious relationship. An additional 

problem in correlation studies is that it is often not possible to determine the direction of the 

relationship (indicate which variable came first e.g.is the cause). In addition, the same variable 

can be both cause and effect, i.e. there can be a feedback loop between two variables that 

interact with each other. For studies involving multiple variables, endogeneity between 

explanatory variables can also add additional complications for researchers (Shadish, Cook, 

Campbell, 2002; Sagan, 2011). 

The most reliable method of identifying causality is a randomized controlled trial (RCT), 

which, by manipulating the factor analyzed and random assignment, eliminates the problem of 

confounding factors and directionality allowing the discovery of causal effects (Coleman, 

2019). In medicine they are a natural way of conducting experiments, and are considered the 

"gold standard", but in the social sciences implementation of RCT is difficult and often even 

impossible. In such cases, quasi-experimental designs are increasingly used, which under 

certain conditions, despite undermining the assumptions of a typical experiment, can be as 

reliable as RCTs (Shadish et al., 2002; Kim, Steiner, 2016). 

The paper aims to present the concept of identifying causal effects by the quasi-

experimental design and to exemplify this method on the basis of the mobile Internet market in 

Poland. Quasi-experiment is a relatively new approach in economic studies, so we believe,  

that our paper can contribute to the spread of this method among Polish researchers. This study 

is a continuation of the author's research on spectrum auctions (Ku\, 2020, 2022) and the 
potential impact of high license fees on the mobile Internet market (Ku\, 2023).  
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In the following part of the paper, the background for quasi-experimental design is 

presented, and two major statistical techniques used in conducting this type of research are 

presented: the difference-in-differences method and the interrupted time series design (in single 

and multiple group versions). Section 4 presents an example of using a quasi-experimental 

project on the basis of the mobile internet market in Poland  

2. Quasi-experimental designs as a tool for causal inference 

The most appropriate and reliable method for discovering causal relationships is 

experiment. Unlike correlation and regression analysis, which can only determine the direction 

and strength of a relationship, experiments can additionally provide insight into how a change 

in one factor leads to changes in another. By manipulating the factor of interest with other 

conditions left unchanged, it is possible to see a potential causal factor and have more 

confidence that what has changed is responsible for the outcome or effect we observed 

(Coleman, 2019; Shadish et al., 2002). 

The basis of causal inference is counterfactual analysis. The counterfactual is something 

that contradicts facts. In an experiment, we observe what happened to individuals after the 

analyzed factor (intervention, policy or program) was worked. The counterfactual state is  

a hypothetical result, that tells what would have happened to the same individuals if they 

simultaneously had not been exposed to it (if the intervention had not occurred). In reality, 

however, this alternative (hypothetical) state is never observed, since the same individuals can’t 
be and not be exposed to the intervention at the same time. Consequently, the main task in 

experimental design is to create reasonable approximations of this physically impossible 

counterfactual scenario and to understand how it differs from the actual state (Shadish et al., 

2002). To do this, it is necessary to identify two groups of participants: an experimental 

(treatment) group consisting of individuals exposed to the factor or intervention, and a control 

group which are not exposed to it. The inclusion of a control group captures what the results 

would have been if the program (policy) had not been implemented (i.e., it identifies the 

alternative scenario). The effect is the difference between what happened when exposure to the 

factor/intervention took place and what would have happened if it had not. This simultaneously 

isolates and tests the effects of one factor and increases confidence that the effect is caused by 

the analysed factor and not something else (Coleman, 2019). 

The most perfect form of experiment is the randomized controlled trial (RCT),  

the development of which is widely credited to Ronald Fisher (Shadish et al., 2002).  

Its characteristic feature is the random assignment to groups (e.g., by flipping a coin), which 

ensures that they are probabilistically similar and increases certainty that observed differences 

in outcomes between the groups at the end of the experiment are the result of the intervention 
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not to differences between groups that already existed at the beginning of the trial (Shadish  

et al., 2002).  

Despite many advantages of randomized experiments, there are situations in which random 

assignment or inclusion of control groups is difficult or even impossible. This is the case,  

for example, with nationwide interventions (involving all individuals), those that have occurred 

in the past or interventions where ethical, political or logistical constraints exclude random 

assignment. In such situations, quasi-experimental designs can be an effective way to learn 

about causal effects (Turner et al., 2021). In these projects, a program or policy is viewed as  

an "intervention" whose effects are studied in terms of achieving its goals measured by  

a predetermined set of metrics. Recent innovations allow researchers to treat quasi-

experimental design similarly to randomized studies and obtain equally reliable results (Wing, 

Simon, Bello-Gomez, 2018; White, Sabarwal, 2014). 

Quasi-experiments, like RCT projects, are designed to test causal hypotheses and share with 

them many technical details, such as the common use of control groups and pre-test 

measurements. A quasi-experimental design, however, by definition lacks random assignment. 

Assignment to conditions (experimental group and control group) is most often determined by 

the researcher or is done by the participant's own choice (White, Sabarwal, 2014; Shadish et al., 

2002). Unlike traditional experiments, in which an intervention is introduced purposely to 

observe its effects, quasi-experimental designs are often conducted retrospectively, i.e. after the 

intervention has been implemented. However, it is always strongly recommended that,  

if possible, evaluation planning should begin before the intervention, since this method requires 

pre-intervention data that is not always available post facto 

 A special case of quasi-experiments are so-called natural experiments, in which a naturally 

occurring incident, unplanned and uncontrolled for research purposes, such as an earthquake or 

an unexpected migrant influx, plays the role of the intervention. This incident is independent of 

the ongoing processes and affects only a portion of the individuals, which is an exogenous 

source of variation in the dependent variable and provides a naturally occurring contrast 

between treatment and control groups (Meyer, 1995). 

The fact that in a quasi-experiment, participants are not randomly assigned may raise 

concerns that individuals in the control group may differ from those in the experimental group 

in several systematic (non-random) ways, other than exposure to the intervention (selection 

bias). In such situations, the observed differences between the two groups in the indicators of 

interest (values of the dependent variable) may be due, in whole or in part, to poor matching 

rather than to the intervention. Thus, when designing a quasi-experimental study, it is necessary 

to identify a comparison group that is as similar as possible to the experimental group in terms 

of baseline (pre-intervention) characteristics and also to use an appropriate methodology that 

corrects for any differences (White, Sabarwal, 2014). This issue will be discussed in the next 

section.  
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3. Statistical techniques used in quasi-experimental designs 

In this section, we will discuss two basic methods of data analysis for measuring causal 

effects in quasi-experimental projects. 

3.1. The Difference-in-Differences method 

One of the most well-known and oldest techniques used to estimate causal relationships 

based on quasi-experiments is the difference-in-difference (DiD) method. This method is 

currently employed in econometrics, but the underlying logic called the controlled before-and-

after study, was applied as early as the 1850s by John Snow to study the causal effects of the 

spread of the cholera epidemic in London (Goldman-Bacon, 2021).  

DiD design is typically used to estimate the effects of interventions or changes in policies 

(e.g., tax policy). The essence of this method is to compare the differences in outcomes 

(measured by a predefined indicator - Y) before and after the intervention between the 

individuals exposed (the experimental group) and those who are not exposed to it (the control 

group).  

The great attractiveness of the DiD method comes from its simplicity, as well as its potential 

to avoid many problems related to endogeneity that often arise when studying causal effects 

(Meyer, 1995). DiD designs can be used in settings where interchangeability between 

experimental and control groups cannot be assumed, making this method a good approach for 

quasi-experimental studies, where randomization at the individual level is not possible for 

various reasons. Due to intuitive methodology, this approach is widely used in research on 

public policy, health care, economics and many others, including for evaluating the 

effectiveness of European Union support programs (Bondonio, 2021). 

One of the most widely cited publications using the difference-in-differences method is 

Card and Krueger's study on the effect of increased minimum wage on employment in fast-food 

restaurants in New Jersey (Card, Krueger, 1994). Using neighbouring Pennsylvania as a natural 

control group (the minimum wage was not changed in that state), they revealed that, contrary 

to classical economic theories, raising the minimum wage did not increase employment.  

These results contributed to the spread of quasi-experimental research using the DiD method in 

economics, leading David Card to receive the A. Nobel Prize in 2021. 

The DiD project provides a stronger estimate of impact than a simple comparison of 

differences in outcomes between the treatment and control groups after the intervention. Simple 

before-and-after outcome comparisons can be affected by temporary trends in the outcome 

variable or other events that occurred between the two periods compared. The difference-in-

differences method removes biases in post-intervention period comparisons between the 

experimental and control groups that may be due to permanent differences between these 

groups (including differences that may have already existed at the beginning of the study),  
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as well as biases from comparisons over time in the test group that may be due to trends caused 

by other causes (Difference-in-Difference Estimation, 2023; White, Sabarwal, 2014). 

The main limitation of the DiD method is the parallel trend assumption, which states that if 

there had been no intervention, the difference between the experimental and the control group 

would have been constant, i.e. it would have remained the same in the post-intervention period 

as in the pre-intervention period. This allows DiD to include unobserved variables that are 

assumed to remain constant over time (White, Sabarwal, 2014). 

Trend parallelism is by nature unobservable in DiD projects. This assumption is intended 

to determine the alternative (counterfactual) scenario, i.e., what would have happened if the 

intervention had not occurred. Although there is no statistical test to verify this assumption,  

in situations where we have observations at multiple time points, it can be helpful to visually 

control the data and examine trends before the intervention to see if exposed and unexposed 

groups followed similar trajectories This step is not always possible, as the DiD method 

compares only two points data: before and after the intervention, and does not require data from 

multiple time points. 

Most often, a linear econometric model is used to estimate the difference in differences.  

To isolate the analyzed effect it controls independent changes within groups over time (effects 

of confounding variables) and between groups (baseline differences). In the standard version 

with two variables, the DiD method corresponds to the following econometric multivariate 

regression model (Sagan, 2011): 

iiiiii ZXZXY   3210                                                (1) 

where: 

Y 3 dependent variable (outcome variable), 

X 3 dummy variable describing the state: (X = 0 3 before intervention, X = 1 3 after 

intervention), 

Z 3 dummy variable representing the group (Z = 0 3 control group, Z = 1 3 experimental 

group). 

 

The ordinary least squares (OLS) method is commonly used to estimate model parameters. 

The estimate of the effect of interest, i.e., those changes that are associated with both groups 

(experimental and control) and state (before and after intervention) is the coefficient β3 standing 

by the interaction XiZi. It determines the difference in slope (difference in differences) between 

the two groups before and after the intervention, i.e. it estimates how much more the dependent 

variable increased (or decreased - depending on the sign of the coefficient) in the experimental 

group compared to the control group. The remaining parameters of the model (1) have the 

following interpretation: the parameter β0 estimates the average value of the dependent variable 

in the control group before the intervention, β1 determines the difference in the outcome before 
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and after the intervention in the control group, and β2 estimates the difference between the 

groups in the pre-intervention period.  

The adoption of the regression method makes it possible to verify the model and assess its 

internal consistency. By including additional explanatory variables, confounding factors can 

also be controlled, making DiD estimation more robust to errors.  

3.2. Interrupted time series design 

The DiD design discussed in the previous section usually refers to a controlled "before-and-

after" study in which the outcome is measured at one baseline (before the intervention) and one 

time point after the intervention, or the average outcomes are compared before and after the 

intervention, but where the variable representing time is not included in the model.  

The counterfactual in this method is estimated from the control group only, and it is assumed 

that both groups' trends are parallel. Although some approaches can be used to increase the 

similarity of the two groups, the assumption of parallel trends in the DiD design is not always 

verifiable, which may raise concerns about the validity of the results obtained. 

An alternative approach to studying causal effects (effects of interventions) is the 

interrupted time series design (ITS), which uses multiple sequential observations before and 

after an intervention and takes time into account. To use this method, data on the outcomes of 

interest (the dependent variable) spread over equally spaced intervals (e.g., months, quarters) 

are required.  

The simplest version of the ITS design (named single group ITS) does not include a control 

group and is based on the following multiple regression model (Linden, Arbor, 2015): 

tttt XtXtY   3210  (2) 

where: 

Yt 3 dependent variable (outcome variable) measured at each equally distributed time point t 

(t = 1, 2, …, N), 
t 3 variable determining the time since the start of the study (t = 1, 2, …, N),  
Xt 3 dummy variable representing the intervention (Xt = 0 before the intervention, Xt = 1 

after the intervention). 

 

The coefficients of the model defined by formula (2) have the following interpretation:  

β0 specifies the initial level of the outcome variable Y, β1 estimates the slope until the 

introduction of the intervention, β2 represents the change in the level of the dependent variable 

observed immediately after the introduction of the intervention (compared to the 

counterfactual) and β3 represents the difference between the slope of the outcome before and 

after the intervention. Evidence of the causal effect of the intervention is provided by the 

significance of the parameters β2 (immediate effect) and β3 (over time effect). 
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The counterfactual scenario in the interrupted time series model without a comparison group 

is estimated by extrapolating the pre-intervention trend, and it is assumed that the trend will 

remain unchanged in the absence of intervention. Since observations are made in the same 

population, differences between groups do not create a problem, and the strict time structure 

makes it possible to control for underlying trends and temporally changing confounders.  

The main threat to interrupted time series designs without a control group is the possibility of 

co-occurring events with the intervention (historical or instrumental effects) (Shadish et al., 

2002). 

If it is possible to compare the results of the intervention group with a control group,  

the internal validity of model (2) is further strengthened due to the ability to control for 

confounding variables. Such an approach is referred to as comparative interrupted time series 

design (CITS) or multiple group ITS design, and is represented by the following econometric 

model (Linden, Arbor, 2015): 

tttttt ZXtZXZtZXtXtY   76543210
 (3) 

Additional elements of this model compared to model (2) are the dummy variable Z 

representing group assignment (Z = 0 for the control group and Z = 1 for the treatment group) 

and the interaction of this variable with the other variables. 

Figure 1 shows a graphical representation of the ITS method, which can help in 

understanding this project. The coefficients of the lower line (β0 to β3) represent the trajectory 

of the control group before and after the intervention, while the coefficients of the upper line 

(β4 to β7) represent the experimental group. Specifically: β4 and β6 represent the difference in 

the level of the dependent variable Y between the test group and the control group before and 

immediately after the intervention, respectively; β5 represents the difference in the slope (trend) 

of the outcome variable between the experimental group and the control group before the 

intervention; and β7 represents the difference between the groups in the slope (trend) of the 

outcome variable after the start of the intervention compared to before the intervention  

(i.e., it determines the effect of the intervention on the outcome`s growth rate). 

In the CITS design, the impact of the program is estimated by testing whether the treatment 

group differs from the baseline trend by a greater amount than the control group during the 

observation period. This design is a stronger one than the DiD because it controls differences 

between experimental and comparison groups concerning their baseline levels and growth.  

In addition, the CITS design has more rigorous data requirements than the DiD design. It needs 

data for at least four equally spaced time points before starting the intervention to estimate the 

baseline trend (Somers et al., 2013). 
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Figure 1. Graphical presentation of ITS. 

Source: (Linden, Arbor, 2015). 

A key assumption of the interrupted time series design with a control group is, as in the DiD 

method, the parallel trends assumption, which in practice means that variables not included in 

the study affect both treatment and control groups similarly. Failure to meet this assumption 

can lead to unwarranted conclusions about the causal effects of intervention. In the case of 

random assignment, similarity between individuals in the two groups is highly probable,  

but in the case of quasi-experimental designs, it cannot be excluded that the observed 

differences are due to prior disparities between groups.  

The main advantage of the CITS design is the ability to test comparability between groups 

with respect to the variables included in the model. Of special importance in the context of the 

parallel trends assumption are the two parameters β4 and β5, which allow us to determine 

whether the experimental and control groups are comparable in both the level and trajectory of 

the outcome in the pre-intervention period. To reduce the risk of bias, researchers can try to 

approximate the randomization process by finding control groups that display similarity with 

the test group in terms of observed variables before the intervention. One approach to finding 

comparable control groups among potential candidates is an iterative process in which each 

control group is compared separately to the experimental group using model (3). Those groups 

for which the β4 and β5 parameters do not display statistical significance can be considered 

credible (Linden, Arbor, 2015).  
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An additional benefit of the CITS method is its robustness to co-occurring events, like other 

potentially competing interventions (historical effects) or changes in outcome measurement 

methodology. If the co-occurring events affect the experimental and comparison groups to the 

same extent, then the CITS methodology allows a reliable estimate of the treatment effect (Kim, 

Steiner, 2016). 

4. Application of quasi-experimental methods in the case of the Polish 

mobile Internet market 

In this section, we will apply three quasi-experimental methods presented in Section 3 to 

evaluate the effects of high spectrum prices on the Polish mobile Internet market. The main role 

in our study will be played by the Polish auction of frequencies necessary for LTE services, 

which ended in October 2015. Spectrum auction was an unusual event in the Polish 

telecommunications market, as this form of spectrum allocation was implemented in Poland for 

the first time. The importance of the event was also reinforced by the fact that, in light of the 

poor quality of fixed-line Internet in Poland, the auction was an opportunity to meet the goals 

of the European Digital Agenda, which was to provide all Europeans with broadband Internet 

access by 2020 (EC, 2010). 

Four major mobile operators (i.e., Orange, P4, T-Mobile and Polkomtel) and two others: 

NetNet and Hubb Investment participated in the auction. It had a turbulent course and lasted  

a very long time compared to other spectrum auctions in the world (the main bidding included 

513 rounds), largely due to significant failures in the auction rules (Ku\, 2020). The lack of 
credibility of bidding and the inability to enforce the bids made by auction participants 

encouraged speculative bidding and translated into the level of prices achieved. The total 

revenue from the auction amounted to more than PLN 9 billion and was one of the highest in 

Europe, which raised concerns about the negative effects of high spectrum prices on the Polish 

mobile market and consumers (Ku\, 2020, 2023). 
Concerns about the results of the Polish LTE auction fit into the discussion about the impact 

of high license fees on the wireless market development, which has been going on for years in 

the academic and industry literature (Ku\, 2023). Two opposing views are presented in this 

discussion. Proponents of standard economic theory believe that license fees are sunk costs,  

so they are irrelevant to the development of the mobile market, in particular, they do not affect 

pricing and investment decisions (Garrison, Noreen, Brewer, 2010; Kwerel, 2000; Buchheit, 

Feltovich, 2011). On the other hand, some researchers and industry representatives point out 

some weaknesses in the sunk cost argument concerning mobile markets, claiming that high 

amounts paid by operators can slow down network development and hurt consumers (Bauer 

2003; GSMA, 2019, ITU, 2019). 
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Due to the discrepancy in positions on this issue, many empirical studies are being 

conducted on the real-world links between license fees and the outcome of mobile markets. 

Much of this research employs standard correlation and regression analysis, which, as noted in 

Section 1, can lead to invalid conclusions about causal relationships. Given that we will use the 

new quasi-experimental approach to investigate the causal effects of interest. The Polish LTE 

auction will be treated as a natural experiment to examine whether high license prices have had 

a negative impact on the quality of mobile services in Poland. As a measure of service quality, 

we have adopted the download speed rate, which will play the role of the dependent variable in 

our quasi-experiment. In addition, to capture the causal effects, the Polish outcomes were 

compared with the results in other countries (with a global trend), which will constitute a kind 

of control group. Significant changes in Poland's position compared to other countries after the 

spectrum auction will support the thesis that high spectrum prices harmed the mobile market in 

Poland.  

Data on download speed comes from two international diagnostic companies: Akamai and 

Ookla. These were quarterly data covering the period of 2013-2020 i.e. the period before and 

after the auction. The research period is relatively short, which is a weakness of the study but 

is nevertheless determined by the nature of the topic undertaken, particularly by rapidly 

changing technologies. The lower limit of the timeframe is due to the availability of data, while 

the upper limit is due to the fact that since 2020 mobile services in many countries have already 

been provided in 5G technology based on other, dedicated to this technology frequency bands. 

In Poland, this band was not allocated until 2023, i.e. much later than in other countries, which 

could be one of the important reasons for the discrepancy in the quality of mobile services in 

Poland and around the world, and could wrongly suggest that the decreasing quality of mobile 

services in Poland compared to other countries is due to the high prices of 4G spectrum. 

Table 1 presents the estimation results of the multivariate regression models corresponding 

to the three statistical techniques presented in Section 3, i.e. DiD (column 2), single ITS 

(column 3) and the ITS with a control group (column 4). In brackets are p-values for the 

Student's T-test verifying the significance of the relevant explanatory variable. Estimation was 

done by the OLS method using the Statistica software, adopting a significance level of 0.05. 

Table 1. 

The results of the estimation of multiple regression DiD and ITS models 

Variable (effect) 
Method 

DiD single ITS ITS with a control group 

t --- 
0.36 

(0.04) 

0.36 

(0.147) 

X 
18.29 

(p<0.01) 

0.841 

(0.46) 

0.27 

(0.87) 

Z 
0.26 

(0.94) 
--- 

0.21 

(0.91) 

t*X --- 
1.13 

(p<0.01) 

1.15 

(p<0.01) 
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Cont. table 1. 

X*Z 
1.15 

(0.79) 
--- 

1.15 

(0.61) 

t*Z --- --- 
0.02 

(0.97) 

t*X*Z --- --- 
-0.03 

(0.93) 

Intercept 
4.03 

(0.11) 

2.09 

(0.04) 

1.98 

(0.15) 

 

R2=0.57 

F=25.68 

P<0.01 

R2=0.98 

F=760.21 

P<0.01 

R2=0.98 

F=336.53 

P<0.01 

Note. Statistically significant results are in bold. 

Source: own elaboration.  

The results of the F-tests confirm the overall significance of the models (p-value in all cases 

meets the condition of p < 0.01) and the coefficients of determination (R-squared) confirm their 

good fit to the data. The independent variables in our models explain from 57% (DiD) to 98% 

of the variation in the dependent variable (ITS with the control group). Based on the DiD model 

we can conclude, that before the intervention the global average download speed was  

4.03 Mb/sec while in Poland it was 0.26 Mb/sec higher. However, the results of the  

T-test indicate that these results were not statistically significant (p > 0.05 in both cases).  

The coefficient corresponding to the interaction term X*Z is also no significant (p = 0.79), 

indicating that there is no significant impact of high auction prices on the quality of the Internet 

in Poland. The significance of the parameter on the variable X denoting the intervention allows 

us to conclude that global Internet quality after the auction was significantly higher than before 

it (by 18.29 Mb/sec on average, p < 0.01), which is in line with the general trend showed,  

that the quality of the Internet is constantly improving due to the development of technology.  

Applying the ITS design, in turn, it was estimated that at the beginning of the study period, 

the download speed in Poland was 2.09 Mb/sec (a statistically significant outcome, p = 0.04) 

and in the pre-intervention period it increased every quarter by an average of 0.36 Mb/sec.  

The model did not confirm a significant change in Internet quality in Poland immediately after 

the intervention (the estimated increase of 0.84 Mb/sec was not statistically significant,  

p = 0.46). However, the significance of the parameter at interaction t*X (p < 0.01) indicates 

that the speed of Internet in Poland increased faster after the auction than before, confirming 

the causal effect of the intervention over time. It should be noted, however, that this model does 

not take into account a control group, i.e. it does not take into account changes in Internet quality 

worldwide. Thus, based on such a model, we cannot determine whether the changes in Internet 

quality in Poland after the auction were the result of the intervention, or whether they were due 

to global trends, according to which Internet quality around the world is continuously 

improving. Before drawing definitive conclusions, therefore, it is necessary to analyze the CITS 

model, which compares the results in Poland with a comparable control group, and see whether 

the Polish results differ from the baseline trend more than the results in the control group. 
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The results of the estimation of the ITS model with the control group, presented in Table 1 

(column 3), do not confirm the impact of 4G auction outcomes on Internet quality in Poland. 

The only statistically significant parameter turned out to be the parameter standing at the 

interaction t*X. However, this parameter refers to the control group (see, Section 3.2) and 

indicates that the increase in download speeds in the control group after the intervention was 

higher than before it. There were no significant differences between the results in Poland and 

the world immediately after the auction (β6 = 1.15, p = 0.61) and after the intervention  

(β7 = -0.03, p = 0.93). The rate of increase in download speed in Poland was slightly lower 

compared to global changes (β7 = 0.03), but the difference was not statistically significant  

(p = 0.93).  

Noteworthy is also the fact that the implemented control group was comparable to the 

experimental group at baseline (β4 = 0.21, p = 0.91) as well as in trend (β5 = 0.02, p = 0.97).  

It indicates that the parallel trends assumption was met and the control group defined in the 

study was reliable (Linden, Arbor, 2015). 

5. Summary 

The concept of using quasi-experimental design to study causal effects was discussed in 

this article. Particular attention was paid to two statistical techniques that serve this purpose: 

the difference-in-differences and interrupted time series methods. 

The paper also presents an application case study of a quasi-experimental design to 

investigate the potential impact of high license fees on the quality of mobile services in Poland, 

contributing to the broad discussion on the relationship between spectrum cost and wireless 

market development, that has been going on for years in the scientific and industry 

communities. Given the lack of a consistent position on this issue, analyzing specific markets, 

especially markets that have faced high license fees, can be a valuable contribution to the 

discussion of the sunk cost argument in relation to mobile markets. 

The use of a quasi-experimental method made it possible to conclude about the causal 

effects of the Polish 4G auction. For this purpose, econometric multivariate regression models 

were estimated, in which the dependent variable was a variable representing the quality of 

mobile Internet in Poland. Our research did not confirm the thesis that high license costs 

affected the quality of the Internet in Poland. Although the estimation results of the ITS model 

without the control group indicated a significantly higher quality of the Polish Internet after the 

auction, taking into account global trends, it turned out that the observed changes were not 

significantly different from those registered in the control group, and finally cannot be 

considered an effect of the auction outcome. Our findings are consistent with the sunk cost 

argument in relation to mobile markets, which may provide an argument in the discussion 
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between policymakers and the industry community. They also make room for further in-depth 

research, including, for example, the potential impact of spectrum prices on the financial 

situation of service providers and the level of investment in the network.  
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Purpose: The aim is to indicate how strengthening customer relationships affects the 

development potential of enterprises. 

Design/methodology/approach: The reasoning is based on the results of a study on a group of 

184 service enterprises employing more than 10 employees. The research was carried out in 

2022. The research tool was an original survey questionnaire, which was assessed for reliability. 

After formal evaluation, the collected data were subjected to statistical analysis, including the 

use of descriptive statistics and non-parametric statistics. 

Findings: Research has shown that most of the activities of service enterprises in the area of 

strengthening relationships with customers have a positive impact on the development potential 

of enterprises, including enterprise revenues, market share, the level of employment and 

investments in the company, and the level of use of new technologies and information solutions.  

Research limitations/implications: The research conducted has its limitations in the form of 

a small research group from the Silesian Voivodeship. In the future, it is planned to expand the 

research on a representative group, which will enable a broader exploration of the problem and 

the identification of the determinants of the competitiveness of service enterprises in the era of 

a difficult business environment. 

Practical implications: The results of the study on a group of service enterprises allow 

management practitioners to indicate which activities in the area of strengthening customer 

relationships positively determine the enterprise's potential, which determines its market 

competitiveness. 

Originality/value: The novelty of the study is the analysis of the impact of activities in the area 

of strengthening customer relationships on the company's results, called development potential, 

which determines the market competitiveness of service enterprises. The research results can 

be a guide in managing customer relations in service enterprises.  
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1. Introduction 

The operating conditions of the organization currently require it to be flexible. A flexible 

organization is one in which both the organizational culture and the structure itself enable 

adaptation to environmental conditions. However, this adaptation must be rapid, responding to 

customer needs and competitive requirements (Brilman, 2002, p. 391). These are not easy 

conditions for the operation of enterprises; they can even be called extreme. A flexible approach 

to market behavior results from both external and internal conditions (Pakulska, 2020,  

pp. 9-10). In a competitive environment, both groups of conditions determine organizational 

behavior. Therefore, organizational behavior fits into organizational flexibility and its 

definition to various extents. The need for organizational activities aimed at adapting to ongoing 

market and organizational changes requires flexibility to varying degrees (Reeves, Deimler, 

2011). In the case of service enterprises, organizational activities are indicated to strengthen 

enterprise-customer relations, which serve to constantly verify and adapt functionalities.  

These are necessary capabilities in the case of this group of enterprises, which are strategic in 

nature and generally include the organization's capabilities in the area of dynamic relationships 

to respond to ongoing changes. These capabilities constitute the essence of organizational 

flexibility. The basis for building relationships with the client is, among others: the ability to 

establish contact, which is the starting point of long-term cooperation, a partnership approach, 

respect, openness, active listening and, above all, the ability to discover the client's needs and 

respond to them. 

The aim is to indicate how strengthening customer relationships affects the development 

potential of enterprises. The conclusions are based on the results of own research on a group of 

service enterprises operating in the Silesian Voivodeship. The analysis process used descriptive 

statistics and non-parametric statistics appropriate to the purpose of the study.  

2. Strengthening customer relationships - creating relationship capital 

The concept of organizational flexibility is very often used to describe an enterprise's 

response to changing environmental conditions. Due to the fact that the environment is highly 

or even extremely turbulent, the adaptive activities of enterprises focus on various aspects of 

activity (Suder, Okręglicka, 2023). In the case of service enterprises, activities that strengthen 

enterprise-customer relations turn out to be important. The origins of customer relationship 

management therefore come from changes taking place on the market as well as changes in the 

conditions of cooperation with customers. These include, among others: a significant increase 

in market competition, an increase in the role of information, including access to information, 



Strengthening customer relationships… 

 

an increase in the risk of running a business, an increase in production flexibility, an increase 

in the number of distribution channels, an increase in the turnover of sales department 

employees, a decrease in the effectiveness of promotion, a decrease in customer loyalty,  

an increase in the costs of acquiring new customers and an increase in customer requirements 

(Wolak-Tuzimek, 2023). 

A review of international literature does not allow us to clearly define the concept of 

"relationships". Initially, the organization's relational capital was identified only with the area 

of customer relations (de Castro et al., 2004). Currently, this concept is perceived much more 

broadly and includes relationships with all enterprise stakeholders, i.e. the organization's 

relationships with external partners and within the organization (Cucculelli, Peruzzi, Zazzaro, 

2019). Therefore, relational capital can be defined as all the connections between an enterprise 

and its stakeholders which are based on mutual influence, trust and interdependence. Activities 

that strengthen the relationship lead to an increase in commitment, a reduction (or reduction) 

of uncertainty and risk, and an increase in trust (Daspit, 2014; Danielak, 2012, pp. 356-369). 

The skills of building and strengthening relationships combined with professional knowledge, 

professional experience and flexible action create relational competences (Ecclestone, Hayes, 

2009). Competencies, as defined by Niewiadomski (2009), include knowledge, skills, 

personality traits, experience, as well as behaviors and attitudes aimed at effective and efficient 

organizational activities in a constantly changing, turbulent environment and various 

professional situations of organizational participants. Creating relational capital is an inherent 

feature of every organization that is an open system and therefore exchanges resources with the 

environment. It turns out that nowadays, the advantage is gained by the company that configures 

relationships with partners so that they are stronger than those of competing organizations 

(StaDczyk-Hugiet, 2012). Appropriate relationship management leads to the development of 

appropriate relational capital. It involves, among others, balancing activities but also the 

integration of some activities, because it should be remembered that the goals of individual 

partners or stakeholders of the company are different (Freeman, Mc Vea, 2001; Roba, Maric, 

2023, pp. 469-487). 

Focusing on external relationships, i.e. relationships with customers, it can be concluded 

that they are most often perceived through the prism of, among others, how to formalize 

cooperation. Therefore, the effect in the form of the result of the activity or the method of 

management influencing the content of the relationship, the number of customers, the level of 

their satisfaction and trust in the organization, as well as the power relationship in the 

cooperation process (Wasiluk, 2020, p. 26). Creating or strengthening relationships with 

customers of an enterprise, not only a service one, requires skilful planning, organizing, 

motivating and controlling, as well as developing a strategy for customer activities (Chang, 

Huang, 2016). Competences and abilities necessary to shape relationships play a particular 

importance in this process. These competencies, called relational competencies, are based on 

the use of knowledge and skills related to sharing knowledge, but also on the competencies, 
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abilities and attitudes of organization members that determine the building of relationships. 

Professional knowledge, professional experience and readiness to act flexibly are necessary. 

Creating and strengthening the resources of relational capital comes down, first of all,  

to creating conditions that enable the initiation, shaping, development and consolidation of 

relationships between members of a given organization and between the organization and 

external stakeholders, in this case customers (Gach, 2009, p. 179).  

The process of creating customer relationships is systematized, i.e., it takes place in specific 

stages. The stages include the stage of attracting the customer with an attractive offer or service, 

the initial stage, the stage of development, and the stage of decay and termination of the 

relationship. Individual stages in strengthening relationships moderate the creation, 

formalization activities, development strategy, building trust, evaluation, and continuous 

improvement of relationships (Chomiak-Orsa, 2013, p. 162; Ioannou, Zolkiewski, 2019).  

There is no doubt that the way an enterprise initiates, maintains, develops and finalizes 

relationships affects its management. It is also worth noting that employees also influence the 

efficiency of activities related to building and strengthening relationships with customers.  

The personality traits of employees directly related to customer service have a strong impact on 

relationships, including their competences in the field of service, but also professional 

motivation and commitment to the organization's activities (Robak, 2013). The emotional 

relationship between the client and the company becomes a purposeful pursuit of common 

values and norms, willingness to cooperate, joint commitment and support of the parties in the 

implementation of tasks. Trust is identified with intangible capital, which has a significant 

impact on creating organizational value and developing a competitive advantage. Customer 

loyalty results from experience, belief in honesty and the certainty that relationships are ethical 

and built on appropriate values (Nowotarska-Romaniak, 2020). Orientation on long-term 

relationships or strengthening relationships based on trust favors the company's achievement of 

good business results and is often a determinant of the organization's survival (Aęgowski, 2017). 
In turn, the literature indicates that the main goal of customer relationship management (CRM), 

treated as a set of organizational activities, is to increase its value by increasing sales and its 

profitability over time (DeszczyDski, DeszczyDski, 2004; Nilashi et al., 2023). Therefore, 
involvement in relationships with partners, including customers, is often considered the most 

sustainable advantage due to the resulting barriers to competition (Roba, Maric, 2023,  

pp. 469-487). 
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3. Methods 

The aim is to indicate how strengthening customer relationships affects the development 

potential of enterprises. The study was conducted on a group of service enterprises operating in 

the Silesian Voivodeship. The study was carried out in several stages. First of all, a review of 

the literature was carried out, which allowed for the formulation of research questions.  

Then, pilot research was carried out using the author's survey questionnaire. Ultimately,  

the actual research was conducted in 2022. After rejecting incomplete questionnaires,  

184 economic entities ultimately participated in the study. The research tool was composed of 

data characterizing the entities being studied and appropriate questions that allowed for 

collecting the necessary data to answer the research questions. The original research tool,  

which allowed for the collection of quantitative data, used a 5-point Likert scale, which is the 

most frequently used in social research (Babbie, 2004, pp. 191-192). The results obtained from 

the Likert scale are aggregated and analyzed for individual respondents in a managerial 

approach (Sheng, Zhou, Li, 2011). 

The survey questionnaire was subjected to reliability testing (Hair et al., 2020). Its reliability 

was tested using Crombach's alpha index (Taber 2018), the value of which was above 0.75 for 

the distinguished variables. Therefore, it can be assumed that this level is at least satisfactory, 

the research scales constructed in the questionnaire meet the criteria, and their use in 

quantitative research is justified (George, Mallery, 2016, p. 240). During the statistical analysis 

of the obtained empirical data, statistical methods adequate to the adopted research aim were 

used. 

Among the respondents, the largest group were companies running their service activities 

for over 20 years (29.35% of responses), followed by companies declaring experience between 

11 and 20 years (26.63% of responses). Enterprises that had been running their service activities 

for up to 5 years accounted for ¼ of all respondents. Among the surveyed Silesian service 
enterprises, there were 133 small entities (72.3% of responses) employing up to 49 employees, 

22 medium-sized entities employing from 50 to 249 employees (11.9% of responses) and  

29 large entities employing more than 249 employees (15.8% of responses). 

4. Results and discussion 

The research conducted among service enterprises showed that strengthening relationships 

with customers takes place through various levels of activities analyzed in the area of the 

studied variables. It turns out that the activities of service companies are most focused on 

anticipating the needs of regular customers and proposing new services, as well as identifying 
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and emphasizing benefits for customers. These activities that strengthen relationships with 

customers were rated by respondents at a level of 4.22 on a 5-point scale. The surveyed 

companies placed equally strong emphasis on close contact with leading customers and 

recognizing customer needs earlier than the competition, which, in their opinion, strengthens 

customer relationships. These activities, in turn, were rated at 4.20 on a 5-point scale  

(Figure 1). 

 
Figure 1. Activities in the area of strengthening relationships with customers of service enterprises.  

As a result, further analysis allowed us to indicate the relationship between the activities of 

Polish service enterprises to strengthen relationships with customers and the basic indicators 

determining the development potential of enterprises. The activities that strengthen customer 

relationships (ASCR) include:  

 ASCR_1 (constant identification of unconscious customer needs), 

 ASCR_2 (anticipating the needs of regular customers and proposing new services), 

 ASCR_3 (meeting customer needs by introducing innovative solutions), 

 ASCR_4 (identification and emphasis on customer benefits), 

 ASCR_5 (close contact with leading clients and recognizing customer needs earlier than 

the competition). 

The development potential of the enterprises was identified by enterprise revenues, 

enterprise's market share, employment level, level of investment in the enterprise and use of 

new technologies and information solutions. 

It turns out that only in the case of activities related to the constant identification of 

unconscious customer needs and the company's revenues, there is a moderate, statistically 

significant (p-value < 0.05) positive relationship. Other activities indicated by entrepreneurs 

did not indicate a statistically significant relationship (Table 1).  
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Table 1. 

Relationships between activities that strengthen customer relationships and the revenues  
of a service enterprise (n = 184) 

Variables 
Enterprise revenues 

*Spearman rank correlation (p-value < 0.05) 

ASCR_1 0.526* 

ASCR_2 0.312 

ASCR_3 0.201 

ASCR_4 0.337 

ASCR_5 -0.040 

Source: Own research. 

When analyzing the relationship between activities that strengthen customer relationships 

and the service company's market share, three out of five distinguished activities indicate  

a statistically significant relationship (p-value < 0.05). The constant identification of the 

unconscious needs of customers of service enterprises, the anticipation of the needs of regular 

customers, and the proposal of new services, as well as the identification and emphasis on 

benefits for customers, show a moderately positive relationship with the company's market 

share (Table 2). 

Table 2. 

Relationships between activities that strengthen customer relationships and the market share 
of a service enterprise (n = 184) 

Variables 
Enterprise's market share 

*Spearman rank correlation (p-value < 0.05) 

ASCR_1 0.592* 

ASCR_2 0.411* 

ASCR_3 0.319 

ASCR_4 0.439* 

ASCR_5 -0.024 

Source: Own research. 

The analysis of the relationship between activities that strengthen customer relations and the 

level of employment in the company shows that three out of five distinguished activities 

indicate a statistically significant relationship (p-value < 0.05). The constant identification of 

the unconscious needs of customers of service enterprises, the anticipation of the needs of 

regular customers and the proposal of new services, as well as the identification and emphasis 

on benefits for customers show a moderate and or weak positive relationship with the level of 

employment in the enterprise (Table 3). 

Table 3. 

Relationships between activities that strengthen customer relationships and the level of 
employment in a service enterprise (n = 184) 

Variables 
Employment level in the enterprise 

*Spearman rank correlation (p-value<0.05) 

ASCR_1 0.451* 

ASCR_2 0.379* 

ASCR_3 0.329 

ASCR_4 0.396* 

ASCR_5 -0.007 

Source: Own research. 
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The analysis of the relationship between activities that strengthen customer relationships and 

the level of investment in a service enterprise shows that as many as four out of five 

distinguished activities indicate a statistically significant relationship (p-value < 0.05). Constant 

identification of the unconscious needs of customers of service enterprises, anticipating the 

needs of regular customers and proposing new services, satisfying customer needs by 

introducing innovative solutions, and identifying and focusing on benefits for customers show 

a moderately positive relationship with the level of investment in the enterprise (Table 4). 

Table 4. 

Relationships between activities that strengthen customer relationships and the level of 
investment in a service enterprise (n = 184) 

Variables 
The level of investment in the enterprise 

*Spearman rank correlation (p-value<0.05) 

ASCR_1 0.497* 

ASCR_2 0.502* 

ASCR_3 0.417* 

ASCR_4 0.500* 

ASCR_5 0.051 

Source: Own research. 

Also, the analysis of the relationship between activities that strengthen customer 

relationships and the use of new technologies and information solutions in a service enterprise 

shows that as many as four out of five distinguished activities indicate a statistically significant 

relationship (p-value<0.05). Constant identification of unconscious needs of customers of 

service enterprises, anticipating the needs of regular customers and proposing new services, 

satisfying customer needs by introducing innovative solutions and identifying and focusing on 

benefits for customers show a moderate or strong positive relationship with the use of new 

technologies and information solutions in the enterprise (Table 5). 

Table 5. 

Relationships between activities that strengthen customer relationships and the level of use of 
new technologies and information solutions in a service enterprise (n = 184) 

Variables 

Using new technologies and information solutions in 

the enterprise 

*Spearman rank correlation (p-value<0.05) 

ASCR_1 0.561* 

ASCR_2 0.688* 

ASCR_3 0.432* 

ASCR_4 0.615* 

ASCR_5 0.148 

Source: Own research. 

To sum up, the research has shown that the more activities a service company performs in 

the area of constant identification of unconscious customer needs, the higher the company's 

revenues, the company's market share increases, the level of employment and investments in 

the company increases, and the level of use of new technologies and information solutions in 

the surveyed company increases. These results are confirmed by the research of Nilashi et al. 
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(2023), who conclude that actions to improve customer satisfaction lead to better customer 

relations, increased profitability, and an increase in enterprise value. The more intensively  

an enterprise anticipates customer needs and more often proposes new services, the more the 

enterprise's market share increases, the level of employment and investments in the enterprise 

increases, and the level of use of new technologies and information solutions in the service 

enterprise increases. As Chang and Huang (2016) point out, knowing the impressions after 

using the service is of fundamental importance for preparing future strategies and further 

strengthening the relationship with the customer. It turns out that research by Chuang and Lin 

(2013) confirms the conclusion that activities that strengthen customer relationships allow 

companies to gain a deeper understanding of the moods, inclinations, and perspectives of their 

customers. Moreover, meeting customer needs by introducing innovative solutions has  

a positive impact on the level of investment in the surveyed enterprises and the level of use of 

new technologies and information solutions. Moreover, the greater the identification efforts and 

the emphasis on customer benefits, the greater the service company's market share, 

employment, and investment levels, as well as the greater the use of new technologies and 

information solutions. Extensive research presented in the literature confirms that the impact of 

customer relationship management consisting of strengthening these relationships provides  

a competitive advantage (Mithas et al., 2005; Zhang, et al., 2006) and material and intangible 

benefits (Wang et al., 2004). Relationship-building activities create emotionally stable 

environments based on the customer-enterprise relationship (Ladhari, 2007), consequently 

leading to customer satisfaction (García-Pascual et al., 2023). 

Interestingly, research has shown that activities involving close contact with leading 

customers of service enterprises and identifying customer needs earlier than the competition do 

not show any correlation with the level of revenue, market share, employment level,  

or investment and the level of use of new technologies and information solutions. 

5. Conclusions 

Research conducted on a group of service enterprises operating in the Silesian Voivodeship 

in 2022, the aim of which was to indicate how strengthening customer relations affects the 

development potential of enterprises, allowed for the formulation of conclusions. It turns out 

that not all activities in the area of strengthening customer relations in service enterprises are 

determined by indicators assessing the development potential, including the enterprise's 

revenues, the company's market share, the level of employment and investments in the 

enterprise, or the level of use of new technologies and information solutions. Most often,  

the company's results are positively influenced by the constant identification of unconscious 

customer needs, the anticipation of the needs of regular customers, the proposal of new services, 
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and the identification and emphasis on benefits for customers. However, no relationship was 

found between close contact with leading customers and recognizing customer needs earlier 

than the competition in relation to the factors influencing the development potential of service 

enterprises. 

The conducted research expands the scope of research in the field of building and 

strengthening relationships with customers, which undoubtedly contributes to increasing 

knowledge in the area of the organization's market competitiveness. This is particularly 

important now, when the operating conditions of enterprises are difficult and demanding. 

Therefore, operational flexibility by responding to customer needs and strengthening customer-

enterprise relationships may be an important determinant of achieving competitiveness. 

The study conducted on a group of Silesian service enterprises has its limitations, which 

result from the small research group coming only from a selected region of Poland. In the future, 

however, it is planned to expand the research on a representative group, which will enable  

a broader exploration of the problem and the identification of the conditions for the 

competitiveness of service enterprises in the era of a difficult business environment. 

Nevertheless, the conclusions from the study on a group of service enterprises allow 

management practitioners to indicate which activities in the area of strengthening customer 

relations positively determine the enterprise's potential and its market competitiveness. 
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Purpose: The aim of the article is to examine the reasons why organizations do not use the 

information obtained in the audit process.  

Design/methodology/approach: For the realization of the work we used the results of our own 

research of organizations that have certified quality management systems for compliance with 

the requirements of ISO 9001. The information obtained relates to organizations operating in 

the territory of Poland. 

Findings: Organizations conducting quality management system audits acquire a variety of 

information that should be used for management purposes. Some organizations have serious 

problems with acquiring data and processing it, and using the information for decision-making 

and improvement-oriented activities. The paper identifies 10 potential reasons why 

organizations do not use information from the audit process. A comparison was made between 

the causes found in internal and external audits. An analysis of each of the identified causes 

was carried out, paying attention to their origins. Attention was paid to the connections between 

the causes. Directions for eliminating problems were indicated. 

Practical implications: The results obtained have practical application. Organizations with an 

awareness of the causes of problems are able to take, both corrective action and preventive 

action. In the first case, it is about taking corrective actions to existing problems. In the second 

case, it is about preventive actions, which should prevent a problem from arising.  

Social implications: The results obtained have social implications. They draw attention to the 

need to build a pro-quality and improvement-oriented awareness.  

Originality/value: The article for the first time identifies the causes of problems arising in 

organizations in the context of the use of audit information. Attention is paid to the mechanism 

of disorders and ways to eliminate them are indicated. The article is especially recommended 

to the top management of organizations that conduct system audits.  
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1. Introduction 

Most compilations take 1993 as the first year of certification in Poland of quality 

management systems in accordance with the requirements of ISO 9001. Thus, in 2023 it will 

be 30 years since quality management systems were applied in organizations operating on the 

territory of our country. The creation of systems began with large manufacturing organizations, 

to be applied in subsequent years to service activities, administration and health care.  

Large enterprises were followed by medium-sized and then small organizations. Today it is 

difficult to point out an area of life where quality management systems are not used. Of course, 

the saturation of systems in different areas of life varies. Having a certified quality management 

system results in the periodic conduct of two types of audits. An internal audit conducted most 

often by properly prepared employees of the organization, and an external audit conducted by 

auditors of the certifying body. External audit refers to the certification audit, recertification 

audits after 3 years and surveillance audits during the validity period of the certificate.  

Thus, at least one internal audit and one external audit are conducted annually in each 

organization certified to ISO 9001 requirements. The organization thus obtains a large amount 

of information that should be used for management purposes. The main concern is to eliminate 

disorders and their causes, and to take actions aimed at improvement. Extensive English-

language literature is available on auditing and its role in the organization (Pivka, 2004; Russell, 

2007; Sampaio et al., 2009; Alic, Rusjan, 2010; Hernandez, 2010; Penini, Carmeli, 2010; 

Francis, 2011; Sun, Liu, 2011; Claver, Tari, 2013; Okwiri, 2013; Abuazza et al., 2019, Lenning 

et al., 2022). During the analyzed period, several compact publications on auditing were 

published in the Polish language (Kreier, Auczak, 1998-2002; Jedynak, 2004; Pacana, 

Stadnicka, 2006; Jedynak, 2007; Auczak, Kuklińska, 2007; Matuszak-Flejszman, 2010; 

Grudowski, 2010; Ejdys, 2011; Lisiecka et al., 2017; Pacana, Stadnicka, 2017; Grzesiak, 2021). 

Added to this are standards on auditing terminology, requirements and guidelines, and journal 

articles. On this basis, it would seem that the issue of auditing and the use of information from 

it is well known, widely described and put into practice. The reality, however, turns out to be 

different. The author of the study conducted extensive research (Ligarski, 2007, 2010, 2012, 

2014, 2018b; Książek, Ligarski, 2020). He has also prepared several publications on auditing 

(Ligarski, 2015, 2018a; Ligarski, 2020). Based on the results of his research and observations 

of organizations with certified quality management systems, he concluded that organizations 

conduct audits, while some of them do not use the information gained from auditing for 

management purposes. A paradox occurs, the organization conducts audits but does not use the 

results for improvement. To make matters worse, the passage of time is increasing the number 

of organizations that fail to use the information gained from auditing. The author, based on the 

results of research and 25 years of experience in consulting and auditing activities, has tried to 

identify the reasons for this situation. The following question was posed: why do organizations 
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fail to acquire data and use information obtained during an audit examination in the context of 

improvement? 

The purpose of the study is to examine the reasons why organizations do not use the 

information obtained during the audit process. 

2. Auditing standards and number of ISO 9001 certifications in Poland 

When looking for reasons why audit information is not being used, one should start by 

checking whether the concept of auditing has been clearly defined, requirements and guidelines 

for auditing have been established. And whether these requirements are updated over time.  

A review of the three groups of standards indicates that the Polish Committee for 

Standardization issues Polish editions of all standards for establishing a quality management 

system and auditing it (Table 1). 

Table 1. 

Compilation of auditing standards in the Polish language in force from 1993 to 2023 

No. Compilation of auditing standards in Polish 

1 Terminology standards 

PN-EN 28402:1993 Jako\ć Terminologia. 
PN-ISO 8402:1996 Zarządzanie jako\cią i zapewnienie jako\ci Terminologia. 
PN-EN ISO 9000:2001 Systemy zarządzania jako\cią Podstawy i terminologia. 
PN-EN ISO 9000:2006 Systemy zarządzania jako\cią Podstawy i terminologia. 
PN-EN ISO 9000:2015 Systemy zarządzania jako\cią Podstawy i terminologia. 

2 Standards containing requirements 

PN-EN 29001:1993 Systemy jako\ci Model zapewnienia jako\ci w projektowaniu/konstruowaniu, 

produkcji, instalowaniu i serwisie. 

PN-EN 9001:1996 Systemy jako\ci Model zapewnienia jako\ci w projektowaniu, pracach 
rozwojowych, produkcji, instalowaniu i serwisie. 

PN-EN ISO 9001:2001 Systemy zarządzania jako\cią Wymagania. 
PN-EN ISO 9001:2009 Systemy zarządzania jako\cią Wymagania. 
PN-EN ISO 9001:2015 Systemy zarządzania jako\cią Wymagania. 

3 Standards providing guidance for auditing 

PN-ISO 10011-1:1994 Wytyczne do auditowania systemów jako\ci Auditowanie. 
PN-ISO 10011-2:1994 Wytyczne do audytowania systemów jako\ci Kryteria kwalifikacji auditorów 
systemów jako\ci. 
PN-ISO 10011-3:1995 Wytyczne do audytowania systemów jako\ci Zarządzanie programami auditów. 
PN-EN ISO 19011:2003 Wytyczne dotyczące auditowania systemów zarządzania jako\cią i/lub 
zarządzania \rodowiskowego. 
PN-EN ISO 19011:2012 Wytyczne dotyczące auditowania systemów zarządzania. 
PN-EN ISO 19011:2018 Wytyczne dotyczące auditowania systemów zarządzania. 

Source: Own work. 

In all terminology standards, the term audit is clearly defined. The current  

PN-EN ISO 9000:2015 standard includes a definition of audit (PN-EN ISO 9000:2015).  

A subsection on internal auditing is included in all standards on quality management system 

requirements. The subsection includes requirements for the organization of the audit process 

and its objectives. The current standard PN-EN ISO 9001:2015 includes the requirement to 
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"ensure that the results of audits are presented to the relevant members of management"  

(PN-EN ISO 9001:2015). These individuals should make decisions and take actions based on 

the information obtained. The third group of standards providing guidance on auditing 

extensively describes how to manage an audit program, how to conduct audits, and how to 

prepare and evaluate auditors. Such guidelines are included in subsequent standards, with the 

caveat that successive editions of the standards deal with auditing an increasing number of 

systems. In the current PN-EN ISO 19011:2018 standard, the guidelines apply to all 

management systems built on the standards of the standards. Thus, there has been a unification 

of auditing guidelines. Regardless of the number of systems an organization has, it has general 

guidelines that can be applied to each system, which should also facilitate their integration.  

In conclusion, it should be said that Polish organizations have continuous access to auditing-

related standards. All editions of the standards in Polish have been published, and the standards 

are being updated on an ongoing basis. This situation has been the case throughout the history 

related to the certification of quality management systems and the present times.  

A comparison of the number of ISO 9001 certificates awarded in Poland, from 1993 to 

2022, provides interesting information (Table 2). 

Table 2. 

Number of ISO 9001 certificates awarded in Poland from 1993 to 2022 

 Number of ISO 9001 certificates awarded in Poland in a given year 

Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 

Number 1 16 130 260 669 768 1012 2622 2622 3091 

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Number 3216 5753 9718 8115 9184 10965 12707 12195 10984 10105 

Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

Number 10527 9574 10681 12152 11846 11294 11460 10218 10512 9494 

Source: Own study based on data made available on The ISO Survey website (www.iso.org). 

Since 1993 there has been a large increase in the number of certificates granted.  

Only between 2000 and 2001 is there a stabilization in this regard. After a clear increase in the 

number of certificates until 2005, there is a decline the following year. Then an increase until 

the highest number of certificates in 2009. Then a decrease for three years, a slight increase in 

2013 and a decrease in 2014. An increase in the number of certificates from 2015 to 2016.  

And basically a gradual decline in the number of certificates from 2017 to 2022. Only in 2019 

there is a slight increase in the number of certificates granted. Poland, compared to countries 

with similar populations in Europe, has a relatively small number of certified quality 

management systems. For example, in 2022, 9494 organizations were certified in Poland and 

32059 organizations in Spain (ISO Survey 2022). A number of factors contribute to this state 

of affairs. One of them is the auditing process and the use of information from it. 

  

http://www.iso.org/
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3. Identify reasons for not using audit information 

Reflecting on the reasons for not using the information obtained during the audit, the author 

attempted to identify them in the context of internal and third-party external audits. Based on 

the results of his own research and observations of certified quality management systems,  

he identified 10 basic reasons for this situation (Table 3). 

Table 3. 

Compilation of reasons for not using information obtained from auditing, broken down by 
internal audit and external third-party audit 

 Compilation of reasons for not using information obtained from auditing, broken down by: 

No. Internal audit External audit 

1 Misunderstanding of the essence of auditing Misunderstanding of the essence of auditing 

2 Equating audit with control Equating audit with control 

3 Failure to achieve all audit objectives Failure to achieve all audit objectives 

4 Mistakes made at the stage of selection and 

preparation of auditors 

Mistakes made at the stage of selecting  

a certification body 

5 Difficulties in managing the audit program Difficulties in managing cooperation with  

a certification body 

6 Superficial audit activities Agreeing to superficial audit activities 

7 Inability to use audit information Inability to use audit information 

8 Undertaking fragmented post-audit activities Undertaking fragmented post-audit activities 

9 Misunderstanding of the importance of the audit 

cycle 

Misunderstanding of the importance of the audit 

cycle 

10 Lack of reliable auditor evaluation and 

development 

Lack of reliable evaluation of the achievements of 

the certification body and the development of 

cooperation 

Source: Own work.  

All potential causes influencing the non-use of information obtained during the audit 

examination have been identified. Some of the causes are interrelated, the occurrence of one 

cause is related to another or more causes. Comparing the causes identified in internal audits 

and third-party audits, six of them were found to be the same. A difference was found in only 

four out of ten specified causes. This shows that the essence of the cause lies in the organization, 

its approach to auditing. The differences are only due to the specifics of the audit, whether it is 

an internal audit or an external third-party audit. 

The first, and it seems the most dangerous cause, is a misunderstanding of the essence of 

auditing. An audit is a process, focused on compliance testing, with clearly defined 

characteristics. It has precisely defined objectives and specific tasks to fulfill. The result of the 

audit should be an objective picture of the system, in which compliance with the requirements 

is confirmed, effectiveness is determined, opportunities for improvement are identified,  

and if any, nonconformities and weaknesses in the system are detected. Particularly important 

is information on opportunities for development and improvement. If the management of the 

organization does not understand the essence of the audit then it will be very difficult to plan 

the process and make specific requirements for it. It will be difficult to understand why the 

organization should conduct these activities and what they should lead to. Since we don't know 
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why to conduct the activities, we begin to treat them as a necessary evil. Something has been 

imposed on us by customer requirements, corporate conditions or business conditions.  

We don't really see the point of these activities whereas if they are imposed then they have to 

be carried out. This approach has led to the marginalization of the audit process. We conduct 

audits because it has been imposed on us. We try to implement them with minimal effort and 

resources. Internal auditors become random people who have not been properly prepared for 

their role. The effects of the work of such people are mediocre. Which only reinforces 

management's belief that audits do not benefit the organization. We fall into a loop of 

unfavorable phenomena, as time passes, audits are more and more apparent and resentment of 

the whole process increases. If audits don't bring anything then why conduct them, except 

perhaps to meet requirements imposed on the organization from the outside. The organization 

takes a similar approach to third-party audits. We choose a random certification body, guided 

by the lowest price of services. Such a body usually does not engage in the audit process and 

does not have high requirements for the system. At a minimum, it confirms compliance, 

accepting sham and artificial solutions. This again only reinforces management's belief in the 

futility of all system supervision. The organization sees no benefit from auditing, either 

internally or externally, and resentment of the process grows over time. The presented scenario 

shows what kind of disorder can occur in an organization where management does not 

understand the essence of auditing. The situation presented seems extreme but is real. Failure 

to understand the essence of auditing can lead to very negative phenomena in the organization. 

To make matters worse, these phenomena will worsen over time and will be very difficult to 

eliminate. 

The second reason is the equating of audit with control. Audit and control are two different 

types of activity that cannot be equated. An audit is an investigation. An auditor conducts  

a process of investigation, in which he wants to find out, to gather information. An control is  

a check, a juxtaposition of the actual state with the required state, in order to detect irregularities. 

In some organizations, audit is clearly equated with control. This misunderstanding of audit 

leads to narrow expectations and inappropriate audit activities. Instead of conducting an audit 

investigation focused on obtaining information, auditors focus on identifying nonconformities. 

Audit is understood as an examination activity that serves primarily to detect nonconformities. 

Since the main task of an audit understood in this way is to find nonconformities, the main task 

of post-audit activities is to eliminate nonconformities. The audit becomes a tool for identifying 

problems in the system. Such expectations are placed on internal auditors and the same 

expectations apply to third-party auditing. Even if third-party auditors identify improvement 

recommendations the organization considers them irrelevant and focuses on nonconformities. 

This misunderstanding of auditing can lead to serious consequences. The organization focuses 

only on problems, completely disregarding information that can be useful from a development 

and improvement perspective. It comes to a situation when the system is not improved and 
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therefore will perform worse and worse over time and will be disconnected from the current 

needs of the organization. 

The third reason is the failure to achieve all the objectives of the audit. The audit has 

precisely defined objectives: to confirm the compliance of the system with the requirements,  

to determine its effectiveness, to identify opportunities for development and improvement, and 

to confirm compliance with the requirements of the regulations. It is also supposed to identify 

weaknesses in the system and detect nonconformities, if any. If we consciously or 

unconsciously focus on selected audit objectives then we significantly reduce the amount of 

information extracted from it. Some organizations focus on confirming compliance with 

requirements and detecting nonconformities. This is the expectation they place on internal 

auditors and what they expect from the certification body. Even if there is information on the 

other audit objectives, it is downplayed and not used at the post-audit stage. Over time,  

the auditors provide the information that the organization expects, which is to confirm 

compliance with requirements and identify nonconformities. By not meeting all audit 

objectives, the organization deprives itself of access to information that could have been used 

in the development and improvement perspective. 

The fourth reason for not using audit information depends on the type of audit. In the case 

of internal audit, errors and negligence at the stage of selection and preparation of auditors will 

result in improper implementation of internal audits. Improperly selected and poorly prepared 

internal auditors will focus on basic audit activities and therefore on confirming compliance 

and finding non-compliance. It will be difficult for them to determine the effectiveness of the 

system and even more difficult to propose recommendations for improvement. Since they have 

not been prepared to do this, they will not do it. By improperly preparing the auditors,  

the organization agrees to fragmentary data obtained from their work. In the case of a third-

party audit, the organization has the option of selecting a certification body. In the market for 

certification services there are good, average and poor units. If the organization makes mistakes 

at the stage of selecting a certification body, does not set specific requirements and still limits 

the costs provided for the process, it will probably find a random certification body.  

A weak certification body usually uses weak auditors and the quality of their work is low.  

The organization will therefore find a partner that does not engage in auditing, minimizing the 

activities carried out in the audit process. This will result in little data obtained from the audit. 

So there will be a lack of information that can be used for development and improvement.  

In both cases, internal audit and external audit, the organization will deprive itself of access to 

relevant data that could be used for decision-making.  

The fifth reason also has to do with the type of audit. In the case of internal auditing, 

difficulties in managing the audit program will result in various disorders concerning the 

conduct of audits and, in turn, disorders in the use of audit data. The person who manages the 

audit program is responsible for the organization and conduct of audits, the management of 

audit results, and the review and improvement of the entire audit program. If this person makes 
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mistakes, neglects to act then this will have a direct impact on the quantity and quality of the 

data obtained from the audits. It will also affect post-audit activities and will affect the next 

audit cycle. Without going into details, it can be said that the attitude and actions of the person 

managing the audit program largely determine the entire course of the audit process and the use 

of information from it. In the case of an external audit, one can talk about the difficulty of 

managing cooperation with the certification body. The person responsible for cooperation with 

the certification body should clearly articulate expectations of the body and contact it to monitor 

the effects of cooperation. This person is indirectly responsible for the composition of audit 

teams conducting third-party audits and the involvement of auditors in the audit. Whether the 

certification body provides useful information to the organization on opportunities for 

development and improvement is also the result of this person's work. 

The sixth reason is superficial audit activities. This term should be interpreted as audit 

activities carried out by auditors without the necessary involvement. The auditor conducts the 

audit with minimal effort, pays attention only to the basic issues, does not engage in explaining 

phenomena, avoids more difficult topics, does not see the need to determine the effectiveness 

of the system and seek information that could serve for improvement. In the case of internal 

audit, such activities are carried out by auditors and are accepted by management. In the case 

of an external audit, there is consent and acquiescence in the organization to conduct the audit 

in this way. Auditors conducting superficial audit activities will not collect the necessary data 

and the organization will experience a deficit of information, especially in the area of 

development and improvement. Lack of information in this area will result in decisions and 

actions not being taken for a simple reason - lack of needed information. 

The seventh reason is the inability to use audit information. We assume that during an audit, 

whether internal or external, the auditors have collected data that can be useful in the context 

of improvement. The organization has the data but does not know how to process it and use it 

to make decisions and take action. The reasons for this can be various. First, the organization 

is not aware of the need to process data and make decisions. Second, the information doesn't go 

to places where it could be used. Third, for some reason, the information is not analyzed.  

Fourth, a superficial analysis of information is carried out on the basis of which it is difficult to 

determine the needed actions. The person directly responsible for the use of audit information 

is the audit program manager. Her responsibilities include convincing top management of the 

need to take action, passing information to the appropriate places and teams, moderating and 

supporting the work of teams analyzing audit information. She is also responsible for 

comprehensively monitoring the use of audit information. 

The eighth reason is to take fragmented post-audit actions. Regardless of the outcome of  

an audit, post-audit actions should always be taken. There are three types of these actions: 

corrective, preventive and improvement. These actions should be taken in the right order.  

When nonconformities are detected, corrective actions take priority and subsequent actions 

should follow. This is where the problem arises in organizations. Usually corrective actions are 
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taken but preventive and improvement actions are forgotten. Some organizations believe that if 

no nonconformity is detected there is no need to take post-audit actions. Limiting post-audit 

activities only to corrective actions poses a serious threat to the organization. An organization 

focusing on fixing problems and their causes overlooks activities aimed at development and 

improvement, which can lead to a situation of no improvement. Despite having information on 

improvement, actions are not taken in this regard and all attention is focused on corrective 

actions. 

The ninth reason is a misunderstanding of the importance of the audit cycle. An audit is  

a cyclical process that should be conducted at scheduled intervals. Audits should be conducted 

with such frequency as to ensure that the needed information is available. Excessive intervals 

between audits can result in an information deficit. While internal audits can be easily increased 

in frequency, external audits require arrangements to be made with the certification body.  

In any case, the organization should adjust the frequency of auditing to its needs. A financial 

problem arises here. If the organization increases the frequency of auditing then the cost of the 

process will increase, which will be particularly evident in external auditing.  

Some organizations apply austerity here. It conducts audits as infrequently as possible.  

The only question that remains is, if the organization does not periodically receive the 

information it needs, will it be possible to develop and improve?  

The tenth reason has to do with the type of audit. If internal auditors do not provide 

sufficient audit information then they should be evaluated fairly and corrective action is needed. 

Failure to reliably evaluate and improve auditors will only result in worsening problems in this 

area. Auditors who are not evaluated will not even be aware that they are not doing their job 

properly. Failure to develop auditors will lead to a situation where they will perform their duties 

worse and worse as time goes by. The audit program manager should periodically evaluate the 

performance of internal auditors and work on their development. In the extreme case if the 

auditor, despite the creation of conditions, does not improve his performance, he should be 

removed from conducting audits. In the event that external auditors conducting third-party 

audits do not provide the necessary information, it is necessary to reliably assess the 

achievements of the certification body and improve cooperation decisively. Failure to reliably 

assess the achievements of the certification body and improve cooperation will result in the 

organization having an apparent partner that does not help the organization in its development. 

The person coordinating cooperation with the certification body should clearly articulate 

comments to the body and remind expectations from it. The certification body is obliged to 

significantly improve the results of its work. If the auditors of the certification body do not 

improve their work this is reason enough to seek, at a convenient time, another certification 

body. During the recertification stage of the system, the certification body can be changed 

without incurring additional costs. 
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4. Summary 

Despite the passage of 30 years of certification of quality management systems in Poland 

and the availability of auditing standards, some organizations do not use the information 

obtained from the audit process. It is worrying that the number of such organizations has been 

increasing recently. Organizations conduct internal audits and are subjected to external audits, 

but are unable to use the information obtained in the context of development and improvement. 

The author of the study, based on his research and observation of certified management systems, 

identified 10 basic reasons for this situation. Each cause was described, with a breakdown of 

internal audit and external audit, if applicable. All identified causes were analyzed. Comparing 

the results obtained with Polish publications on auditing from recent years, one can find a lot 

of convergence. The authors pay special attention to the role of the human factor in the audit 

process (Lisiecka et al., 2017; Wojciechowski, 2020; Grzesiak, 2021). They emphasize the need 

to involve top management (Lisiecka et al., 2017; Wojciechowski, 2020; Grzesiak, 2021), 

acquire the necessary competencies (Lisiecka et al., 2017; Grzesiak 2021), adequately prepare 

and support auditors (Rogala, 2017; Wojciechowski, 2020), and have good communication in 

the audit process (Golińska, 2019; Szkiel, 2023). Therefore, it can be concluded that the 

identified causes allow us to identify the sources of potential disorders that can occur in any 

organization. On this basis, it can be concluded that there are two main types of problems.  

The first is the inability to obtain data, and the second is the inability to process data and use 

the information obtained. Inability to acquire data means that the organization is unable to 

acquire the data it needs. This may be due to a lack of or insufficient awareness of auditing on 

the part of management. If top management does not understand the nature of auditing and is 

unable to determine what the process is for then it will be very difficult to implement.  

If those managing the audit program make significant errors and omissions then the process 

cannot function properly. Paradoxically, there is a rich set of auditing standards that is 

constantly being updated. Why don't managers want to reach for it, or understand the 

requirements therein? There is a clear barrier in the flow of information: auditing standards - 

top management of the organization. Is it due to non-use of the standards or lack of 

understanding of their content, or perhaps both: selective use of the standards and lack of 

understanding of their content? The second problem is the inability to process the data and use 

the information obtained in a development and improvement perspective. The organization gets 

some data from auditing but mismanagement of audit results does not lead to decisions and 

actions. Information does not get to the right places for decision-making or gets to a limited 

extent. Information is not properly analyzed, decision makers do not take the needed decisions 

and actions. The audit program manager and top management are responsible for this state of 

affairs. The lack or insufficient awareness of management and the lack of needed knowledge 

regarding the use of audit information can again be traced here. There are many reasons for 
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this, but it would be worth considering whether there is audit information, interpretations of 

standards requirements, collections of good practices available in an understandable form that 

organizations could use? In the pursuit of new solutions and systems, have basic systems that 

have been in place for years been neglected? Hasn't the wrong assumption been made that 

everyone concerned knows what auditing is and what tasks it has to perform? It turns out that 

the passage of time only intensifies the emerging problems. The number of organizations that 

have problems with auditing is steadily increasing. There are opinions that the auditing process 

does not do much, and such opinions are spread among organizations. Perhaps here we should 

look for one of the reasons for the small number of certified quality management systems in 

Poland. The problem of auditing does not end with ISO 9001 compliant systems, but extends 

to other systems where auditing is carried out. Organizations are expanding systems, creating 

integrated systems. Initial auditing problems in one system are transferred to other systems. 

Serious disruptions can arise in the functioning of several systems and the organization as  

a whole. Simply diagnosing auditing problems is only the beginning of the necessary actions. 

Unfortunately, there are already considerable limitations here. Organizations don't recognize or 

don't want to recognize that they have problems using the information obtained during auditing. 

They don't accept that they can't get enough data out of the auditing process. They are unaware 

that they are mishandling audit data and not using the information obtained for development 

and improvement. To begin to combat any problem one must start with awareness of the 

problem. Without organizations realizing that there are problems, it will be difficult to change 

anything. That's why it's so important to educate about auditing, show good practices and 

disorders in the field, and share experiences between organizations. 
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Purpose: The aim of the article is to determine the price sensitivity of students to their favorite 

applications and programs.  

Design/methodology/approach: The main research problem is: What is the price sensitivity 

of students to their favorite applications and programs? The study was conducted using the 

quantitative method, the survey technique on students in Krakow (Poland) in May and June 

2023. The research sample was 424 people. 

Findings: Every second student would not give up Messenger if it was paid at an affordable 

price, every third from Instagram and Spotify, every fourth from YouTube, and every fifth from 

TikTok. They would be less willing to pay, for example, for Facebook. Every third student 

would be willing to pay up to PLN 20 per month for their favorite application or program  

(above this amount, they would rather not use it than pay). Every fifth respondent indicated 

PLN 30 per month as the upper limit. The vast majority of students (71%) declared that if the 

respondents' favorite application or program was paid at an affordable price, they would 

continue to use it. One in four respondents said they would look for a replacement (25%). 

Research limitations/implications: Studying price sensitivity in the new technologies sector 

is a complex problem and the research presented in this work covers only selected aspects in 

this field.  

Practical implications: The research results show young people's declarations of price changes 

in the new technologies sector. Could raising the prices of their favorite apps cause them to use 
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manipulation for new technologies can result in less use of them by young people,  
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1. Introduction  

Currently, there is a strong development of various types of mobile and web applications 

(including social media, such as TikTok, Instagram), streaming platforms (e.g. Netflix, 

Spotify), artificial intelligence tools (e.g. Chat-GPT) and computer programs (e.g. Photoshop, 

MS Office) in the sector of new technologies that have a very large impact on the functioning 

of socio-economic life. This impact can be perceived both in positive aspects (e.g. unlimited 

access to knowledge, the possibility of real-time contact with any user connected to the Internet, 

the possibility of using music and film resources legally without having to download them from 

the Internet, support in creative processes and many others) and negative ones (e.g. addiction 

to these platforms, isolation of especially young people, depression, screen fatigue, threats 

related to cybercrime and many others). Considering these negative aspects in particular,  

it is worth examining various possibilities that would serve to limit the use of such platforms, 

especially among young people. Price could be some kind of barrier. 

The aim of the research is to determine the price sensitivity of students to their favorite 

applications and programs. The implementation of this goal will allow to answer the question 

of what price of these platforms could be a barrier for young people to use them. The study 

provides insights into the willingness of students to pay for these services and identifies specific 

preferences and behaviors regarding the use of paid and free versions of applications. 

The main research problem is: What is the price sensitivity of students to their favorite 

applications and programs? As a hypothesis, it was assumed that the surveyed students have 

purchased paid versions of their favorite applications and programs, such as Netflix, Spotify or 

YouTube. In the case of free applications or programs they use, such as TikTok or Instagram, 

they would not give them up if the price was affordable.  

2. Consumer price sensitivity to selected applications and programs  

in theoretical approach 

The price elasticity of demand is the ratio of the relative change in demand for a given good 

to the relative change in its price (Begg, Fisher, Vernasca, Dornbusch, 2014; Samuelson, 

Nordhaus, 2008). Flexibility examines the reactions of consumers to changes in the price of  

a specific one good, assuming ceteris paribus for the other determinants. It can be calculated 

according to the following formula (Perloff, 2007): � = ∆Ā/Ā∆ÿ/ÿ, (1) 
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where: 

E – price elasticity of demand, 

Q – the amount of demand, 

P – the price of the good.  

 

When a 1% change in price causes a change in demand of more than 1%, the demand for  

a good is said to be elastic with respect to price. However, when this change is less than 1%, 

we are dealing with demand inelastic with respect to price. An exceptional situation is created 

by demand with unit elasticity when the percentage change in the quantity of the good and its 

price are the same. The lower the negative values of the price elasticity, the more elastic the 

demand, reaching the limit value equal to – (perfectly elastic demand). When the price elasticity 

is zero, there is rigid demand. Income elasticity, on the other hand, means the percentage change 

in the quantity of the good demanded, taking into account the percentage change in income, 

assuming that other factors (e.g. price) are constant (Samuelson, Nordhaus, 2008). 

The subject of research for the purposes of this article is the price sensitivity of students to 

selected services from the new technology sector: mobile and web applications (including social 

media, such as TikTok, Instagram), streaming platforms (eg. Netflix, Spotify), artificial 

intelligence tools (e.g. Chat-GPT) and computer programs (e.g. Photoshop, MS Office).  

The creators of these services (applications or programs) shape their business models and thus 

the prices of these services in different ways. Generally, however, one can indicate (Doligalski, 

et al., 2014; Michalak, 2016; Waliński, 2013; Wierzbiński, 2016):  
• Free model, based on an advertising system (eg Facebook, Instagram, TikTok) - services 

are free for registered users; prices are for advertising (e.g. if users want to reach a wider 

or specific audience, they must purchase ads); most social media is based on this model; 

• Freemium model (e.g. Spotify, LinkedIn, YouTube) - in this model, the basic functions 

of the platform are free, but if the user wants to unlock its full capabilities or additional 

options, he should purchase the premium version of the platform; this model also 

includes Chat-GPT, the older versions of which are free, and the latest one is paid; 

• Subscription model (e.g. Netflix) - in this case, the user must purchase a paid 

subscription to use any of the platform's functions. 

There are many factors influencing the price elasticity of demand (Moroz, 2005; Samuelson, 

Nordhaus, Varian, 1995; Wachowiak et al., 2006). Referring them to the new technology sector, 

one can indicate: 

• Poor availability of substitutes – although the aforementioned platforms have 

competition (even compete with each other), each of them has unique features, specific 

functions, target groups, which result in a rather low propensity of users to completely 

replace one platform with another; rather, users use these applications simultaneously 

(according to the Digital 2023 Poland Report (2023) avarage number of social platforms 

used by users each month is 6.2). 
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• Free or relatively low prices in relation to the average income (e.g. the basic Netflix 

package costs PLN 29.99 per month, and sharing an account with a person from another 

household - PLN 9.99) – this contributes to relatively low price sensitivity. 

• The need to use platforms due to the fulfillment of various types of needs by these 

platforms (the need to belong to a group, the need for contacts, building relationships, 

self-presentation, entertainment and others). Additionally, many of these platforms can 

be used for professional and/or commercial purposes. This definitely reduces the price 

sensitivity of consumers. 

• Relatively high brand loyalty – users become attached to particular platforms and their 

brands (on average they spend 2h02M on these applications every day (Digital 2023 

Poland, 2023)). 

• Age matters – especially young people seem to become increasingly dependent on this 

type of platforms (Kanwal, Pitafi, Akhtar, Irfan, 2019), so they may be less sensitive to 

price changes than older people. 

• There are several studies on the extent to which these platforms are addictive to users 

(see, for example, Tutgun-Ünal, 2020; Brooks, Wang, Schneider, 2020). 
To sum up, there are strong reasons to assume that the market of the above-mentioned 

services from the new technology sector is characterized by low elasticity of demand. 

3. Methods 

The aim of the research is to determine the price sensitivity of students to their favorite 

applications and programs. The main research problem is: What is the price sensitivity of 

students to their favorite applications and programs? 

The following research questions were formulated that detail the main problem: 

• What are the favorite applications and programs of the surveyed students? 

• Which of these applications and programs do respondents use for profit? 

• Would respondents give up using their favorite applications and programs if they 

were paid? 

• What is the upper price barrier of respondents' favorite application or program, 

above which they would rather not use that application or program than pay for it? 

• What respondents have purchased paid versions of applications or programs? 

As a hypothesis, it was assumed that the surveyed students have purchased paid versions of 

their favorite applications and programs, such as Netflix, Spotify or YouTube. In the case of 

free applications or programs they use, such as TikTok or Instagram, they would not give them 

up if the price was affordable. 
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The study was conducted using the quantitative method, a survey technique on students in 

Krakow (Poland) in May and June 2023. The research sample was 424 people. In the group of 

respondents, 71.7% were women and 28.3% - men. These were mainly people aged 20 (37.7%) 

and 21 (24%). The remaining persons were aged 19 (16%), 24 or older (10.4%), 22 (8%)  

or 23 (3.8%). Nearly 40% of the respondents live in a provincial capital, and 35% -  

in the countryside. The remaining people live in a city with the rights of a commune (14.6%) 

or a poviat city (10.8%). Slightly more than half of the surveyed students declared that they 

worked for money (55.2%). 

From the point of view of the purpose of the research, data on the average monthly 

disposable income of the surveyed students (Figure 1) and average monthly savings after taking 

into account all expenses are also important (Figure 2).  

 

Figure 1. Respondents' average monthly disposable income (funds they have for own needs, including 

housing, food, etc.). 

Source: own.  

The level of disposable income of the surveyed students varies and ranges from  

PLN 0 (12%) to PLN 3500-5000 (11.8%) or more (6.6%). The largest percentage of students 

declared a disposable income of PLN 1001-1500 (16%) or PLN 1501-2500 (15%). It is worth 

comparing it to the average monthly disposable income in 2022 in Poland per capita,  

which amounted to PLN 2249.79 (Announcement..., 2022). About 61% of students declared 

income below this level.  

 

0%
2%
4%
6%
8%

10%
12%
14%
16%
18%

Your average monthly disposable income (funds 

you have for your own needs, including housing, 

food, etc.)



264 I. Lupa-Wójcik 

 

Figure 2. Respondents' average monthly savings (what is left after all expenses). 

Source: own.  

Monthly average savings of almost every third surveyed student amount to PLN 300 

(30.7%). Every fifth respondent has no savings (21.7%) or has savings of PLN 301-800 

(22.6%). Comparing this to the average monthly savings of Poles in 2022, which amounted to 

approx. PLN 830 (Sytuacja farms…, 2022), it should be noted that 75% of respondents have 

lower than average savings. 

4. Findings 

When determining the price sensitivity of students to their favorite applications and 

programs, the first thing to do is to select those applications and programs that are popular with 

respondents. Therefore, the first research question is: what are the favorite applications and 

programs of the surveyed students? Data in this area are presented in Figure 3.  
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The sum in the graph is greater than 100% because respondents could indicate more than one answer. 

Figure 3. Respondents' favorite platforms. 

Source: own.  

The most popular applications among the respondents are: Instagram (80.2%), Messenger 

(77.8%), YouTube (69.8%), TikTok (67.5%), Netflix (62.2%) and Spotify (58. 9%).  

Other indications of favorite applications or programs are: Snapchat (33.5%), Facebook 

(32.1%), Pinterest (27.3%), Twitter (20.8%) and BeReal (19.3%). Some respondents also 

named Discord (15%), WhatsApp (12.7%) and others (8%) among their favorites. 

The second research question was: which of these favorite applications and programs do 

respondents use for profit? Respondents' responses are summarized in Figure 4.  
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The sum in the graph is greater than 100% because respondents could indicate more than one answer. 

Figure 4. Apps used by respondents for professional or commercial purposes. 

Source: own.  

Nearly 60% of respondents do not use any of these applications or programs for professional 

or commercial purposes. In addition, 15.1% of respondents declared that they use Messenger 

for these purposes, 13.2% – Instagram, 12.7% – Facebook, 7% – YouTube, 5.7% – Other,  

and 5.7% – TikTok. Some people use WhatsApp – 4.7%, Twitter – 1.9%, Discord – 1.9%, 

Spotify – 1.4% and BeReal – 0.5% for professional or commercial purposes. The price 

sensitivity of students who use these applications for professional or commercial purposes 

should be lower. 

Most of respondents' favorite apps or programs are free. Some of them (YouTube, Spotify) 

have voluntary paid versions, while Netflix requires a fee to use it. Price sensitivity reveals  

a lot when respondents declare whether they would give up using their favorite apps and 

programs if they were paid at an affordable price (see Figure 5).  
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The sum in the graph is greater than 100% because respondents could indicate more than one answer. 

Figure 5. Respondents' favorite apps/programs that they would not give up even if they were paid  

(at an affordable price). 

Source: own.  

According to the respondents' declarations, if their favorite applications were paid, they 

would not give up: Messenger (48.1%), Instagram (31.1%) and Spotify (30.7%). In addition, 

respondents would be willing to pay to use YouTube (27.4%), Netflix (26.4%) and TikTok 

(21.2%). Some would also like to continue using Facebook (7.5%), Snapchat (6.1%), Pinterest 

(5.2%), Discord (4.2%) and others (3.7%) for a fee. relatively low price sensitivity of the 

surveyed students. They are willing to pay for the continued use of their favorite applications. 

It is therefore worth defining the upper price barrier of the respondents' favorite application or 

program, above which they would rather not use this application or program than pay for it 

(Figure 6).  
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Figure 6. The upper price barrier of respondents' favorite application/program, above which they would 

rather not use the application / program than pay for it. 

Source: own.  

Every third student would be willing to pay up to PLN 20 per month for their favorite 

application or program (35.8%). Above this amount, he would rather not use it than pay. About 

20% of the respondents indicated PLN 30 per month as the upper limit, and 18% - PLN 10. 

Every tenth student declared PLN 50 per month (10.4%). Only 4.2% answered that they would 

rather not use their favorite platform than pay for it. A similar percentage of respondents 

indicated that they would be willing to pay more than PLN 50 per month (4.7%). These answers 

largely show the rather low price sensitivity of students to the use of their favorite platforms. 

This is also evidenced by the data presented in Figure 7. 

 

Figure 7. Respondents' declaration when their favorite application / program becomes payable. 

Source: own.  
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The vast majority of students (70.8%) declared that if the respondents' favorite application 

or program was paid at an affordable price, they would continue to use it. Every fourth 

respondent said that he would look for a replacement (24.5%). Only 1.4% of respondents said 

that they would give up using their favorite application, and 2.8% had no opinion. 

It is also worth presenting the declarations of the surveyed students regarding which paid 

applications, programs or streaming services they have purchased (including, for example, diet, 

sports and other applications). Data in this range are presented in Figure 8.  

 

The sum in the graph is greater than 100% because respondents could indicate more than one answer. 

Figure 8. Purchased paid versions of applications, programs or streaming (including e.g. diet, sports, 

other applications) by respondents. 

Source: own.  

The vast majority have purchased access to Netflix (77.8%). As mentioned, this app is only 

available in the paid version. In addition, 57% have a paid version of Spotify. Netflix and 

Spotify are therefore the two most paid applications by students. Some also have MS Office 

(12.7%), a paid version of YouTube (8.9%) or Photoshop (5%). Nearly every tenth student 

stated that she/he did not use paid versions of applications or programs (9.4%). 

The respondents were asked how much, on average, they spend per month on the purchase 

(including subscriptions) of the above-mentioned applications, programs, streamings in total 

(Figure 9).  
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Figure 9. The amount that respondents spend on an average monthly for the purchase (including 

subscriptions) of the above-mentioned applications/programs/streaming. 

Source: own.  

According to the declarations of nearly every third student, on average, they spend from 

PLN 21 to PLN 50 (30.7%) per month on the purchase or subscription of the above-mentioned 

applications, programs or streaming services. Moreover, 22% spend PLN 10-20, while 21.7% 

- from PLN 51 to PLN 100. Only one in ten respondents stated that they did not spend any 

amount (11.3%). 

To sum-up, key findings of the research are as follows: 

 Every second student would not give up Messenger if it was paid at an affordable price. 

 Every third from Instagram and Spotify, every fourth from YouTube, and every fifth 

from TikTok. 

 Every third student would be willing to pay up to PLN 20 per month for their favorite 

application or program. 

 71% of students declared that if their favorite application or program was paid at an 

affordable price, they would continue to use it. 

 25% of respondents said they would look for a replacement if their favorite app or 

program became paid. 

Based on the above research results, it should be noted that the price sensitivity of the 

surveyed students to their favorite applications or programs is rather low and they are willing 

to pay for using them, as long as the price is affordable. 
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5. Discussion  

In this research, the price sensitivity of students towards their favorite applications and 

programs in the context of new technologies was established. The study provides insights into 

the willingness of students to pay for these services and identifies specific preferences and 

behaviors regarding the use of paid and free versions of applications. Research has shown that 

the price sensitivity of students to their favorite mobile and web applications or programs is 

rather low. Paying for their favorite applications would not be a problem if only the price was 

affordable (up to PLN 20 per month). This means that the price up to this amount would not be 

a barrier to limiting the use of these applications by young people. The relatively low price 

sensitivity in this case is influenced, among others, by factors such as: poor availability of 

substitutes, free or relatively low prices in relation to average income, the need to use platforms 

due to the fulfillment of various types of needs by these platforms (e.g. 40% of them use them 

for professional and/or commercial purposes) , relatively high brand loyalty and dependence on 

these platforms, as well as the young age of users (younger people may be less sensitive to price 

changes than older people). The results of the research show the attachment of students to these 

applications, which increases the concerns about the risks associated with the use of these 

platforms (e.g. addiction to these platforms, isolation of young people in particular, depression, 

screen fatigue, risks associated with cybercrime and many more).  

Previously, similar research was conducted on the willingness to pay in the technology 

sector. For example, Hebly (2012) investigated the willingness to pay for paid Mobile 

Applications (Paid Apps), especially the importance of antecedents on likelihood to purchase 

paid Apps. The study of Wang, Chang, Chou & Chen (2013) aims to advance our understanding 

of the factors that influence the intention to use and willingness to pay for mobile TV apps by 

triangulating the social cognitive theory, motivation theory and the notion of perceived value. 

Gundlach & Hofmann (2017) used a choice-based conjoint analysis to investigate whether 

consumers demonstrate willingness to pay for tablet news apps and whether online advertising 

is negatively related to consumers’ willingness to pay. Furthermore, Furner & Zinko (2018) 

investigated which factors dispose an individual to be willing to pay for an app.  

Price consistently emerges as a significant factor in willingness to pay across all presented 

studies. While other research focus on broader contexts or specific domains, this article narrows 

down to a specific demographic (students) and specific applications, providing a nuanced 

understanding of their preferences and limits. Prior to this research, there was a lack of focused 

studies on the price sensitivity of young people, specifically students, towards new 

technologies. This study contributes by addressing this gap and shedding light on the 

preferences and willingness to pay for various applications. It delves into the practical aspects 

of consumer behavior. 
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6. Conclusions  

The conclusions drawn from the research emphasize that students exhibit relatively low 

price sensitivity when it comes to their favorite applications and programs. Affordability seems 

to be a crucial factor, with a significant proportion expressing a willingness to pay for these 

services. The findings highlight the attachment of students to these applications and the 

importance of considering price as a potential barrier to limit their use. 

The results confirm the hypothesis that students would be willing to pay for their favorite 

applications at an affordable price. The hypothesis assumed that students who already purchase 

paid versions of some applications would not give up using free applications if they were 

reasonably priced, and this assumption finds support in the survey results. 

The research employs a quantitative method, providing statistical insights into the 

preferences of students. Clear formulation of research questions and a structured methodology 

contribute to the study's reliability. However some limitations related to the research conducted 

should be indicated. The research is geographically limited to students in Krakow, Poland, 

potentially limiting the generalizability of findings to a broader population. The study focuses 

on a specific demographic (students), limiting the applicability of results to other age groups. 

The research assumes a willingness to pay based on the affordability of prices, but individual 

financial situations and priorities may vary. 

The study adds to the existing knowledge by providing specific insights into the price 

sensitivity of students towards new technologies, a topic with limited prior research.  

Lessons learned include the importance of considering affordability in understanding consumer 

behavior in the context of technology. The research holds significance for platform owners, 

marketers, and educators in understanding how price influences students' choices.  

The information obtained can inform pricing strategies and marketing efforts in the new 

technologies sector. The results can serve as a basis for further investigations into the evolving 

dynamics of consumer behavior in the digital era. 

Future research could explore in more detail the factors influencing students' decisions to 

pay for specific applications. Additionally, investigating the long-term effects of increased 

prices on usage patterns and potential behavioral shifts would contribute to a comprehensive 

understanding of the dynamics in the new technologies sector. 

In conclusion, the study contributes valuable insights despite its limitations, providing  

a foundation for future research and practical applications in the field of new technologies. 
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Purpose: The purpose of this study is to evaluate the potential of the study of strategic cohesion 

in the form of case study analysis. In addition to the theoretical part, the study presents a case 

study analysis of the strategic cohesion of two companies. 

Design/methodology/approach: The paper highlights the methodology in the research 

approach: reductive approach vs holistic approach. To this end, based on the analysis of the 

literature, the main areas and relationships of the occurrence of strategic coherence were 

identified, both in the holistic and reductive research approaches. In the next stage of the 

research - a case study was used as a tool for studying the strategic coherence of enterprises. 

Findings: The results of the analysis of the two cases suggest that achieving strategic coherence 

of an organization is important from the perspectives of its development and survival in the 

market. Crucial to achieving coherence appears to be the commitment of the organization's 

CEO to support strategic coherence. 

Research limitations/implications: The analysis of the literature indicates methodological 

difficulties in defining research methods for studying the strategic coherence of an enterprise 

(Romanowska, 2018; Mielcarek, 2020). The future research process, due to the complexity and 

difficulty of implementing tools to measure the strategic cohesion of an enterprise, requires 

great care in interpretation. Trying to propose a universal tool requires the decision to choose  

a holistic or reductionist approach. The holistic approach seems the most appropriate yet 

difficult to implement (Romanowska, 2018). The weaknesses of the reductionist approach are 

due to the subjective reduction of relevant variables. Limitations in the conducted research stem 

from the use of the case study as a research method. Its weaknesses include: the inability to 

create generalizations, random data collection, and the degree of structuring of individual cases 

(Czakon, 2011). 

Practical implications: Awareness of the importance of strategic consistency by the 

organization's CEO in the area of managerial decision-making can have a significant impact on 

the effectiveness and efficiency of business management. 

Social implications: The research construct (originally addressed to the analysis of the strategic 

coherence of enterprises) can be adapted to the study of the strategic coherence of public 

organizations (Latham, 2017) at different levels and areas of operation. The direct implications 

for society can manifest in more coherent strategies of individual municipalities, cities or 

provinces. The study of cohesion should ensure a more balanced and harmonious development 

of society. 
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Originality/value: This paper appears to systematize research approaches in the area of 

strategic coherence. It is pointed out that case study analysis can be a tool for studying strategic 

coherence in the VUCA world in a holistic approach. 

Keywords: strategic coherence, strategic change, strategic leadership, VUCA. 

Category of the paper: case studies. 

1. Introduction 

Modern companies operate under conditions of permanent change defined as a VUCA 

world. It is becoming a fundamental problem not only to maintain competitive advantage and 

even to survive in a turbulent environment. The managers in charge work on creating and 

implementing winning enterprise strategies (ObBój, 2010), which should explain in a simple 
understandable way how the organization will achieve its goals. Implementing a strategy 

involves making clear choices about how to be competitive (ObBój, 2009) One famous manager 

of the 20th century claimed that in reality strategy is something very simple: you take a direction 

and follow it with all your might. (Welsh, 2005). K. Obloj points to three characteristics of  

a good strategy. These are: choice, simplicity and consistency of strategy (ObBój, 2009).  

In practice, a company's strategy can be considered from two perspectives: first, strategic choice 

and strategic consistency in action (ObBój, 2009). With the assumption that coherent 

organizations perform better than organizations with less coherent strategies, it seems quite 

obvious that any organization should have a high level of strategic coherence. In view of the 

above, the question can be asked how to maintain a high level of strategic coherence? Crucial 

in the process of management and thus achieving strategic coherence is the role of the top 

manager, who is responsible for executing the strategy and achieving the set goals. Good 

leadership is expected of a manager who carries out specific tasks and organizational goals in 

an efficient and effective manner (Gryffin, 2021). Efficiency is about making the best use of 

the organization's resources. It is about ensuring that the organization's resources are not wasted 

or destroyed. Proper organization of work will have a great impact on the efficiency of the 

organization's management. When we evaluate the work of a manager, we do so mainly through 

his effectiveness (Dudycz, Osbert-Pociecha, Brycz, 2012), i.e. the ability to achieve the desired 

goals using specific resources. Effectiveness (Drucker, 1963) is not only making the right 

decisions but, above all, the ability to implement them in a diverse organization in a turbulent 

environment. Leadership effectiveness and the ability to maintain strategic coherence translates 

into the ability to execute the company's strategy (Burgelman, 2014). Strategic consistency 

should enhance the effectiveness of the managing director. Efficiency and effectiveness in the 

work of a manager are the most important qualities of his work (Kowal, 2013), which will 

contribute to the success of the organization. Managers, depending on their position in the 

structure, are responsible for achieving strategic, tactical and operational goals. In the case of 
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micro and small organizations, success and strategic consistency can be derived from good 

work organization, efficiency in the operation of individual managers. Efficiency will be 

derived from order, order, which become apparent in the internal processes of the organization 

(Kożun-Cieślak, 2013). The larger the organization, the greater the complexity of internal 

processes. The number and detail of processes is adequate to the size and functions that each 

organization performs. From this perspective, for success, the efficiency of the entire 

organization is crucial and this can be achieved with a high level of internal and external 

strategic coherence of the enterprise. 

Goal effectiveness is primarily an activity in the area of strategic nature concerning past, 

present and future decisions made by top managers (Drucker, 1963). From the perspective of 

the functioning of the enterprise, the short- and long-term goals set before it, full coherence can 

be expected at the level of the entire organization as well as its individual components.  

The problem of strategic coherence is a problem identified in the field of strategic management. 

In strategy, we define the goals, initiatives or objectives we want to achieve and how to achieve 

them within a certain period of time. Lack of strategic coherence is a problem concerning the 

discrepancy between the declaration of strategy and its implementation. Strategy theory 

assumes that strategies at different levels should be consistent to ensure competitive advantage 

(Hofer, Schendel, 1978; Miles, Snow, 1978; ObBój, 2007; Romanowska, 2018). Discrepancies 

in strategic coherence can apply to any of the strategic areas that strategy can play in a company 

(Mintzberg, 1998):  

1. (strategy is a plan), strategy as a result of strategic planning, action plan; 

2. (strategy can be a ploy), a specific action within a strategic plan, a strategic maneuver 

directed at opponents or competitors; 

3. (strategy is a pattern), a template, a pattern of behavior according to certain rules of 

conduct; 

4. (strategy is a position), the position of an organization compared to its environment, 

compared to other participants; 

5. (strategy is a perspective), as an innate perception of the world. Some organizations 

build benevolent marketing or ideologies according to which they operate and on which 

they focus their activities. 

The essence of the management process is the functioning of the organization in the most 

efficient, effective, orderly manner possible, and all in order to ultimately achieve the 

organization's goal with an appropriate amount of resources. An attempt to determine the level 

of strategic coherence of the organization seems to be essential for the functioning of enterprises 

in terms of achieving success in the long term. 
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2. Strategic coherence 

Effective management for corporate success in the context of strategic coherence has been 

a phenomenon of interest to researchers for more than 40 years (Venkatraman, Camillus, 1984; 

Peters Waterma 1982; Venkatraman, Prescott, 1990). Among the various approaches to the 

occurrence of strategic coherence, Peters and Waterman's 7 S concept can be mentioned as one 

of the first. In the 7S model, it consists of seven components of an organization whose central 

part (management context) is shared values. Values provide the intra-organizational context 

and the link for the three hard and three soft components of each organization.  

The "hard components" include strategy, structure and management system. The other "soft 

components" are skills, management style and personnel (Peters, Waterman, 1982). Waterman 

and Peters were the first to put forth the thesis that it is not organizational structure but cohesion 

within a system of interconnected organizational values that affects the success of  

an organization. 

 

Figure 1. Strategic coherence as McKinsey 7S Framework. 

Source: Peters, Waterman, 1982, p. 28. 

Strategic coherence is an approach to organizational management that assumes that all 

components of strategy, such as goals, sub-strategies, processes, organizational resources and 

organizational culture should be interrelated and complementary in a harmonious way.  

Strategic coherence is crucial to the effectiveness of an organization's operations.  

In practice, the pursuit of strategic coherence can be applied at various levels of the organization 

from the management of the entire enterprise to the management of specific projects or 

processes (Hass, 2011). Its purpose is to ensure that all decisions and actions made in the 

organization are coordinated and serve a common goal - the realization of the organization's 

strategy. Strategic coherence is formed between the process of strategy formulation and the 
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process of strategy implementation (de Wit, Mayer, 2007). When analyzing strategic coherence, 

it is necessary to study the compatibility of three areas: 1) the organization's environment,  

2) strategic choices, and 3) internal processes (Romanowska, 2018). 

The issue of strategic coherence emerged in the literature in the late 20th century. The term 

refers to the logical coherence of multiple initiatives and programs implemented in a single 

organization at a given time. When strategic coherence exists, different organizational policies 

and practices complement and reinforce each other. In the absence of strategic coherence, these 

activities can be implemented haphazardly and even contradict each other. Such behavior 

contributes to the failure of the organization. Separate efforts may be based on contradictory 

(inconsistent) decisions and personnel may be placed under opposing demands. The concepts 

of coherence in enterprise management are presented by the concept of organizational 

coherence and strategic coherence. Coherence at the level of enterprise management should be 

understood as the mutual alignment of decisions made by managers at all levels of management 

in such a way that, regardless of their place in the organizational structure or organizational 

process, they are aligned with each other. Strategic coherence describes the compatibility of an 

organization's strategy with the various elements of the organization's interior and its 

environment (Romanowska, 2018). Table 1 presents a chronological summary of definitions of 

strategic coherence. 

Table 1. 

Summary of definitions of strategic coherence 

Author Definition of the concept of coherence in chronological terms 

Hofer, Schendel, 

1978 

Internal alignment refers to relationships involving company-wide strategy, sector-specific 

strategies, and functional strategies. 

Petrers, 

Waterman, 1980 

Consistency of 7 elements with common values as their glue : strategy (strategy), structure 

(structure), procedures (systems), staff (staff), leadership style (styles) and skills (skill). 

Venkatermann, 

Cailus, 1984  

Consistency between the strategy and various elements within the organization, external 

consistency between the environment and the company's strategy, and consistency 

between the strategy formulation process and the implementation process. 

Alignment is the result of the configuration of the organization's elements, and as  

a process it manifests the need to accumulate appropriate resources for the enterprise in 

response to opportunities and threats that will arise in its environment. 

Venkatermann, 

Prescott, 1990 

Coherence includes 3 types of relationships: between the strategy and various elements 

within the organization, external coherence between the environment and the company's 

strategy, coherence between the strategy formulation process and the strategy 

implementation process. 

Tece et al. 1994, 

1997 

The ability of a multi-product and multi-branch corporation to generate and exploit 

synergies of various types and cause and make different parts of the organization act as 

one entity. 

Corporate coherence is the ability of a multi-product and multi-branch corporation to 

generate and exploit synergies of various types and make different parts of the 

organization act and be managed as one entity. 

Grant, 1998 Strategic fit means that there must be compatibility between the company's goals and 

values, with the external environment, with resources and competencies, as well as the 

organization and systems. 

Gunasekaren, 

1998 

Agility is the ability to survive and cope in a competitive environment full of 

unpredictable changes, which requires quick and effective responses to market changes. 
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Cont. table 1. 
Zott, Amit, 2008 Fit, viewed as a state, is characterized by the consistency of the configuration of elements, 

i.e., one at which peak performance is achieved. 

Thompson, 

Peteraf, Gamble, 

Stricland, 2012 

Analyzing and comparing the consistency of the value chains of individual businesses 

(identifying cross-business strategic fit along the value chain). 

Source: Elaboration based on Romanowska, 2018; Mielcarek, 2020. 

Strategic coherence emerges as an effort to define the company's most important challenges 

and develop strategies to meet them (Rumelt, 2022a). The vast majority of researchers believe 

that strategic coherence supports the functioning of an organization, improves its effectiveness 

and efficiency in achieving its intended goals (Peters, Watreman, 1982; Romanowska, 2018; 

ObBój, 2009). Striving to achieve strategic coherence at the level of intentions, declarations or 

goal setting seems obvious in small organizations. The larger the organization, the greater the 

complexity and the problem with communicating and understanding strategy by employees 

(WoBeczek, 2016). The greater the complexity the more difficult it is to coordinate and 
implement competing goals (Hass, 2011). The question arises as to how to define it and measure 

strategic cohesion of a company?  

From the perspective of companies, cohesion research is quite difficult and ambiguous.  

This is due to the high complexity and many concepts of studying cohesion both inside and 

outside the organization (Mielcarek, 2020; Gadomska-Lila, 2013). Researchers have a problem 

in measuring strategic cohesion (Romanowska, 2018).  

Over the years, it has been proposed to create concepts for studying strategic coherence, 

understood as intra- and extra-organizational alignment of activities with the organization's 

strategy. 

A fundamental problem in the study of consistency concerns the choice of the reductionism 

vs. holism approach. 

Table 2. 

Comparison of research approaches in the process of studying the strategic coherence of the 
organization 

Characteristics 

of the approach 

Reductionist approach Holistic approach 

After a break in 

research 

Consistency of several features of the 

environment, for example, the life phase 

of the sector, several features of the 

strategy, for example, resource allocation. 

A wide range of relationships between 

characteristics of both strategy and 

environment 

Strengths The ability to accurately isolate variables 

in the beginning of the links between them 

and systematically repeat the study which 

allows the accumulation of knowledge 

The ability to maintain a systemic, 

comprehensive view of the complex 

relationships between variables 

Weaknesses Possible error due to omission of the broad 

context of the relationship between the 

variables under study 

The complexity of the cohesion problem 

makes it difficult to pose and verify research 

hypotheses about the nature of cohesion and 

the difficulty of generalizing research 

findings 

Proper testing 

methods 

Multiple regression with interactions, 

analysis of variance, subgroup analysis 

cluster analysis benchmark analysis second-

order factor analysis canonical analysis 

Source: Elaboration based on: Romanowska, 2018; Mielcarek, 2020. 
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Adopting a holistic approach seems most appropriate from a systems perspective. A holistic 

view of an enterprise's success provides more objective knowledge in this area than  

a reductionist approach. The drawback of such a research approach is its cost and complicated 

implementation. The reductionist approach will contract a larger-scale study of a specific piece 

of strategic coherence.  

3. VUCA environment 

The term VUCA was used to describe the post-Cold War geo-military environment.  

Just as the word strategy once derived from the Greek strategos (ObBój, 2007) has its etymology 
from military terms, the term VUCA has similarly found its way into the language describing 

the turbulent corporate environment. Originally, the terms of the new, in many respects volatile 

environment were outlined in the document "USAWC Strategy Research Project - Training and 

Educating Army Officers for the 21st Century: Implications for the United States Military 

Academy (Whitman, 1998). The document, approved as a training manual at West Point,  

notes the ambiguity of the changing external environment. PP³k Whitman analyzed the forces 
shaping the situation in the 21st century and drew attention to the new paradigm in which the 

military as an organization will find itself.  

Nowadays, the acronym VUCA is used to describe the unpredictable nature of turbulent 

changes in the business environment. VUCA refers to the first letters describing the volatility 

of the business environment of enterprises (Barman, Chandibai, 2017): 

 V for Volatility. It is becoming increasingly difficult to predict trends, events and 

situations (both their speed and their scope).  

 U for Uncertainty. Uncertainty stems largely from a sense of being out of control and 

unable to predict variables. 

 C for Complexity. The changes involve many phenomena, areas and cover an ever-

increasing range of information. This range is so large that it is difficult for us to 

assimilate all possible variables. 

 A as Ambiguity. It turns out that the indicated phenomena can not always be explained 

by logic and analysis. Many situations and events require a broader perspective and new 

experiences. All because of ambiguity. The world of VUCA has become a new 

environment for enterprises. (Dilon, Nguyen, 2021). 

As the E&Y researchers point out, the concept of managing a business in a VUCA 

environment requires that it is not so much about planning specific steps as it is about nurturing 

the vision of the business. A leader's approach turns out to be crucial. The leadership 

(Sulkowski, 2009) that a leader brings defines the vision that gives direction to the enterprise's 

aspirations. Actions focused on the planning function can stiffen the enterprise. Looking at the 

vision enables one to respond to changing conditions in a way that is consistent with  
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a predetermined concept and set goals. It is also important to demonstrate an understanding of 

possible difficulties or challenges. In response to this complexity, a clear system of action 

supported by the organization's vision and mission should be established. The mission and 

organizational values accepted by all employees will help define the tasks and processes that 

will provide security in a moment of dispute or chaos. The approach to change in a VUCA 

world can be presented in the form of three actions: analyze the organization's environment 

such as central and peripheral changes (odd things, different things); interpret events and 

observations; consider what resources and organizational skills I can use to meet future 

challenges in a changing VUCA world (ObBój, 2022).  

All internal activities should follow the company's vision, while ensuring internal strategic 

consistency. 

4. Case study analysis 

The empirical part analyzes the example of two organizations that have demonstrated 

different internal approaches to strategic coherence. The first is the analysis of Nokia and the 

second is Microsoft. The NOKII example can be divided into two stages: the first period of 

dynamic growth associated with the development and entry into new technologies,  

and the second stage of Nokia's corrosion.  

Both organizations went through various stages of development, stagnation and subsequent 

growth. Both companies were active in the new technology sector and both operated in the 

global market. Both Nokia and Microsoft were market leaders in the international arena.  

Nokia failed as a result of strategic misalignment. Microsoft, after changing its CEO in 2014, 

began to grow again. When comparing the two organizations, one should ask what was 

different? What caused the failure of the Nokia brand, and why did Microsoft record such 

significant growth (Gotsch, Lienhard, Schögel, 2019)? Was the difference due to a lack of 
internal and external cohesion at Nokia after 2004? 

Based on the analysis of Finnish researchers, Table 1 presents four attributes of success and 

failure analysis of NOKIA over the years. The success attributes were defined as strategic 

leadership organizational projects, capabilities and the organization's environment. 
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Table 3. 

Summary of activities, factors in perspective of feelings about managerial activities in four 
research perspectives 

NOKIA's success in the 20th century NOKIA's failure in the 21st century 

(1) strategic leadership 

Kairamo, the company's CEO from 1977 to 1988, is 

also recognized in many texts as an important 

contributor to the company's success. He is seen as  

a charismatic and extroverted personality who was the 

driving force behind Nokia's initial international 

expansion and a staunch supporter of a flexible, 

dynamic and constantly learning organization. Jorma 

Ollila was Nokia's CEO when the company went from 

near bankruptcy to remarkable growth in the 1990s. 

Ollila's financial experience was considered crucial in 

transforming the company from a failed conglomerate 

into a successful telecommunications company. 

Moreover, many accounts praise Ollila's personality 

and skills as the source of Nokia's success. Whether it 

is Ollila's public presentations (organizational skills, 

innovation, vision, or negotiation skills, many authors 

recognize him as a major contributor to Nokia's 

success story. "Time and again in its history, Nokia 

has taken the opportunity to enter exciting new 

businesses with high risk but great growth prospects"; 

"Only a handful of people and key decisions were 

responsible for Nokia's success". 

An interesting feature of the narratives highlighting 

strategic leadership as a cause of failure is the 

personification of the corporation. In the texts, Nokia 

was seen as corrupt, arrogant, lazy, slow, inconsistent, 

focused on internal competition and threatened.  

Two business researchers offered the following 

interpretation: "Kallasvuo now sees that the company 

has not paid enough attention to the emotional 

overtones caused by internal competition for resources 

to develop a wide range of phone models". Former 

Nokia director Frank Nuovo highlighted the laziness 

and stagnation resulting from a combination of the 

company's normal evolution and large size: "I look 

back and think that Nokia was simply a very large 

company that began more to maintain its position than 

to innovate for new opportunities. There was  

a realization within the company that touch was 

increasingly important, and they were working to 

achieve that, but when a company is really busy 

maintaining what it has created, it's hard to put enough 

pressure on something so drastically new and create 

urgency".  

(2) organizational design 

Conscious and continuous thinking about the 

company's structure is considered an important 

innovation on par with product innovation". Nokia's 

strength is effective intra-organizational 

communication and the company's values, strategies 

and vision, as well as the rapid dissemination of daily 

information in an easily accessible manner throughout 

the company. Finally, many authors argued that one of 

the key factors in Nokia's success was the mastery it 

demonstrated of international expansion. Nokia was 

able to expand rapidly internationally, thereby gaining 

first-mover advantage in many emerging markets and 

enjoying economies of scale that would have been 

unattainable in its small domestic market. 

In the spring of 2009, I started receiving messages 

from the Nokia organization that the company was not 

being managed consistently. Problems began to pile 

up, decision-making was slow, and discussion was 

moved to large committees where focus was lost". 

What followed was three years of massive 

restructuring. Costs were being cut, but revenues were 

not being generated. Successful restructuring can 

revive failing corporate giants, but in Nokia's case 

things went terribly wrong.  

(3) opportunities 

Nokia emphasized lifestyle in communications in 

building its brand - a strategy that explains an 

important part of its breakthrough". Nokia had 

products for every consumer in the world...  

We avoided pushing the same model everywhere. 

Instead, we tailored our products to local expectations 

and changing consumer habits. The habits of 

consumers. And very often we have succeeded". 

"The arguments of failure based on capabilities 

focused on three failure is epitomized by the 

corporation. In the texts analyzed by the researchers, 

Nokia was seen as corrupt, arrogant, lazy, phone 

business) and Elop's insufficient knowledge of the 

industry as a problem: slow, inconsistent, focused on 

internal competition and threatened. Two business 

academics offered categories: insufficient 

technological knowledge in top management, 

incorrect approach to consumer marketing and inferior 

products to competitors. 
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Cont. table 3. 
(4) environment 

The explanation for the success focused on the role of 

Finnish government policies. The government's 

policies on competition and deregulation in the 

telecommunications sector were important to the 

evolution of the Finnish telecommunications cluster 

and Nokia's success. Moreover, the liberalization of 

the Finnish capital market provided Nokia in the early 

1990s with the foreign investment it needed to finance 

the company's focus on telecommunications and its 

resulting rapid growth. Various texts - especially by 

government-sponsored academics - portrayed public 

funding as an important source of early radio 

development and later R&D programs. 

Lack of ability to adapt to a changing environment: 

Until the launch of Apple's iPhone in 2007 and 

Google's Android in 2009. Nokia and Microsoft were 

the undisputed leaders in their respective industries. 

Since then, both have been gripped by the rapid 

convergence of digital communications, information 

systems, consumer electronics, as well as software and 

various types of digital content. This convergence has 

broken down pre-existing sector silos and replaced 

them with the rapidly evolving Internet.  

Both companies faced new and unfamiliar competition 

and were forced to develop new strategies tailored to 

the new market regime. "In recent years, Nokia has not 

only tried to produce better phones. It has had 

difficulty culturally adapting to the new business 

environment. It is difficult to determine exactly what 

cultural changes were needed". 

Source: Elaboration based on Laamanen, Lamberg, Vaara, 2016. 

When analyzing the internal causes of Nokia's crisis, it is important to note the reallocation 

of important leadership roles and the poorly executed 2004 reorganization toward a matrix 

structure (Doz, 2017). This led to internal conflicts and the departure of key executives,  

which led to a deterioration of strategic thinking and leadership in mission setting and creation 

(Doz, Wilson, 2017; Doz, 2017). By the same token, after 2004, top management no longer had 

sufficient technological knowledge or strategic integration to prioritize and resolve conflicts as 

a result of using a matrix structure, which was paradoxically intended to aid internal cohesion. 

At the same time, the cost-cutting measures introduced made Nokia's strategy of product 

differentiation through market segmentation ineffective and resulted in the proliferation of 

inferior products (Doz, Wilson, 2017) During this period, chaos reigned at Nokia as a result of 

sudden market changes. Activities within the organization were not consistent. The lack of 

internal consistency translated into an even bigger problem with a faster runaway market and 

external inconsistency. All attempts at change were either misguided or late (Doz, Wilson, 

2017). Less than 3 years of operating under the VUCA environment and internal chaos led to 

Nokia's collapse. 

Analysis of the determinants (Table 3), indicates that Nokia in the 1990s was  

an organization with a high degree of strategic coherence both internally and externally.  

This is evidenced by numerous reports describing the genesis of its success (Laamanen, 

Lamberg, Vaara, 2016). In fact, it is difficult to conclusively determine whether the key in 

Nokia's decline as a leading manufacturer of phones and later smartphones was only external 

factors. The sudden mismatch with the external market was some consequence of problems 

with strategic consistency within the organization. In 2011, a year after CEO Stephan Elop was 

hired, an internal memo came to light, from Nokia's first non-Finnish CEO. It drew attention to 

the problem of Nokia's loss of market competitiveness. Elop argued in order to compete in  

a changing market one should focus not on the phone but on the ecosystem: The battle for 
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devices has now become an ecosystem war, where ecosystems include not only the device's 

hardware and software, but also developers, applications, e-commerce, advertising, search, 

social applications, location-based services, unified communications and many other things. 

Our competitors are not taking our market share with devices; they are taking our market share 

with the entire ecosystem. This means that we will have to decide how we will build, catalyze 

the ecosystem or join it (Doz, Wilson, 2017). Nokia's board of directors considered the content 

of the announcement to be an act of misjudgment. It failed to note that there was a loss of 

external coherence. Shortly thereafter, Nokia's CEO announced a new strategy for Nokia, which 

included a "strategic partnership" with Microsoft and a shift in smartphone strategy to Microsoft 

Windows Mobile. Two years later, in a further erosion of the business, Microsoft acquired  

a division of Nokia called "Devices & Services," the entire division that manufactures and sells 

phones, as well as provides services to end customers (Doz, 2017). It was headed by former 

Nokia CEO Stephane Elop. With no operating system of its own, Nokia was doomed to rely on 

Microsoft. Especially since its development work on the first Windows Phone smartphones was 

supported by the American conglomerate. Microsoft wanted to have, after all, a smartphone 

manufacturer that would launch devices in line with its new lineup and target the iPhone directly 

(Doz, Wilson, 2017).  

The second analysis of strategic coherence is the example of Microsoft in the middle stage 

of development. During the smartphone era, Microsoft CEO Steve Ballmer, through the 

acquisition of Nokia, tried to bring Microsoft into the smartphone manufacturer market.  

Two years after that decision, Ballmer stepped down as Microsoft CEO. Problems with the 

consistency of Ballmer's earlier strategic decision to acquire Nokia are evidenced by the fact 

that on news of his resignation from the CEO's chair, stock prices rose 7%. Microsoft's new 

CEO is Satay Nadella. Nadella, in his inaugural speech, when talking about the future did not 

mention Windows even once. The key for him was to change the strategy and rebuild the 

organization's value system. The change of CEO meant not only a change in business direction 

(abandoning mobile products and services such as Nokia/Microsoft Lumia and at the same time 

developing the business towards cloud services for business), but most importantly an internal 

change in the organization's value area (Nadella, Show, Triace, 2017). Sat Nadella, said that 

organizational culture can be a term that is not clear and amorphous to the participants  

of the organization. He claimed that Microsoft's culture renewal is a top priority for him,  

"... I am committed to ruthlessly removing barriers to innovation so that Microsoft can get back 

to what everyone joined the company for - 'to change the world' " (Nadella, Show, Triace, 

2017).  

The Microsoft CEO, speaking about refreshing the Microsoft spirit and culture, said as 

follows: "We organized focus groups to allow people to share their opinions anonymously as 

well. Listening was the most important thing I implemented every day, because it built the 

foundation of my leadership for the years to come. To my first question about why Microsoft 

exists, the message was loud and clear. We exist to create products that empower others.  
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This is the meaning we all want to give to our work. I heard it from hundreds of employees at 

every level and in every part of the company. Employees wanted a CEO who would make 

meaningful changes, but at the same time respect Microsoft's original ideals, which have always 

been to change the world. They wanted something clear, tangible and inspiring. They wanted 

to hear more often about progress in a clear and simple way. Engineers wanted to lead again, 

not follow. We had the technology that the press raved about in Silicon Valley, such as state-

of-the-art artificial intelligence, but we weren't showing it off. What employees were really 

demanding was a roadmap to remove organizational paralysis" (Nadella, Show, Triace, 2017). 

The above excerpt shows that the culture change that Sat Nadel wanted to achieve was 

implemented at a strategic level. The message and values were consistent with actions.  

They did not remain a mere declaration. Microsoft's CEO was personally involved in ensuring 

consistency by creating a value system. These activities were aimed at creating strategic 

consistency within the organization. The refreshed value system was intended to ensure internal 

consistency in the long term. In a theoretical sense, this resembled Peters and Waterman's 

implementation of the 7S's concept (Peters, Waterm, 1982). 

Microsoft's new CEO believed that one cannot be an empathetic leader by sitting in an office 

behind a computer screen all day. An empathetic leader must participate, be in the world,  

meet people where they live. A leader should see how the technology he creates affects their 

daily activities. These values were to translate into an approach to innovation, improvements, 

enhancements carried out by all possible means so that tomorrow is better than today.  

For consumer products, the key was to be modern software design, which included online 

products updated through constant experimentation to be better suited to the needs of today's 

and tomorrow's customers. "We needed to build a deeper empathy for our customers and their 

unarticulated and unmet needs. It was time for a refresh (Nadella, Show, Triace, 2017). 

Microsoft's leadership has been changing its approach to business by modifying the company's 

internal values. A key one in the context of software production is timeless trust. Nadella, 

attempting to define the overarching value in Microsoft's changing culture as a culture of long-

term trust supporting the company's strategy, described it as the sum of the following values: 

empathy + shared values + security and reliability (Nadella, Show, Triace, 2017). In further 

reflection, Nadella writes that he keeps coming back to a simplified equation, which, in his 

view, accounts for economic growth and thus the achievement of business goals through  

a specific strategy. In his view, the basis for growth in the global world is the sum of education 

and innovation multiplied (supported) by intensity in the use of technology. The Microsoft 

leader claimed that he could not change Microsoft's strategy without changing the 

organizational culture. A key element in the strategic change process was not just the 

identification of new directions, but the daily work of realizing strategic coherence. Nadela 

wrote about the role of the CEO as follows:  
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"The CEO is the curator of the organization's culture. Anything is possible for a company 

if its culture is based on listening, learning and leveraging individual passions and talents in the 

company's mission. Creating such a culture is my main task as CEO" (Nadella, Show, Triace, 

2017). To implement these changes, the ranking performance management system responsible 

for low morale in teams was abolished. Individual managers were given more influence, 

allowing them to collaborate more freely or innovate their products (Gotsch, Lienhard, Schögel, 
2019). 

Nadella said: "I believe we can do magical things when we come together with a common 

mission, a clear strategy and a culture that brings out the best in us individually and collectively. 

Last week I talked about how we are aligning our structure with our strategy. Today I want to 

share with you the broader context and connective tissue between our mission, worldview, 

strategy and culture. It is critical that we begin the new fiscal year with a shared vision of what 

we can do and who we want to become." (Bishop 2015). Above what previous statements by 

Microsoft's CEO were backed up by his activity in implementing strategic intentions. Based on 

the above, it can be concluded that these activities were aimed at achieving strategic coherence 

internally and externally. 

Nadella continued his reorganization efforts to create a "more agile, communicative, 

collaborative, determined and motivated company" (Dhillon, Gupta, 2015, p. 60). During one 

meeting with employees, he said; "The world is diverse. We will better serve everyone on the 

planet by representing everyone on the planet. We will be open to learning our own biases and 

changing our behavior so that we can harness the collective power of everyone at Microsoft. 

We not only value differences, we seek them out and invite them" (Gotsch, Lienhard, Schögel, 
2019). 

In organizational terms, Nadella has set the following goals for changing the company's 

culture and achieving his vision of "One Microsoft" (Gotsch, Lienhard, Schögel, 2019): 
 Clearly and regularly communicate our sense of mission, worldview, and business and 

innovation ambitions. 

 Make cultural changes from the top down and get the right team in the right place. 

 Build new and surprising partnerships so we can create new value and delight 

customers. 

 Get ready for the next wave of innovation and platform changes. Let's redesign our 

capabilities toward a primarily mobile and cloud-based world and diligently guide our 

execution. 

 Advocate for timeless values and bring productivity and growth back to everyone. 

The direction of activities in the VUCA environment aimed at achieving external 

consistency was manifested in activities relating to Microsoft's competitive environment.  

In one conference, he outlined the purpose of the meeting: to debate and create a cultural 

Microsoft mindset for the future. He presented the company's new official mission statement as 
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the main business goal: "Enabling every person and every organization in the world to achieve 

more" (Bishop, 2015). 

The implementation of the new mission was to be based on the jointly developed three 

pillars of the company's future (Bishop, 2015): 

 Customer-obsessed. We will get to know our customers and their businesses through 

the eyes of a beginner, and then present solutions to meet their needs. We will be 

insatiably eager to learn from the outside and bring that knowledge to Microsoft,  

while innovating to surprise and delight our users. 

 Diverse and inclusive. The world is diverse. We will better serve everyone on the planet 

by representing everyone on the planet. We will be open to learning our own biases and 

changing our behavior so that we can harness the collective power of everyone at 

Microsoft. We don't just value differences, we seek them out and invite them in. 

As a result, our ideas are better, our products are better, and our customers are better served. 

 One Microsoft. We are a family of individuals united by one common mission.  

It is our ability to work together that makes our dreams believable and ultimately 

achievable. We will build on each other's ideas and collaborate across boundaries to 

bring the best of Microsoft to our customers in a single solution. We are proud to be 

part of the team Microsoft.  

In Satya Nadelia's subsequent speeches and declarations, one can see a direction geared 

toward constant change, so that Microsoft will adapt to and win in the changing world of 

VUCA. In announcements and future actions, he points to achieving strategic consistency 

externally and internally: I believe that culture is not static. It evolves every day based on the 

behavior of everyone in the organization. We are in an incredible position to achieve new 

growth this year. We will have to innovate in new areas, execute our plans, make hard choices 

in areas where something is not working, and solve difficult problems in a way that increases 

customer value. I truly believe that we can achieve magical things when we unite as one team 

and focus. I look forward to seeing what we can accomplish together in financial year (Bishop, 

2015). 

5. Result 

In the world of VUCA, achieving strategic coherence is particularly difficult. Internal and 

external strategic coherence is a desirable state in any organization.  

As literature reports indicate, the key in evaluating a strategic coherence study is to adopt 

an appropriate research perspective. Adopting a holistic perspective aims to identify all the 

determinants affecting strategic coherence on both the internal and external conditions side. 

Strategic coherence within an organization is concerned with assessing the fit and supporting 
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relationships of strategy, organizational culture, organizational structure, planning and 

decision-making. When examining the external determinants of strategic coherence, attention 

should be paid to how the organization's strategy is created in the context of the concept of 

creating competitive advantage (insiede-out vs. outside-in) (Krupski, 2011).  

Analyzing the example of NOKIA and Microsoft, it can be concluded that the company's 

CEO and leadership play a key role in the strategic alignment process. It is crucial to implement 

the strategy from the perspective of internal and external strategic coherence. The VUCA 

environment makes achieving high strategic coherence fleeting. The more difficult it is to 

maintain consistency in the long term, the greater the role of strategic thinking, execution 

leadership in strategy implementation. Similar findings were presented by Burgelman,  

who identified a series of transformations during the strategic evolution of long-lived 

companies (Burgelman, 2014, 2018). Analyzing HP's six-fold transformation over 77 years of 

existence, he identified a framework of "strategic leadership" to facilitate successful strategic 

transformation and achieve strategic alignment. This framework includes (1) defining the key 

tasks of strategic leadership, and (2) identifying four key elements of the company's strategic 

leadership capabilities: (a) adopting a strategic leadership system that integrates top-down and 

bottom-up strategic processes; (b) managing the often winding relationship between evolving 

corporate strategy and existing corporate culture; (c) balancing the strategic allocation of 

resources between alignment (with the existing product market environment) and evolution  

(the ability to search for new viable product market environments) in the internal ecology of 

strategy formation; and (d) maintaining constructive relationships in the dynamic interactions 

between the CEO and the board of directors (Burgelman, 2014, 2018).  

Analysis of leadership activities in achieving strategic coherence points to the key role of 

the organization's CEO.  

The use of the case study method to study strategic coherence in the VUCA world seems 

apt because of the systemic approach that the VUCA environment requires.  

Discusion 

The purpose of the article is to assess the potential of strategic coherence research in the 

form of case study analysis.  

The discussion of strategic coherence (Romanowska, 2018; Mielcarek, 2020) has been 

going on for more than 30 years. The article analyzes an example of two organizations from the 

perspective of strategic coherence using a case study as a research method. 

On the one hand, a study conducted using case study analysis can be theoretically creative 

(Czakon, 2011). On the other hand, the case study analysis, by virtue of its limitations, does not 

entitle to derive generalizable conclusions regarding strategic coherence. Case study analysis 
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allows the study to be carried out from a near holistic perspective. An example of such research 

is the case study description and valuation of strategic coherence based on three measures of 

strategic coherence: (1) how the strategy is implemented, (2) the core competency system, and 

(3) product and service alignment (Leinwand, Mainardi, 2016). Strategic coherence at the 

highest level means that the company meets the three conditions management, managers and 

employees at every level of the company understand how the company creates customer value, 

the customer value proposition is based on the company's four to six core competencies,  

and all of the company's products and services use the same core competencies (Romanowska 

2018). P. Leinwand and C. Mainardi confirmed in their research the positive effect of coherence 

on financial success, calling this positive coherence premium. Comparing the description of 

NOKIA's situation in the period 1995-2004 and Microsoft's after 2014, one can get the 

impression that the author's observations on the study of strategic coherence with the use of 

case study analysis, correspond with the results of Leinwand and Mainardi.  

In conclusion (abstracting from all the advantages and disadvantages of testing theory 

through case studies), it can be said that case study analysis is an accepted tool for studying 

strategic coherence in descriptive terms. This approach, can form the background of a detailed 

study of strategic coherence. It can be assumed that if the researcher choose a holistic approach, 

he can use case study analysis. In the case of a reductionist approach in the study of strategic 

coherence, a detailing study will be an indication. An example of such a study is "Learning for 

Action" carried out to evaluate the introduction of a new secondary education program in 

Hawaii with a quantitative charter (Lahtan, 2017). This study used a reductionist approach.  

The operationalization of strategic coherence considered three areas of coherence: the quality 

of planning for strategy implementation, the understanding of the meaning of the new strategy 

by all staff, and the actual coordination of strategy implementation (Lahtan, 2017). 

The adoption of quantitative methods and their operationalization is fraught with the 

dilemma of choosing a holistic vs. reductive approach in the construction of a research tool.  

As M. Romanowska points out, "constructing a research method for studying multidimensional 

strategic coherence and conducting research that allows generalization of research results is 

currently too challenging for researchers" (Romanowska, 2018). 

In conclusion, in future research on strategic coherence it is worthwhile to use triangulation 

of research methods. The search for research tools provides opportunities to develop answers 

to the following questions about strategic coherence research:  

1. Identify the strategic coherence factors of their relationship. 

2. Definition of criteria and measures for assessing strategic coherence. 

3. Create a model for assessing strategic coherence. 
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Conclusion 

Is strategic coherence possible in the era of VUCA? Analysis of two cases shows that yes. 

Its implementation is the responsibility of management and especially the Managing Director.  

A key element is management pressure in the area of producing an organization's value 

system that supports its strategy. The idea is that this action should lead to the penetration and 

adoption of values by all employees at all levels of the organizational structure. In the era of 

VUCA, strategic consistency is not and will not be a permanent attribute of the company.  

The example of refreshing the value system and making changes as part of the culture, 

paradoxically, should be a constant in the process of achieving strategic coherence.  

In the process of designing further research in the area of strategic cohesion using case study 

analysis, a holistic approach should be followed. In a quantitative research design situation,  

a reductionist approach should be used.  

It should be remembered that the essence of the management process is the realization of 

the organization's goal in the most, efficient and effective way possible (Gryffin, 2021; Drucker, 

1966), orderly and all in order to ultimately achieve the organization's goal with the appropriate 

amount of resources. The pursuit of an appropriate level of strategic coherence of the 

organization appears to be essential for the operation of enterprises in terms of achieving 

success in the long term. 

The future research process, due to the complexity and difficulty of implementing tools to 

measure the strategic cohesion of an enterprise, requires great care in interpretation.  
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Purpose: Growing global warming increases the threat of energy supply security in the form 
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Design/methodology/approach: For the designed database of functional scenarios of the mine 
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Findings: The research analyzed five technically feasible variants of modernization of mine 

water pumping stations. Each variant is characterized by a different degree of security of energy 

supply and a different level of meeting energy demand. 

Research limitations/implications: All variants of modernization of the pumping station 
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event of a sudden energy shortage. Pumping stations have some retention, nevertheless a longer 
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require large financial expenditures and would take several years. 

Social implications: The planned project of the energy supply security can have a positive 
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Originality/value: The aim of the article is to assess the investment relevance of safety projects 

for power supply to mine water pumping stations. The combination of the problems of drainage 

of liquidated mines, the use of renewable energy sources and energy storage to improve the 

security of power supply to pumping stations has not been the subject of scientific research so 

far. 
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1. Introduction  

Worsening global warming, more frequent wildfires, and other natural disasters are 

increasing threats to energy security known as "blackouts" (Tokarski et al., 2021). A blackout 

is a prolonged interruption in energy supply. Blackouts can occur in both winter and summer. 

In winter, blackouts can be caused by broken transmission grids, while in summer, they can be 

caused by grid overloads during a heat wave or prolonged droughts that cause power plants to 

shut down. The phenomenon of power shortages in the national grid will be possible in Poland 

as early as the middle of this decade during the processes of phasing out coal-based power 

generation. The largest blackout in Poland to date occurred in Szczecin in the winter of 2008. 

It was caused by strong winds and heavy snow that tore down power lines, leaving up to 500,000 

people without electricity for three days. It is estimated that between 2025 and 2030 there could 

be several hours of blackouts per year, and after 2030 several hundred hours per year.  

The European Union (EU) has adopted policies to achieve climate neutrality by 2050.  

One of the priorities is to shift from burning fossil fuels, including coal, to producing energy 

from renewable energy sources (RES). Poland is currently making several investments in 

renewable energy, and nuclear power plants. According to the current schedule, construction 

will begin in 2026, with the first of the three planned units coming online in 2033. Until these 

investments are completed, coal will be the main source of energy. Coal will generate almost 

63% of all electricity in Poland in 2023 (about 105 TWh). The current situation of security of 

electricity supply is not bad, but Poland may soon run out of energy. The first blackouts could 

occur as early as 2025. Poland is also exposed to this risk due to its aging power grid. In Poland, 

the greater risk of power system inefficiency occurs in the summer, when significant amounts 

of energy are consumed by cooling systems. Major problems may arise when the liquidation of 

old coal-fired power plants begins. The threat of a blackout increased after Russia's aggression 

against Ukraine, when European countries, including Poland, decided to stop or reduce imports 

of energy resources from Russia. 

In Poland, SpóBka Restrukturyzacji KopalD S.A. (SRK S.A. - Mines Restructuring 

Company) manages the assets of mines in liquidation (Bluszcz, SmoliBo, 2012). One of the 

basic tasks of SRK S.A. is to protect the neighboring mines from water hazards and to take care 

of the environment. An important asset of SRK S.A. are mine water pumping stations, whose 

task is to pump, manage and discharge mine water (Michlowicz, Wojciechowski, 2021; 

Wysocka et al., 2019). The operation of pumping stations not only protects neighboring mines 

and lower-lying areas from flooding, but also protects near-surface aquifers from contamination 

(BiaBy et al., 2020; Bondaruk et al., 2015; Wysocka et al., 2019). The process of pumping mine 

water must continue even after mining has ceased. Pumping stations owned by SRK S.A. pump 

approximately 100 million m3 of water annually (data for 2023). The pumping of this volume 

of water is associated with high electricity purchase costs (Bondaruk et al., 2015; Chmielewska 
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et al., 2020). The main challenge for SRK S.A. is to purchase electricity, which is one of the 

largest components of the Company's operating costs, and to maintain security of energy supply 

(Maruszewska et al., 2023; Schoenmaker, Schramade, 2019). The energy consumption of the 

Company's branches in 2023 amounted to approximately 300 GWh. Most of the electricity 

consumed by SRK S.A. is used by pumping stations for dewatering abandoned mines. Blackout 

as an unforeseen long-term interruption of electricity supply will cause unexpected and 

unpredictable consequences (Fernández-Muñiz et al., 2020; Gajdzik et al., 2022). In a blackout 

situation, large industrial facilities such as SRK S.A. are the first to be cut off. Although SRK 

S.A.'s pumping stations have a certain level of retention, a prolonged outage could result in 

minor or major environmental problems (Kaczmarek, 2022; Kaczmarek et al., 2022). 

The purpose of the article is to evaluate the investment appropriateness of feasible projects 

for energy security and energy self-sufficiency of mine water pumping stations in the current 

economic conditions (Gawęda, Sajnóg, 2020; Gawęda, ZBoty, 2023). To achieve this goal, 

several technically feasible projects for ensuring energy supply security and energy self-

sufficiency in the situation of prolonged lack of power supply from the national grid are 

proposed for the district pumping station. The combination of the problems of dewatering 

abandoned mines with the application of RES and energy storage to improve the security of 

power supply to pumping stations has not yet been the subject of scientific research. The study 

evaluated the investment attractiveness of the proposed projects in terms of technical, 

economic, environmental, and social values (Bobruk, 2019). The results of the study proved 

that the available energy self-sufficiency projects are characterized by different investment 

attractiveness depending on the applied evaluation criterion, but those projects should be 

considered the most desirable in which the balance between investment expenditures and the 

projected assurance of security of electricity supply, energy, and social needs is the most 

favourable (Gawęda, 2021; 2022). 

2. Materials and methods 

SRK S.A., which carries out liquidation and post-liquidation activities at former coal mining 

sites, aims to maximize the reduction of negative environmental externalities resulting from its 

operational activities (Mhlongo, Amponsah-Dacosta, 2016; Mhlongo, 2023; Mucha et al., 

2016; Salom, Kivinen, 2020). SpóBka Restrukturyzacji KopalD S.A. (SRK S.A.) intends to 
undertake investment activities to acquire alternative renewable energy sources, including 

photovoltaic farms with adapted energy storage and hydrogen. This is in line with the directions 

set by the European Commission. To this end, SRK S.A. is considering the possibility of 

building a number of photovoltaic farms on its sites, which would partially secure the 

Company's energy needs and to some extent protect the pumping stations from a sudden lack 
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of power from the grid (Prakash, Prasad, 2022; WoszczyDski et al., 2023). The term "blackout" 

is used to describe a sudden and severe failure of the power system that results in a lack of 

power from the national grid over a large area (Bazaluk et al., 2021; Doorga et al., 2022).  

Such an interruption in power supply may last only a few minutes, but usually a blackout is 

understood as a longer power outage of even several days (Fidalgo-Valverde et al., 2023; 

KamiDski et al., 2022). The main causes of blackouts are: 

 extreme weather events (sudden downpours, gusty winds, or hot weather),  

 overloading of the power grid, 

 lack of energy resources on the market,  

 armed conflict and terrorism. 

To reduce the vulnerability of mine liquidation processes to unforeseen changes (Aabaj  

et al., 2020; Mercado et al., 2021; Rubio et al., 2019), SRK S.A. conducted energy efficiency 

audits of its liquidation and post-liquidation operations. The recommendations from the audits 

point to a number of projects, the implementation of which can significantly improve energy 

security and reduce the impact of mine restructuring on the local community. One of the 

recommendations is to reduce energy consumption and reduce the company's operating costs 

(Prusek, Turek, 2018; Shnorhokian, Mitri, 2022; Tokarski et al., 2021) through the construction 

of photovoltaic farms, on industrial land for production purposes. The "green" energy, produced 

on the post-mining land by means of photovoltaic panels, could significantly improve the safety 

of operations and significantly cover the energy needs of the company's branches.  

The economic impact of the investment would be a reduction in the need for a budget subsidy 

and the creation of new alternative jobs to mining for retrained miners. The environmental 

effect of the investments proposed in the audit would be a reduction of equivalent  

CO2 emissions into the atmosphere (Wojtacha-Rychter et al., 2021; Doorga et al., 2022). 

The use of RES depends on weather conditions, which poses many challenges (KrzemieD 

et al., 2022; 2023a; Riesgo Fernández et al., 2020). On sunny days, the company's energy needs 
will be met by photovoltaic farms. During the period of electricity production at SRK S.A.,  

it will be possible to use only part of the electricity generated. Thus, the remaining part of the 

generated energy will be a surplus that can be stored for use in periods of deficit. Energy storage 

through battery systems or shaft installations allows short-term storage (Chmiela, SmoliBo, 

2023; Chmiela et al., 2023). Efficient use of RES is only possible with the use of storage of 

surplus generated energy and its use in periods of shortage. Hydrogen is an environmentally 

friendly energy carrier suitable for storing surplus "green" energy generated by photovoltaic 

farms (Barszczowska 2023a; 2023b). This type of storage has been included in one of the 

options for energy security and energy self-sufficiency (KrzemieD et al., 2023a; Villar et al., 

2020). In a part of the proposed energy self-sufficiency projects, the storage of excess energy 

by hydrogen extraction was adopted, and battery storage was adopted only for buffering the 

generated energy or for the possible needs of stabilizing the operation of electrolyzers.  

Water electrolysis is considered the most promising and recommended technology for energy 
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storage through hydrogen production (Smolinski, Howaniec, 2020; Wojtacha-Rychter et al., 

2019). In the event of a blackout, it will be possible to use previously stored energy, and the 

energy security effect will increase the independence of pumping stations from external 

electricity supplies. 

The selection of the size of the photovoltaic farms for variants 1 and 2 was based on the 

maximum area that does not generate the necessary surplus for feeding into the national grid, 

and for variants 3, 4 and 5 on the maximum available area of the former main plant of the 

abandoned mine. Revenues from the sale of hydrogen and oxygen and thermal energy will be 

used to purchase the missing part of electricity, which will reduce the need for a budget subsidy 

and reduce CO2 emissions into the atmosphere (Wojtacha-Rychter et al., 2021).  

The calculations were performed for an exemplary district stationary pumping station located 

in a large city in the Silesian agglomeration. The pumping station pumps about 10 million m3 

of water per year. The pumping station is accompanied by a reclaimed post-mining area of 

about 23 hectares, suitable for the construction of a photovoltaic farm.  

In terms of energy security and self-sufficiency, two groups of variants for the 

modernization of underground water pumping stations were designed (SmoliBo, Chmiela 2021a; 

2021b; 2021c), assuming the maximum use of the generated electricity. Due to legal restrictions 

preventing electricity trading, all variants were abandoned to apply for an electricity distribution 

license. A total of 5 decision alternatives were provided for evaluation, varying in the amount 

of required expenditures and in the degree of satisfaction of the security of electricity supply 

and the energy needs of the pumping station.  

At the upgraded district pumping station, the photovoltaic panels and power consumers are 

located on the same property. The electricity consumers are infrastructure related to the 

pumping of mine water. The largest consumers are the pumping systems and the main 

ventilation systems. The options for upgrading the district pumping station were designed in 

two variations. In one group, the photovoltaic farm is small enough that all the "green" energy 

generated (i.e. energy from renewable sources) is consumed continuously by the pumping 

station - operation on a separate grid (variant 1). In the second case, the photovoltaic system 

produces more energy than the pumping station could consume continuously. In such a model 

of energy security and self-sufficiency, there is a surplus of usable energy after storage.  

Option 2 involves the installation of a battery energy storage system. The size of the 

photovoltaic farm has been chosen so that the energy generated is partly consumed by the 

pumping station equipment at the time of generation and partly stored in the battery energy 

storage. On the same billing day, the stored energy is completely consumed by the pumping 

station equipment. In the study, the billing day is defined as the day from sunrise together with 

the immediately following night.  

Variants 3, 4 and 5 use the entire available area of the former main plant of the abandoned 

mine for the development of photovoltaic panels. In order to avoid feeding excess electricity 

back into the national grid, these options also include infrastructure to store temporary excess 
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electricity in the form of electrolytically harvested hydrogen. In Option 3, the stored hydrogen 

would be used to power cogeneration engines or hydrogen cells to generate electricity for the 

pumping station's own needs during periods of energy shortage. In variants 4 and 5,  

the hydrogen produced is to be sold wholesale to a local distributor (variant 4) or retail at the 

company's own vehicle filling station (variant 5). The sale of hydrogen is intended to be a form 

of virtual long-term storage of excess energy. 

3. Results and discussion 

3.1. Option 1 - photovoltaic farm 

Option 1 is the simplest and cheapest example of an energy security project possible at the 

district pumping station under study. The project involves the construction of a 4.5 MWp 

photovoltaic farm with the necessary equipment and infrastructure at the existing district mine 

water pumping station. In order to buffer the power supply for the operation of the pumping 

station equipment with the energy generated by the photovoltaic farm, the additional 

development of a battery energy storage with a capacity of 2.5 MWh is envisaged. In the study, 

all expenses and costs were converted to the purchase of 1 GWh (for the unit purchase price of 

energy in the first quarter of 2024). The size of the farm and its power will be adapted to the 

energy needs of the pumping station equipment. The energy produced by the photovoltaic farm 

will not exceed the fluctuations in the pumping station's energy demand and will be completely 

consumed by the pumping station on a continuous basis, without even temporarily feeding 

energy back into the national grid.  

Variant 1 of the pumping station upgrade will ensure security of energy supply only during 

sunshine hours. The pump station can only operate in primary mode. On sunny days during the 

sunshine hours, it will be possible to replace up to 99.9% of the pumping station's demand with 

"green" energy during this time, which is about 40% of the pumping station's daily electricity 

demand and about 18% of the pumping station's total energy demand (Table 1). 

Table 1.  

Parameters of the analyzed district pumping station after modernization in variant 1 

Expenditures for modernization 

of pumping stations 
Employee costs per year Payback time 

[Expenditures and costs per 1 GWh purchase] 

(for the unit purchase price of energy in the first quarter of 2024) 
[years] 

35.3 0.3 6.2 

Energy security of pumping 

stations 

Additional financial security for 

energy purchases 

Securing the energy needs of the 

pumping station 

18.25% 0.00% 18.25% 

Source: own study. 
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The implementation of this option does not generate any additional revenue that could be 

used to cover additional electricity purchases. The "green energy" generated by the farm is 

equivalent to the CO2 emissions into the atmosphere of approximately 5.000 Mg CO2. For the 

unit purchase price of electricity and the unit employee cost in Q1 2024, the expected payback 

time is estimated at approximately 6 years. The option will provide 1 job for relocated SRK 

S.A. employees. 

3.2. Option 2 - battery storage of surplus energy 

Storage of electricity in batteries is only possible in the short term (preferably within the 

same billing day). For this reason, the decision model of Option 2 provides for the storage of 

excess electricity generated only for own operation of pumping station equipment during the 

non-sunny period of the solar day (Khomenko, Jelonek, 2023; Magdziarczyk et al., 2023). 

Option 2 involves the construction of a 9.13 MWp photovoltaic farm and a battery energy 

storage system with a capacity of approximately 52 MWh. On non-sunny days, the most energy-

intensive pumping station equipment will be operated, if possible, during the period with the 

lowest electricity purchase price. On sunny days, there will be a shift and the most energy-

intensive equipment will be operated during the time of electricity generation to maximize the 

continuous effect of the photovoltaic farm. The farm will be sized so that the excess electricity 

it generates, after being stored in battery energy storage, will be used on the same billing day 

to power the pumping station. The model foresees the generation of electricity only for the 

pumping station's own needs. There will be no need to supply energy to the outside in any form.  

The decision model provides energy security only during sunny billing days and ensures 

the security of power supply to the equipment both day and night. The pump station can only 

operate in its primary mode. On sunny days, depending on the duration of the power outage,  

it will be possible to power the pumping station at 100% during sunny periods and up to 

approximately 99.9% of the pumping station's daily power requirements during non-sunny 

periods. The generated energy will supply the pumping station with approximately 36% of the 

annual demand (Table 2). 

Table 2.  

Parameters of the analyzed district pumping station after modernization in variant 2 

Expenditures for modernization 

of pumping stations 
Employee costs per year Payback time 

[Expenditures and costs per 1 GWh purchase] 

(for the unit purchase price of energy in the first quarter of 2024) 
[years] 

402.4 0.3 35.2 

Energy security of pumping 

stations 

Additional financial security for 

energy purchases 

Securing the energy needs of the 

pumping station 

35.59% 0.00% 35.59% 

Source: own study.  
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Implementation of Option 2 will not provide additional revenues that would cover the 

purchase of the missing electricity from the national grid. However, the "green energy" 

generated by the farm will result in a reduction in equivalent CO2 emissions to the atmosphere 

by about 10.300 Mg CO2. For the unit purchase price of electricity, the unit purchase price of 

battery energy storage and the unit employee cost in Q1 2024, the expected payback time is 

estimated at about 35 years. Option 2 provides for a reduction of 1 job reduction. 

3.3. Option 3 - storage in the form of hydrogen from the electrolysis process 

Option 3 proposes not to sell electricity to the national grid and to store excess electricity 

produced by the photovoltaic farm in the form of hydrogen. In addition to the construction of 

the basic 16.95 MWp photovoltaic panel plant, the so-called farm, and the necessary equipment 

and infrastructure, additional equipment is required for water electrolysis, hydrogen storage and 

combustion. The auxiliary equipment consists of electrolyzers, hydrogen and oxygen 

compressors, cogeneration engines or hydrogen cells, oxygen and hydrogen storage tanks, and 

thermal energy storage. In order to buffer the power supply of the pumping station equipment 

operation with energy obtained from the photovoltaic farm, an additional 2.5 MWh battery 

energy storage development is provided. The process of water electrolysis is a process 

associated with the incidental production of thermal energy. During the sunny periods 

associated with the farm's electricity production and the conduct of the electrolysis process,  

the heat demand is minimal. However, during the periods without sunshine, there is a heat 

deficit. Therefore, it is planned to build an underground thermal energy storage to provide 

"own" heat during the remaining period. 

During periods of excess electricity production, excess energy will be stored in the form of 

hydrogen produced by electrolysis. The hydrogen produced, after being compressed to its 

nominal value, will be transferred to a tank where it will await periods of energy shortage at the 

pumping station. If there is no external power supply or if there is an energy shortage at the 

pumping station, the hydrogen will be directed to cogeneration engines or hydrogen cells,  

which will produce electricity for the pumping station's own use. The thermal energy produced 

is used for the station's own needs, and the surplus can be sold to the local operator's district 

heating network for a fee. The pumping station can operate in primary and emergency mode. 

In emergency situations, the hydrogen can be transported to another pump station to generate 

electricity and heat. 

Electricity is purchased from a local supplier at the currently negotiated unit energy 

purchase price. The sale of the oxygen and thermal energy produced will provide additional 

financing for the purchase of energy from a local supplier. This will provide approximately 

7.5% of the pumping station's energy needs (Table 3). 
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Table 3.  

Parameters of the analyzed district pumping station after upgrading in variant 3 in the basic 
mode 

Expenditures for modernization 

of pumping stations 
Employee costs per year Payback time 

[Expenditures and costs per 1 GWh purchase] 

(for the unit purchase price of energy in the first quarter of 2024) 
[years] 

281.7 1.5 193.7 

Energy security of pumping 

stations 

Additional financial security for 

energy purchases 

Securing the energy needs of 

the pumping station 

50.26% 7.51% 57.77% 

Source: own study. 

In an emergency situation, in the emergency operation mode of the pumping station,  

the revenue from the sale of oxygen and thermal energy will allow the purchase of hydrogen 

on the market and additional coverage of the energy needs of the pumping station. Conversion 

of the entire financial surplus into hydrogen will allow additional generation of up to about 

0.36% of the pumping station's energy needs. Due to the low efficiency of the electrolysis 

process and the hydrogen combustion process, it is estimated that about 68% of the generated 

surplus "green" energy will be usable. In this decision model, the security of power supply to 

the pumping station is ensured for all days of the year. In the basic operation mode, depending 

on the duration of the power failure, it will be possible to cover more than 50% of the annual 

demand of the pumping station with energy from the plant's own photovoltaic farm. The energy 

generated in the basic operation mode of the pumping station in Option 3, combined with the 

sale of oxygen and thermal energy, will reduce the purchase of electricity by about 58%.  

The "green energy" generated by the farm will result in a reduction of equivalent CO2 emissions 

to the atmosphere by approximately 14.600 Mg CO2. Under the economic conditions of Q1 

2024, the expected payback period for Option 3 in the primary operation mode of the pumping 

station is estimated to be about 194 years. The emergency operation will further extend the 

payback period. Due to the fact that emergency operation will be incidental work, the extension 

of the payback period will not be significant. Option 3 provides for a reduction in employment 

at SRK S.A. by approximately 5 jobs. 

3.4. Option 4 - with wholesale of hydrogen 

Variant 4 is similar to Variant 3 and will have very similar equipment. In determining the 

operating model for Variant 4, the storage of hydrogen in tanks was abandoned for economic 

reasons in favor of virtual storage of hydrogen in the form of cash. This is to be realized through 

the wholesale sale of hydrogen to a local distributor. A smaller hydrogen storage facility will 

be built on the site of the pumping station, with a capacity to cover only a few days of the 

pumping station's own energy needs in the event of an external power shortage. The reduction 

in capital expenditure for upgrading the pumping station by constructing a smaller hydrogen 

storage facility will be partially offset by additional investment in the construction of  

a wholesale hydrogen distribution facility. The projected capital expenditures for Option 4 are 
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slightly lower than those for Option 3 (Table 4). The decision model for variant 4 of the 

pumping station upgrade includes a basic pumping station operation mode and two emergency 

operation modes during periods of power failure, a "short" emergency mode and a "long" 

emergency mode. 

Table 4.  

Parameters of the analyzed district pumping station after upgrading in variant 4 in the basic 
mode 

Expenditures for modernization 

of pumping stations 
Employee costs per year Payback time 

[Expenditures and costs per 1 GWh purchase]  

(for the unit purchase price of energy in the first quarter of 2024) 
[years] 

276.9 1.2 11.6 

Energy security of pumping 

stations 

Additional financial security for 

energy purchases 

Securing the energy needs of the 

pumping station 

18.25% 56.96% 75.22% 

Source: own study. 

In the basic operation mode of the pumping station, the energy efficiency model assumed  

a mechanism for maximum consumption of the produced "green" energy for own needs and 

sale of the produced surplus "green" energy stored in the form of hydrogen to a local distributor 

at wholesale prices. Since the cost of hydrogen supply is difficult to determine at this stage of 

the design, it was assumed that hydrogen would be sold at 60% of the current retail price.  

To increase energy efficiency during the non-solar period, it is assumed that energy will be 

purchased from a local supplier with proceeds from the early sale of surplus "green" hydrogen 

and oxygen. Energy will be purchased from the local supplier at the currently negotiated energy 

purchase price.  

In the event of a power outage during full sunshine, the entire energy demand will be met 

by the operation of the photovoltaic system. Despite the emergency situation, the pumping 

station will operate in basic mode. If the power outage is prolonged or occurs during non-sunny 

periods, the pumping station will enter one of the emergency modes, depending on the duration 

of the outage. Initially, the pump station will enter a "short" emergency mode and the on-site 

stored hydrogen will be used to power the pump station from cogeneration engines or hydrogen 

cells. If all the stored hydrogen is used up and there is still no power supply, the pumping station 

will enter another "long" mode of operation. In this mode, the financial surplus from earlier 

oxygen and hydrogen sales is used to purchase hydrogen at retail prices from a local distributor. 

Conversion of the entire financial surplus to hydrogen will generate up to an additional 11% of 

the pumping station's energy needs. 

It is estimated that the operation of the pumping station in baseload mode as an element of 

energy self-sufficiency of SRK S.A. would provide more than 18% of the annual demand of 

the pumping station with energy directly from the photovoltaic system and an additional 57% 

of the cost of the annual energy demand of the pumping station from the sale of oxygen and 

hydrogen (Table 4). In baseload mode, Option 4 provides financing for up to approximately 
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75% of the pumping station's annual electricity needs. The "green energy" generated by the 

plant will result in a reduction of equivalent CO2 emissions to the atmosphere of approximately 

5.000 Mg CO2. Under the economic conditions of Q1 2024, the expected payback time for 

Option 4 in the pump station's primary mode of operation is estimated to be approximately  

12 years. Operation in one of the emergency modes will further extend the payback period,  

but it should be assumed that operation of the pump station in emergency modes will be 

incidental. For this reason, a detailed economic analysis of operation in these modes was not 

carried out. Option 4 provides for 4 new non-mining jobs for SRK S.A. employees. 

3.5. Option 5 - with retail sales of hydrogen 

In Variant 5, all of the hydrogen produced is to be sold to the local community at the pump 

station's own fueling station at near-retail prices. In the baseline operation of the pumping 

station, the revenue from the sale of oxygen and hydrogen will be used to purchase energy to 

power the pumping station equipment during non-sunny periods (Howaniec et al., 2023; 

Wojtacha-Rychter et al., 2022). Selling the harvested hydrogen is a form of long-term storage 

for the excess electricity generated. Variant 5 requires, in addition to the construction of a basic 

photovoltaic panel plant with the necessary equipment and infrastructure, additional equipment 

related to water electrolysis, storage, combustion and distribution of hydrogen. The additional 

equipment consists of H35 or H70 standard hydrogen compressors (necessary for refueling 

hydrogen vehicles) and a hydrogen filling station.  

In the basic mode of operation of the pumping station, during periods of overproduction of 

"green" electricity, the excess of this energy is stored by electrolysis in the form of hydrogen. 

The hydrogen produced, after being compressed to its nominal value, will be transferred to the 

tank, from where it will be sold at the filling station on an ongoing basis at prices close to retail 

prices. It is planned to leave a reserve of hydrogen to cover the electricity needs of the pumping 

station for several days.  

Because distribution costs are difficult to determine at this stage of the design, it is assumed 

that the selling price of hydrogen will be 90% of the current retail price. During the non-solar 

period, energy will be purchased from a local supplier from the proceeds of the previous 

hydrogen and oxygen trading. The purchase of energy from the local supplier will be at the 

currently negotiated unit energy purchase price.  

In case of a power outage, as in variants 3 and 4, during full sunshine, the entire energy 

demand will be covered by the operation of the photovoltaic system and there will be no change 

in the operation of the pumping station. Similarly to Variant 4, the prolongation of the power 

outage into a non-sunny period or the occurrence of a power outage during non-sunny periods 

will cause the pumping station to switch to one of the emergency operating modes.  

The emergency modes are the same as in Option 4. In Option 5, the financial surplus from the 

early sale of oxygen and hydrogen will be much greater, allowing more hydrogen to be 

purchased at retail prices from a local distributor than in Option 4. By converting the entire 
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financial surplus to hydrogen, up to an additional 14% of the pumping station's energy needs 

can be generated. It is estimated that the basic mode of operation of the upgraded pumping 

station under Option 5 could finance up to approximately 95% of the pumping station's 

electricity needs at the unit purchase price of electricity from Q1 2024 (Table 5). 

Table 5.  

Parameters of the analyzed district pumping station after upgrading in variant 5 in the basic 
mode 

Expenditures for modernization 

of pumping stations 
Employee costs per year Payback time 

[Expenditures and costs per 1 GWh purchase]  

(for the unit purchase price of energy in the first quarter of 2024) 
[years] 

296.0 1.9 9.9 

Energy security of pumping 

stations 

Additional financial security for 

energy purchases 

Securing the energy needs of the 

pumping station 

18.25% 76.10% 94.37% 

Source: own study. 

The "green energy" generated by the farm will result in a reduction of CO2 equivalent 

emissions to the atmosphere of approximately 5.000 Mg CO2. For the economic conditions of 

Q1 2024, the expected payback time for Option 5 in the primary mode of operation of the pump 

station is estimated at 10 years. Operation in one of the emergency modes will further extend 

the payback period, but due to the incidental nature of emergency operation, a detailed 

economic analysis of pump station operation in these modes has not been performed.  

Option 5 provides 6 new jobs for relocated SRK S.A. employees. 

3.6. Analysis of the feasibility of the developed options for upgrading mine water 

pumping stations 

The study analyzed selected variants of power supply security and energy self-sufficiency 

that can be applied to the analyzed mine water district pumping station. 5 technically feasible 

variants of energy self-sufficiency elements discussed above were presented for analysis.  

Each of the variants is characterized by a different level of initial investment, a different level 

of security of energy supply and a different level of satisfaction of the pumping station's demand 

for electricity (Tables 1, 2, 3, 4 and 5). On the basis of the conducted price survey (in December 

2023), the amount of current expenditures necessary for the modernization of the pumping 

stations in the different variants was determined, and all expenditures and costs were converted 

into the purchase of 1 GWh (for the unit purchase price of energy in the first quarter of 2024).  

From a financial point of view, the lowest expenditure and the shortest payback period 

would be the implementation of variant 1 (Tables 1, 2, 3, 4 and 5). The disadvantages of this 

variant are the relatively low guarantee of the independence of the pumping station from 

external supplies and the relatively low satisfaction of the energy needs of the pumping station. 

The pumping station is independent from the national grid only during sunny periods, when the 

photovoltaic system covers up to about 99.9% of the pumping station's energy needs.  
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The generated energy will only cover up to about 18% of the pumping station's annual energy 

needs. The technical system of variant 1 can only operate in basic mode, and the only way to 

protect the pumping station from long-term power failure is to adjust the operation of the most 

energy-intensive equipment to the time of electricity generation by the photovoltaic system.  

Variant 2, with battery storage of excess energy generated for its own use, provides about 

99.9% security of power supply to the pumping station on all solar days, which will provide 

about 35% of the annual energy needs of the pumping station. The operation model of the 

pumping station also includes only one basic operation mode. Adjusting the operating time of 

the most energy-intensive equipment to the time of electricity generation by the photovoltaic 

system can slightly extend the independence of the pumping station from external electricity 

supply. The disadvantages of this option are the high cost of project implementation - more 

than eleven times higher than in option 1 - and the long payback period of more than 35 years. 

For these reasons, the implementation of this option should be considered ineffective.  

The variants with storage of the generated excess electricity in the form of hydrogen 

obtained by electrolysis (variants 3, 4 and 5) are characterized by a high implementation 

potential. The case of these variants is that the initial expenditure is more than eight times higher 

than that of variant 1. The advantage is the possibility of long-term storage of excess energy. 

The functional model of these variants protects the pumping station, to varying degrees,  

from a long-term lack of power from the national grid on all days of the year. However, there 

were doubts about variant 3, which provides for storing excess energy in the form of hydrogen 

obtained by electrolysis and burning it completely during periods of energy shortage.  

This variant protects the pumping station to the greatest extent from external power shortages. 

Thanks to such a technical and organizational arrangement of the pumping station's operation, 

up to about 50% of the pumping station's annual independence from external supplies is 

achieved. This variant can be operated in two modes: basic and emergency mode. Functionally, 

the basic mode of operation of variant 3 corresponds to the "short" emergency mode of variants 

4 and 5, and the emergency mode corresponds to the "long" emergency mode of variants 4 and 

5. This results in a very long payback time (almost 200 years), and although this variant should 

be considered the safest in the event of a "blackout", its implementation in this form is 

inefficient. The decision to implement it can only be based on concern for the highest possible 

level of protection of the system against external power failure. 

For economic reasons, it has been proposed to implement variants 4 and 5, which are 

extensions of variant 3. In both variants, the excess electricity stored in the form of hydrogen is 

virtually stored by selling it wholesale (variant 4) or retail (variant 5). In variants 4 and 5,  

for technical reasons and to protect the pumping station from "blackouts", it is planned to store 

a volume of hydrogen in the pumping station's own storage tanks, so that the pumping station's 

equipment can be supplied with energy for several days by its own cogeneration engines or 

hydrogen cells. In this arrangement, however, it is questionable whether it makes sense to 

purchase these cogeneration engines or hydrogen cells, which, in the theoretical absence of  
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a blackout, would be installed unnecessarily and never put into operation. However, for reasons 

of security of energy supply from the grid, it would be advisable to consider the purchase of  

a mobile version of these devices, which can be used in various locations. 

Settlements in hydrogen trading, as a commercial product, may make it possible to purchase 

more energy than was originally stored. It is estimated that a lower unit purchase price for 

electricity would increase the amount of energy available for purchase from hydrogen sales 

revenues. For example, a very likely decrease in the price of electricity of only 7 percentage 

points compared to Q1 2024 would make it possible, under Option 5 with retail sales of 

hydrogen, to meet all of the pumping station's annual energy needs with energy generated by 

the photovoltaic system and energy purchased from revenues from the sale of oxygen and 

hydrogen on the gas market. The implementation of options 4 and 5 will also ensure the 

operation of the pumping station in the absence of an external power supply. The only 

difference is the amount of financial surplus generated (Table 4 and 5) that can be converted 

into the eventual purchase of hydrogen. With similar capital expenditures, a comparable 

payback period of 12 years is obtained for Variant 4 and 10 years for Variant 5. Economically, 

both options are recommended for implementation, although it is noted that Option 5 provides 

greater operational savings. Both variants fully protect the pumping station from a lack of power 

supply from the national grid during sunshine periods and, depending on the size of the 

hydrogen reserve in its storage facilities, will secure the operation of the pumping station during 

the remaining period.  

Table 6 shows a comparison of the degree of protection of pumping stations against loss of 

external power. Variants 2 and 3 have the highest level of protection of pumping stations and 

the largest reduction of equivalent CO2 emissions to the atmosphere. For financial reasons,  

their implementation seems inefficient, but considerations of security of supply or reduction of 

greenhouse gas emissions may lead to the decision to implement them.  

Table 6.  

Comparison of the degree of protection of pumping stations against loss of external power 
supply by the analyzed pumping station upgrade options 

Protection period Option 1 Option 2 Option 3 Option 4 Option 5 

Sunshine period 99.9% 100% 100% 100% 100% 

Non-sunny period of a sunny day - 99.9% 100% 100% 100% 

Non-sunny days - - 32.4% 11% 14% 

Source: own study. 

For image and social reasons, the creation of new jobs, variants 3 and 5 are promoted.  

The high labor costs, the low efficiency of the electrolysis process, and the subsequent hydrogen 

combustion process implement option 3 appear inefficient.  

All analyzed options of pumping station modernization provide electricity generation only 

for own consumption and require only basic external permits. It can be assumed that their 

implementation will not be difficult from a legal point of view.  
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Making investment decisions primarily through the prism of the amount of initial 

expenditure required to implement the project is incorrect and indicates that the perspective on 

the project in question is too narrow. Other factors should also be considered in determining 

the attractiveness of an investment. It is up to the decision maker to make the final decision to 

adopt one of the implementation options presented.  

4. Conclusions 

The main reason for investing in RES and storing excess energy generated is to reduce the 

Company's operating costs and protect the environment.  

 Reducing the financial expenditures for the purchase of electricity, one of the largest 

components of the Company's operating costs, would reduce SRK S.A.'s need for 

budget subsidies. In addition to meeting the energy needs of the pumping stations with 

"green" energy and environmental aspects, the projects undertaken by SRK S.A. are 

aimed at maintaining existing and possibly creating new alternative jobs in the mining 

industry. The modernization of existing pumping stations, combined with new 

technologies that also serve the local community, will be a form of self-financing 

technical solution with a positive social and image perception. 

 The challenge for SRK S.A. in the current reality is to ensure the security of energy 

supply in a situation of sudden shortage in the national grid. SRK S.A.'s pumping 

stations have a certain retention capacity, but a prolonged shutdown could cause minor 

or major environmental problems. Blackout as an unforeseen, unexpected and 

prolonged lack of electricity supply from the national grid could cause a threat to public 

safety or other social, economic or technical consequences. The cessation of mine water 

pumping would expose the operations of neighboring mines and lower-lying areas to 

flooding or could cause contamination of near-surface aquifers. Remediation of the 

resulting damage would require significant financial resources and would likely take up 

to several years.  

 In addition to the power security aspects, participation in the activities described above 

will promote the development of other economic sectors through the introduction of 

new technologies and the possibility of rehabilitating post-mining areas and facilities. 

The development of SRK S.A.'s assets and the use of post-industrial areas will be 

positively perceived by local governments and the local community in terms of image. 

In the long term, the implementation of the described investments will make it possible 

to attract new investors to the restructured and revitalized post-mining assets and enable 

the creation of alternative jobs to mining.  
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 The planned energy security and self-sufficiency projects can have a positive impact on 

the local community and the economy of the Upper Silesian mining region. The projects 

are part of the European Union's activities in the field of sustainable development,  

in particular the Fair Transition process. The projects under discussion will create new 

markets related to modern transport and "green energy". Energy security and self-

sufficiency projects are an opportunity to revitalize post-mining areas degraded by 

intensive mining. 
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Your goal must be to get everything 

without destroying anything.  

Sun Zi 

Purpose: in the cognitive space, the article focuses on the issue of dynamically growing social 

awareness of the impact of hard coal on climate change - which determines the need to 

implement a strategy to abandon this raw material. The authors of the article also point out that 

in connection with this process - as the world strives for sustainable and more ecological 

development - the transformation of the hard coal mining sector becomes an inevitable 

challenge. 

Methodology: the theses presented in the article were verified using the following methods: 

literature review, critical analysis of literature, analysis and comparison of documents and  

an example of good practices. 

Resultat: properly managing the transformation of the hard coal mining sector is key to 

ensuring that it delivers long-term social and economic benefits - while minimizing the negative 

impact of the transformation on mining communities and workers in the hard coal mining 

sector. Therefore, a holistic approach is important in this space, taking into account the 

ecological, economic, political and social context of transformation. 

Originality: the transformation of mining is necessary due to the sustainable development 

goals, environmental protection and the fight against climate change. It is also a political 

challenge that requires well-thought-out investments, policies and regulations to minimize the 

negative socio-economic effects of the transformation and to use the development potential of 

the transformed areas in all their dimensions. 

Keywords: mining, strategy, transforming.  
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1. Introduction 

The global energy and ecological context has changed dramatically in recent years.  

As awareness of the impact of hard coal on climate change increases, more and more countries 

are seeking to develop and implement strategies to phase out this raw material. The strategies 

aim to reduce greenhouse gas emissions, protect the environment and resources, and energy 

diversification (Gawlikowska-Fyk, 2022). However, as the world strives for sustainable and 

more ecological development, the transformation of the hard coal mining sector becomes  

an inevitable challenge (Wojtkowska-Aodej, 2022). One of the key aspects of this process is 
the development of policies and regulations aimed at minimizing negative socio-economic 

effects, the most important of which are (Variantowe Ramy Transformation..., 2022): 

 Losses in the number of jobs. The transition from traditional coal mining to other 

economic sectors may lead to job losses, which may pose important challenges for 

communities in mining areas. 

 The need to retrain employees. Workers in coal mining and coal-related industries need 

to retrain to work in new sectors, requiring investment in education and training. 

 Impact on regional economies. In some hard coal mining regions, the transition may 

have a serious impact on the economy in the mining areas, which may lead to social and 

political problems. 

 Investment costs. Investments in new technologies and infrastructure can be expensive, 

posing a challenge for governments and businesses. 

 Social and political issues. The transformation of the hard coal mining sector is often 

accompanied by protests and social tensions related to concerns about the work and 

existence of traditional mining communities. 

 Social equality. There is a risk that some social groups in mining areas may suffer more 

than others during the transition, which may increase social inequalities. 

Given this prospect, properly managing these challenges is key to ensuring that the 

transformation of the hard coal mining sector delivers long-term social and economic benefits 

- while minimizing its negative impact on mining communities and workers in the hard coal 

mining sector. Therefore, a holistic approach is important in this space, taking into account the 

ecological, economic, political and social aspects of the transformation of the hard coal mining 

sector. 
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2. Discussion 

2.1. Main strategic goals 

One of the main goals of the strategy to phase out hard coal is to reduce greenhouse gas 

emissions, especially carbon dioxide. Coal is one of the main sources of CO2 emissions in the 

world. Switching to more sustainable energy sources, such as renewable energy, helps reduce 

the energy sector's impact on climate change. From this perspective, climate change is one of 

the most serious challenges facing humanity. Scientific evidence shows that the increase in 

global temperature is mainly the result of greenhouse gas emissions that result from human 

activities, in particular the burning of coal, oil and natural gas (Climate Change in the Light of 

Law..., 2021). The effects of this climate change are becoming more and more visible, including 

extreme weather events, rising sea levels, melting glaciers and much more. Coal phase-out 

strategies are based on replacing traditional energy sources, such as coal, with more ecological 

alternatives, such as renewable energy (e.g., solar, wind, water) or energy efficiency.  

As has already been noted, the main goal of these strategies is to reduce CO2 emissions into the 

atmosphere. Here are some key ways carbon transition strategies help reduce greenhouse gas 

emissions. Investments in renewable energy sources that allow the production of energy without 

emitting CO2. Solar panels, wind turbines and hydroelectric power plants constitute  

an increasing share of the global energy mix. Another example is reducing energy consumption 

through the use of effective technologies and practices, which contributes to reducing 

greenhouse gas emissions. The indicated action includes, among others: building insulation, 

more energy-efficient vehicles and developing smart energy networks. It is important to 

develop public transport, electromobility and other low-emission means of transport, which 

contributes to reducing greenhouse gas emissions from the transport sector, which is one of the 

main sources of emissions. In these perspectives, education and public awareness are a very 

important factor. Shaping the attitudes of society and business towards a sustainable and greener 

lifestyle is crucial. Improving public awareness can reduce energy consumption and promote 

sustainable practices (Greenhouse Gas Emissions, 2020). 

It is worth emphasizing the benefits resulting from the reduction of greenhouse gas 

emissions. Firstly, reduction contributes to limiting climate change, which may reduce the risk 

of extreme weather phenomena and natural disasters. Secondly, improve air quality, which has 

a positive impact on human health. Third, it creates new business opportunities in sectors related 

to renewable energy and energy efficiency (Environmental benefits from reducing…, 2019). 
To conclude, reducing greenhouse gas emissions is one of the main goals of the coal phase-out 

strategy. This is a necessary goal in the fight against the global climate crisis and is of great 

importance for the future of our planet. Actions taken under these strategies contribute to 

creating a more sustainable, ecological and healthier environment for current and future 

generations. 
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Environmental protection is an equally important strategic goal. Hard coal mining has 

serious negative effects on the environment. Coal mining is associated with the erosion of 

nature, soil degradation, water and air pollution, as well as the degradation of urban areas. 

Carbon phase-out strategies seek to reduce these negative impacts and restore ecosystems to 

their original state. In this light, as awareness of the impact of human activities on the climate 

and environment increases, coal transition strategies are becoming a key tool in the effort to 

protect our ecosystem. One of the primary goals of these strategies is environmental protection 

(Territorial Plan for Just Transformation..., 2022). 

To understand why environmental protection is so important in the context of phasing out 

coal, it is important to realize the negative impact of coal on our environment. Coal mining and 

combustion of this raw material in power plants are associated with many unfavorable effects, 

such as greenhouse gas emissions. As has already been noted, coal combustion is one of the 

main sources of carbon dioxide (CO2) emissions, which is the main greenhouse gas responsible 

for global warming and climate change. Another adverse effect is air pollution. Coal contains 

pollutants such as sulfur, nitrogen and particulate matter, which lead to smog, acid rain and 

negatively impact human health and ecosystems. Soil degradation is another negative effect of 

mining activities, which can lead to loss of natural habitats and reduced soil quality. Finally, 

water pollution. The process of coal mining and storage of mining waste can lead to 

contamination of ground and surface waters, which has a negative impact on aquatic ecosystems 

and the quality of drinking water. In turn, transforming coal mining can help protect these 

valuable ecosystems and biodiversity. Reducing air pollution caused by coal burning helps 

improve human health by reducing the risk of respiratory diseases and other health problems. 

As a result, the transformation of coal mining opens up space for sustainable development, 

creating jobs in sectors with a lower environmental impact and promoting more sustainable 

social development (State ecological policy 2030..., 2019). In summary, the energy transition 

and reducing greenhouse gas emissions are key to preserving our planet and reducing the effects 

of climate change. However, achieving this goal requires cooperation at many levels, including 

governments, industry and society, to create a more sustainable and greener society. 

The third key goal of the coal phase-out strategy is energy diversification. Basing energy 

security on coal as the main energy source carries the risk of energy homogeneity, which may 

lead to instability of supplies and an increase in energy prices. However, diversification of 

energy sources, including investments in renewable energy sources - contrary to energy 

homogeneity - ensures greater energy independence and stability of energy supplies.  

To understand the need and importance of diversifying energy sources, it is worth looking at 

the role of coal as the dominant energy source. Coal has traditionally been one of the world's 

main energy sources, especially in the energy sector. However, coal burning is associated with 

numerous negative effects, such as the already mentioned greenhouse gas emissions,  

air pollution and environmental degradation. These are also the main premises determining the 

need to diversify energy sources (Energy Security of Poland..., 2019). In this perspective, 
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diversification of energy sources means diversifying the sources from which we obtain energy. 

This is a key goal of the coal transition strategy for several reasons. To achieve the goal of 

diversifying energy sources, specific actions are necessary, examples of which are: 

 Investing in renewable energy sources: Governments and businesses should invest in 

developing and deploying renewable energy technologies such as solar panels, wind 

turbines and hydropower. 

 Promoting energy efficiency. Improving energy efficiency in buildings, industry and 

transport is crucial. This includes modernizing infrastructure, using more efficient 

technologies and educating the public on energy efficiency. 

 Support for research and development. Investments in research into new technologies 

and energy solutions are necessary to develop new, greener technologies and increase 

energy efficiency. 

 Promoting pro-ecological policies. Governments should introduce regulations and 

policies that promote the production of energy from renewable sources, reduce 

greenhouse gas emissions and provide an appropriate legal framework for the 

development of an energy sector based on sustainable energy sources. 

To sum up, diversification of energy sources is another key goal of the coal phase-out 

strategy. In this space, the energy transition aims to reduce greenhouse gas emissions, increase 

energy independence, protect the environment and public health, and stimulate innovation and 

the economy. With the right investments, regulations and promotion of green technologies,  

we can achieve this goal while contributing to a more sustainable and greener future for our 

globe. Diversification of energy sources is not only an ecological necessity, but also  

an economic and strategic one that will benefit societies around the world (PopBawska, 2018). 
In view of the above strategic goals of moving away from coal, the political motivations 

determining the transformation of mining are extremely important. One of the first motivations 

are international obligations. As part of the Paris Agreement, numerous countries have 

committed to limiting global warming to below 2 degrees Celsius (Selosse, 2019). To achieve 

this goal, it is necessary to drastically reduce greenhouse gas emissions, which requires phasing 

out coal. The indicated space includes the factor of social pressure. As public awareness of 

climate change and the impact of coal on public health increases, public pressure on 

governments to take action to phase out coal also increases. Protests and social campaigns put 

pressure on politicians to introduce greener energy solutions. Social pressure determines 

numerous premises shaping political motivation related to the need to transform mining,  

the most important of which are (Marszowski, 2021): 

 Public health. The coal industry is often associated with serious health problems for 

residents of mining areas, such as asthma, respiratory diseases and cancer. The transition 

to cleaner energy sources aims to improve people's quality of life and reduce negative 

impacts on public health. 



320  R. Marszowski, R. Hildebrandt 

 Creating jobs. The transformation of mining may be an opportunity to create new jobs 

in sectors related to renewable energy, technology and innovation. This could contribute 

to economic growth and reduce unemployment in mining areas. 

 Long-term savings. Investments in renewable energy sources can lead to long-term 

savings. Renewable energy sources have lower operating costs and do not require 

constant access to raw materials such as coal. 

 New business opportunities. The mining transformation opens the door to new business 

opportunities related to renewable energy, energy storage technology and energy 

efficiency. Companies that engage in these areas early can benefit from a growing 

market. 

To conclude, strategies to phase out coal are aimed - as already mentioned several times - 

not only at reducing greenhouse gas emissions, but also at environmental protection, energy 

diversification and generating political, social and economic benefits. As the world moves 

towards a sustainable future, the transformation of coal mining becomes an inevitable step 

towards a greener and more sustainable society. 

In the already mentioned political area, strategic planning is key (Yegorov, 2020). Politics 

plays a key role in planning the transformation of the hard coal mining industry. Governments 

and local government institutions should cooperate with representatives of the hard coal mining 

sector and independent experts to develop strategic solutions in the transformation space.  

The solutions and strategies developed should take into account sustainable development goals 

and determine the introduction of strict environmental protection regulations in mining 

activities. Mining companies should be obliged to apply best ecological practices and bear 

responsibility for the reconstruction of degraded areas (Polluter Pays…, 2021). Governments 
should promote the mining transformation by investing in the development of new renewable 

energy sources that can replace traditional coal-based energy sources. This not only reduces 

emissions, but also creates new jobs in the renewable energy sector. The policy should support 

educational and retraining programs for employees of the transformed mining industry, because 

- as has already been noted - the mining transformation may lead to job losses in the coal sector, 

therefore it is important to provide employees with the skills needed to work in other economic 

sectors. 

When planning the transformation of mining, consultations with mining communities are 

necessary (Ślimko, 2019). Governments and companies should involve residents of mining 

areas in the decision-making process to take into account their needs and concerns - building  

a policy of participation and social solidarity. Mining communities that depend on mining may 

suffer from the transition. In this perspective, policies should include support measures such as 

infrastructure investments, job creation and social assistance programs to create an enabling 

environment for these communities to adapt to change. The need to learn from past mistakes is 

also important. Examples of past failures, such as environmental and social negligence related 
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to mining, should be used to develop better regulations and practices in the current mining 

transformation (Analysis of the consequences of liquidation..., 2022). 

In conclusion, the transformation of mining is inevitable in the context of striving for  

a sustainable future (Territorial Plan for Just Transformation..., 2022). However, its success 

depends on appropriate policies and regulations that protect the interests of mining communities 

and workers in the hard coal mining sector. Governments, local governments, mining 

companies and mining communities should work together to shape a transformation that 

incorporates the Sustainable Development Goals, environmental protection and support for 

those most affected by transformational change. Only a policy shaped in this way will enable  

a long-term and fair process of mining transformation to be achieved. 

2.2. Main motivations 

In terms of key motivations determining the transformation of the hard coal mining industry, 

it should be clearly stated that these are extremely important social and economic issues in 

Poland. This issue is particularly related to the implementation of the European Green Deal.  

In the perspective of the plan, the green economy becomes particularly important, which is 

defined as an economy that improves human well-being and increases social justice - while 

reducing environmental risk and the consumption of natural resources (Environmental Indicator 

Report, 2012). From another perspective, the green economy is a low-emission economy, 

economical in the use of raw materials and socially inclusive (Measuring Progress Towards..., 

2012). The importance and importance of activities developing the green economy are 

emphasized by the European Union and national policies - including Polish ones, which have 

some of the strictest environmental protection standards in the world. The EU and national 

governments have set clear goals to guide European environmental policy by 2020 and beyond, 

2050. These goals include (A Greener and More Sustainable Europe, 2022): 

 protecting, conserving and improving the EU's natural capital, 

 transforming the EU economy into a resource-efficient, green and competitive low-

emission economy, 

 protecting Europeans from environmental pressures and threats to health and well-

being. 

A milestone in the transformation of EU countries towards a green economy - which 

assumes the need to decarbonize the energy industry - is the Horizon Europe program (Horizon 

Europe - a new program..., 2022). Horizon Europe promotes excellence and provides valuable 

support to the best scientists and innovators, thereby driving the systemic changes needed to 

ensure a Europe that is green, healthy and resilient. 

In turn, the already mentioned European Green Deal plan is the path to the first climate-

neutral continent. The European Green Deal is: 
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 plan to build a sustainable economy, 

 resource efficiency and clean economy, 

 covering all sectors of the economy, 

 the need for additional investments and a fair transition mechanism, 

 citizens' voice and international cooperation, 

 transition to a clean and circular economy, 

 stopping climate change, 

 counteracting the loss of biodiversity and reducing the level of emitted pollutants. 

In turn, in the area of national documents that outline medium- and long-term goals and 

tasks in the field of energy transformation and the Just Transition Plan, there is the National 

Recovery and Resilience Plan (National Reconstruction Plan..., 2021), in which in the part 

devoted to green energy and reducing energy intensity the key goal is clean air. The indicated 

goal should be achieved, among others: thanks (https://www.funduszeeuropee.gov.pl, 2022): 

 faster replacement of old mining furnaces with more ecological ones, 

 purchase of photovoltaic panels and solar track collectors, 

 wind farms in the Baltic Sea, 

 intelligent energy grid, 

 hydrogen technology, 

 green cities. 

In the next document, the Strategy for Responsible Development, we read that the assumed 

transformation of the economy towards a low-emission economy will require a complete 

reevaluation and new market models allowing, among others, such features as power, 

availability, location of the generator, location of the recipient, demand characteristics, etc. 

However, due to the nature of energy services, changes must be evolutionary and it is necessary 

to reconcile a sufficiently strong base of conventional, large-scale production forces in the 

professional energy industry with distributed sources functioning as a complement to medium-

sized agglomerations and clusters, energy cooperatives, etc. with a significant level of 

autonomy (Strategy for Responsible Development..., 2017). 

Another important document in the area of transformation processes in the hard coal mining 

industry is the Polish Energy Policy. In this document, one of the primary goals is to ensure - 

for social, economic and environmental reasons - that a just energy transition will lead to 

economic strengthening, leaving no one behind and will serve future generations. This process 

will be supported by financial instruments under the EU Just Transition Mechanism, mobilizing 

support funds in the amount of PLN 60 billion. Detailed solutions in this area are included 

primarily in the national and territorial just transformation plans (Poland's Energy Policy..., 

2021). 
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At the regional level, the key strategic document in the area of transformation processes in 

the hard coal mining industry is the Development Strategy of the Silesian Voivodeship "Śląskie 
2030". This document clearly states that from the point of view of the Silesian Voivodeship,  

it will be important to implement the Program for Silesia, which aims to change the economic 

profile of the region, gradually replacing traditional economic sectors, such as mining and 

metallurgy, with new ventures in more productive, innovative and advanced sectors. 

technologically. The above-mentioned document assumes that after 2020 there will be full 

implementation of the Program for Silesia, correlated with government restructuring programs, 

expansion and modernization of transport infrastructure, implementation of a new, territorially 

sensitive, integrated urban and industrial policy, innovation and human resources development. 

It is planned to introduce additional instruments related to the adaptation of national operational 

programs to the objectives of the Program for Silesia, primarily in the area of investment 

promotion and innovation (Strategy for the Development of the Silesian Voivodeship..., 2020).  

New directions and challenges are outlined in the Regional Innovation Strategy of the 

Silesian Voivodeship 2030. The strategy clearly indicates that in the coming years, entities from 

the Silesian Voivodeship will be the beneficiary of a special European Union instrument 

supporting the green transformation, which is the Just Transformation Fund. This support will 

enable: productive investments in SMEs, leading to economic diversification and economic 

restructuring; investments in the creation of new enterprises; investing in research and 

innovation activities and supporting the transfer of advanced technologies; investments in the 

implementation of technologies and infrastructures that provide affordable clean energy,  

in reducing greenhouse gas emissions, energy efficiency and renewable energy; investments in 

digitization and digital connectivity; investments in the regeneration, decontamination and 

renaturalization of areas and projects changing their purpose; investing in strengthening the 

circular economy; improving and changing employee qualifications. It should be noted that the 

allocation of funds will be carried out within the framework of a separate Territorial Just 

Transition Plan, which will be created for seven subregions of the voivodeship: Katowice, 

Bytom, Sosnowiec, Gliwice, Tychy, Rybnik and Bielsko (Regional Innovation Strategy..., 

2021). 

The key programs with an operational dimension in the area of transformation processes 

are the Regional Plan for the Just Transformation of the Silesian Voivodeship 2030 (Territorial 

Plan for Just Transformation..., 2021) and the Fund for Just Transformation. In the Regional 

Plan, expert attention was focused on the process of transformation of the hard coal mining 

industry. In this perspective, it is stated that the transformation of the voivodeship will require 

a change in the production structure and the development of the energy sector in the region. 

One of the actions being implemented will be the decommissioning of obsolete power units 

(built in the 1970s and 1980s) and replacing them with modern infrastructure that is friendly to 

the environment and the inhabitants of the region. (…) Renewable energy sources will play  
a key role in the region's energy system. The Territorial Just Transition Plan provides support 
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for this type of investment as an important element in the diversification of generation sources 

in the regional energy mix. The implementation of the indicated activities will contribute to 

achieving the national target of 21-23% share of Renewable Energy Sources in the final gross 

energy consumption. 

The second of the documents mentioned, the Just Transition Fund in the Silesian 

Voivodeship, will serve to achieve the main goal, i.e., mitigating the social, economic and 

environmental effects of the transition to a climate-neutral economy. In combination with other 

sources of financing, in particular funds from the Cohesion Policy 2021-2027, funds from the 

remaining pillars of the Just Transition Mechanism and other public and private funds dedicated 

to complementary activities and projects, this fund will give a new impetus to the region's 

economy and open better development prospects for its inhabitants. , especially those most 

affected by the negative consequences of the inevitable process of transformation of the hard 

coal mining industry (Fund for the Just…, 2020). 
In the described space, a very important document is the "Social Agreement on the 

transformation of the hard coal mining sector and selected transformation processes of the 

Silesian Voivodeship" regarding the transformation of the hard coal mining sector, which aims 

to ensure a gradual withdrawal from hard coal mining and transform it in an ecologically and 

sustainable manner. socially, taking into account the interests of employees, the economy and 

the environment. The Social Agreement defines the objectives of the transformation of the hard 

coal mining sector, including (https://www.gov.pl/web/aktywa-panstwowe..., 2023): 

 reducing greenhouse gas emissions. The social contract assumes reducing greenhouse 

gas emissions by phasing out coal-fired energy production and improving energy 

efficiency, as well as introducing other renewable energy sources, such as solar, wind 

and geothermal energy, 

 reducing energy dependence. The transformation of the hard coal mining sector aims to 

reduce the country's dependence on a single energy raw material by diversifying energy 

sources, increasing the use of renewable energy and introducing new technologies and 

innovative solutions, 

 retraining of employees. As part of the social contract, plans are established to retrain 

employees in the hard coal mining sector to ensure that they can take up work in other 

sectors of the economy, 

 ensuring employee safety. The social contract imposes on employers the obligation to 

ensure occupational health and safety and to protect the health and life of employees in 

the hard coal mining sector, 

 development of regions. The transformation of the hard coal mining sector also aims to 

develop the regions affected by its effects, through investments in infrastructure, 

creation of new jobs and development of entrepreneurship. 
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The social contract regarding the transformation of the hard coal mining sector is  

an important step towards achieving sustainable development goals, including environmental 

protection and ensuring decent working conditions and a future for workers in the hard coal 

mining sector. 

Documents, plans, strategies and theses corresponding to the goal of achieving a green 

economy in the EU, at the same time determining - especially at the level of mining 

communities - the need to recognize the social reception of the just transformation process, 

which may have an important impact on the condition and development prospects of the 

transformed mining areas and be an essential recommendation for the creation of programs 

aimed at strengthening the country's energy policy based on clean technologies. Bearing in 

mind the effects that have occurred over many years of transformation, e.g., of the hard coal 

mining industry in Poland, we should not ignore the fact that further reform of this important 

sector of the national economy may result in social acceptance or rejection of the directions of 

its further transformation. This is particularly important for the sector and its environment, 

which are systematically subjected to pressure resulting from its adaptation to changing 

economic, political and social conditions. The selected thematic areas presented in this article, 

which clearly fit into the transformation processes - especially the transformation of the hard 

coal mining industry - are key challenges for EU policies shaped by the European Green Deal 

plan, which is gaining particular importance both in the cognitive and utilitarian areas. 

3. Summary 

Taking into account all of the above content, it should be emphasized that the coal industry 

in Poland has an impact on the economy and development of regions. Moving away from hard 

coal may lead to job losses and changes in the country's economic structure. This poses  

a political challenge as politicians must deal with public resistance - including from numerous 

mining-related occupational groups - and seek sustainable plans for transitioning these 

communities to other economic sectors. To sum up, moving away from hard coal is both  

a necessity due to the protection of the environment and public health, and a political challenge 

due to the economic, infrastructural and social implications of this process. Putting in place 

effective transition policies and strategies can help manage this challenge to achieve the 

Sustainable Development Goals and ensure that no community or worker is left behind as the 

social and economic landscape of transformed mining areas changes. The transformation of 

mining is necessary due to the sustainable development goals, environmental protection and the 

fight against climate change. It is also a political challenge that requires well-thought-out 

investments, policies and regulations to minimize the negative socio-economic effects of the 
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transformation and to use the development potential of the transformed areas in all their 

dimensions (Skubida, 2023) 

4. Acknowledgments 

The article was financed as part of the project implemented by GIG PIB "Preservation and 

promotion of coal mining heritage as the cultural heritage of the European Union" financed by 

the Coal and Steel Research Fund, https://coalheritageproject.eu. 

References  

1. A greener and more sustainable Europe, https://europa.eu/european-

union/topics/environment_pl, 24.11.2023. 

2. Analysis of the consequences of the liquidation of hard coal mining for Poland and 

enterprises in the mining-related sector (2022). Katowice: Mining Chamber of Industry and 

Commerce. 

3. Development Strategy of the Silesian Voivodeship "Śląskie 2030" (2020). Katowice: 

Zielone Śląskie, p. 90. 
4. Egorow, D. (2020). Strategic planning in regional development - Poland in the perspective 

of 2020. Entrepreneurship and Management, Vol. XVII. Iss. 4, part I. Lublin: John Paul II 

Catholic University of Lublin; Wydawnictwo SAN, pp. 71-81. 

5. Ruszel, M., Podmotywko, S., Aukasiewicz, I. (eds.) (2019). Energy security of Poland and 

Europe - conditions - challenges – innovations. Rzeszów: Energy Policy Institute. 

6. Environmental benefits resulting from the reduction of air pollution associated with CO2 

emissions. Analysis using an air quality model for Poland (2019). Warsaw: IOŚ-PIB. 

7. Environmental Indicator Report 2012. Ecosystem Resilience and Resource Efficiency in  

a Green economy in Europe 2012. Copenhagen: EEA. 

8. Gawlikowska-Fyk, A. Forum Energii, Chapter I, Trends in global energy demand and 

supply. In: Transformation of energy markets Economy. Climate. Technology. Regulations. 

The project is co-financed by the "Social Responsibility of Science" program of the Minister 

of Education and Science. Project manager: G Wojtkowska-Aodej. Project implemented in 
the years 1.10.2020-31.09.2022, pp. 8-18. 

9. Greenhouse gas emissions. Selected issues regarding CO2 emissions in Poland Thematic 

studies OT–683 (2020). Warsaw: Chancellery of the Senate of the Republic of Poland. 



Areas of blockchain technology application… 327 

10. Horizon Europe - new framework program for EU research and innovation, 

https://www.kpk.gov.pl/horyzont-europa-nowy-program-ramowy-badan-i-innowacji, 

25.08.2023. 

11. w.funduszeeuropee.gov.pl/strony/o-funduszach/fundusze-na-lata-2021-2027/krajowy-

plan-odbudowy/zielona-energia-i-zdrowie-energochlonnosci/, 10.07.2023. 

12. https://www.gov.pl/web/aktywa-panstwowe/umowa-spoleczna, 4.09.2023. 

13. Just Transition Fund (April 2020). Policy Department for Budget, Directorate-General for 

Internal Policies of the European Union. 

14. Marszowski, R. (2021). Mining communes and districts in Poland in the perspective of just 

transformation. Katowice: GIG. 

15. Measuring Progress Towards an Inclusive Green Economy 2012. Nairobi: UNEP. 

16. Mik, C., Borek, A. (eds.) (2021). Climate change in the light of European Union law and 

Polish law in a comparative context. Warsaw: IOŚ-PIB. 

17. National Recovery and Resilience Plan. Project (2021). Warsaw: Ministry of Funds and 

Regional Policy. 

18. Optional Transformation Framework A guide to the principles of identifying and assessing 

concepts for the development of former mining and industrial areas (2022). Katowice: 

Marshal's Office of the Silesian Voivodeship. 

19. Poland's energy policy until 2040 – Summary. Warsaw: Ministry of Climate and 

Environment, p. 13. 

20. Polluter pays - inconsistent application of the principle in EU environmental policy and 

action (2021). Luxembourg: European Court of Auditors. 

21. PopBawska, J. (2018). Diversification of energy sources as a method of making countries 

energy independent. Annales Universitatis Paedagogicae Cracoviensis FOLIA, 257, Studia 

de Securitate, 8. 

22. Regional Innovation Strategy of the Silesian Voivodeship 2030 (2021). Katowice: 

Inteligentne Śląskie, p. 44. 
23. Selosse, S. (2019). Bioenergy with Carbon Capture and Storage Using Natural Resources 

for Sustainable Development, pp. 237-256. 

24. Skubida, A. et al. (2023). Drift or navigation? Coal regions facing transformation. Warsaw: 

WiseEuropa – Warsaw Institute of Economic and European Studies Foundation. 

25. Ślimko, E. et al. (2019). Just transformation of Silesia. Challenges from a social perspective 

- analysis and recommendations. Warsaw: Union of Associations Polish Green Network. 

26. State ecological policy 2030 - development strategy in the area of environment and water 

management (2019). Warsaw: Ministry of the Environment. 

27. Strategy for Responsible Development until 2020 with a perspective until 2030 (2017). 

Warszawa, p. 323. 



328  R. Marszowski, R. Hildebrandt 

28. Territorial Plan for the Just Transformation of the Silesian Voivodeship 2030. Annex No. 1 

to the Resolution of the Voivodeship Management Board No. 2326/383/VI/2022 of 

21.12.2022. 

29. Territorial plan for the just transformation of the Silesian Voivodeship (2022). Katowice: 

Marshal's Office of the Silesian Voivodeship. 

30. Territorial Plan for the Just Transformation of the Silesian Voivodeship 2030 (2021). 

Katowice. 

31. Wojtkowska-Aodej, G. (2022). Transformation of energy markets. Economy. Climate. 

Technology. Regulations. Warsaw: SGH. 



S I L E S I A N  U N I V E R S I T Y  O F  T E C H N O L O G Y  P U B L I S H I N G  H O U S E  

 

SCIENTIFIC PAPERS OF SILESIAN UNIVERSITY OF TECHNOLOGY 2024 

ORGANIZATION AND MANAGEMENT SERIES NO. 194 

http://dx.doi.org/10.29119/1641-3466.2024.194.19  http://managementpapers.polsl.pl/ 

PROTECTION OF POST-INDUSTRIAL CULTURAL HERITAGE.  

A TASK FOR SMART SOCIETIES 

Ryszard MARSZOWSKI1*, Robert HILDEBRANDT2 

1 Central Mining Institute, National Research Institute, Katowice; rmarszowski@gig.eu,  

ORCID: 0000-0002-2855-7121 
2 Central Mining Institute, National Research Institute, Katowice; rhildebrandt@gig.eu,  

ORCID: 0000-0001-5700-166X 

* Correspondence author 

 
Culture 3 this is what remains when you 

forget everything you have learned. 

S. Lagerlof  

Purpose: In the cognitive space of the article, an important and significant social challenge 

arises, which is the preservation of cultural heritage in transformed post-industrial areas. 

Methodology: the theses presented in the article were verified using the following methods: 

literature review, critical analysis of literature, analysis and comparison of documents and  

an example of good practices. 

Result: the literature research confirms that the protection of cultural heritage is an important 

factor in socio-economic development. By preserving and using cultural heritage,  

the economic, cultural and social value of transformed post-industrial areas can be increased. 

Originality: The literature research confirms that the protection of cultural heritage is  

an important factor in socio-economic development. By preserving and using cultural heritage, 

the economic, cultural and social value of transformed post-industrial areas can be increased. 

Keywords: heritage, industry, society. 

1. Introduction 

Preserving post-industrial cultural heritage is one of the most important tasks for societies 

that want to remember and cherish their history and heritage1. Post-industrial areas are not only 

monuments, but also important cultural and artistic sites that attract tourists and become  

an important element of regional development. The cultural heritage associated with mining is 

                                                 
1 The article was financed as part of the project implemented by GIG PIB "Preservation and promotion of coal 

mining heritage as the cultural heritage of the European Union" financed by the Coal and Steel Research Fund 

(https://coalheritageproject.eu). 
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first and foremost an important part of our country's history and culture. However,  

due to continuous technological advances and changing trends in the economy, many mines are 

being decommissioned, which may result in the loss of cultural heritage. Therefore,  

the preservation of industrial monuments and intangible heritage related to mining is extremely 

important for preserving the cultural identity of regions and passing on knowledge of history 

and tradition to future generations.  

A key determinant of heritage preservation is a wise society perceived as a group 

characterized by a high level of social awareness and responsibility toward each other and the 

environment in which they live. It is a society that prioritizes values such as honesty, solidarity, 

respect for diversity, dialogue, openness and tolerance. A wise society is able to effectively 

solve problems and conflicts, and act in a sustainable and responsible manner, taking into 

account the interests of present and future generations. A wise society cares about the 

development of its members, providing education, health, security and equal opportunities, 

while respecting individual privacy and freedom. In such a society, every person has the 

opportunity to express his or her views and participate in public life, which contributes to 

increasing civic engagement and strengthening democracy (Dudzik, 2017).  

Through the preservation and use of cultural heritage, the economic, cultural and social 

value of transformed post-industrial areas can be increased and the sustainability and success 

of this process requires the involvement of society and local and regional authorities.  

The preservation of cultural heritage in transformed post-industrial areas is therefore  

an important aspect of socio-economic development (Ifko, Stokin, 2017). In this perspective - 

which we particularly emphasize - a wise society is a key factor in preserving cultural heritage. 

High social awareness and civic responsibility are qualities that allow a society to understand 

the importance of cultural heritage and to pass it on. A wise society realizes that cultural heritage 

is not only an element of culture and history, but also an asset for future generations -  

and therefore takes active measures to protect and preserve it (Kowalik, 2018). 

2. Definitions describing the preservation of cultural heritage  

The term "cultural heritage" has its origin in Latin. The Latin word "patrimonium" 

originally meant heritage received from a father or ancestors. Today, the word patrimonium" is 

used in Italian and Spanish. In contrast, the English language has the term "heritage", which is 

used to describe cultural heritage and is derived from French and Old English  and means 

inheritance or legacy (Etymology…, 2011). 
Expanding the space related to defining the term "cultural heritage", it is worth noting that 

it was first formulated in the early 20th century by French thinkers who began to draw attention 

to the need to protect national heritage from disappearing. French writer Prosper Mérimée was 
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one of the first to take action to protect France's monuments and cultural heritage.  

He was appointed inspector of monuments in 1837, which allowed him to inventory and protect 

many French monuments, including Notre-Dame Cathedral in Paris. Today, the term "cultural 

heritage" is widely used around the world and refers to various cultural elements, such as 

architectural monuments, works of art, handicrafts, music, literature, rituals and traditions.  

As has already been noted - the term in Latin emphasizes that cultural heritage is passed down 

through generations and forms the basis of national heritage, which should be protected and 

passed on to future generations (Chojecka, 2015). 

In other terms, cultural heritage preservation is the process of protecting, conserving and 

managing monuments, works of art, traditions and other cultural elements that have historical, 

artistic, scientific or social value. Preservation of cultural heritage is aimed at protecting it from 

destruction, disappearance or oblivion. This activity includes not only monuments and works 

of art, but also local cultures, traditions, languages, rituals and beliefs. It is associated not only 

with issues of physical preservation, but also education, promotion and development of public 

awareness of cultural values. Preserving cultural heritage requires the cooperation of various 

institutions, organizations and local communities, which should work to protect it and preserve 

it for future generations (UNESCO, 2018). 

3. Preservation of cultural heritage and its main objectives  

Preserving cultural heritage is crucial for future generations, as it allows us to pass on the 

rich history, heritage and culture of our ancestors. These activities should be carried out at 

different levels depending on the tangible or intangible nature of the cultural value. Respect for 

cultural heritage determines the activities through which the tangible elements of culture will 

not be destroyed, lost or forgotten. There are various threats that can affect cultural heritage. 

These can include climate change, natural disasters, human activity, wars, inappropriate use of 

monuments, and lack of public interest and awareness in protecting cultural heritage.  

All of these factors can lead to the destruction of monuments and works of art, as well as the 

loss of knowledge and skills that were essential to their creation. In order to pass on cultural 

heritage to future generations, it is necessary not only to preserve it physically, but also to 

protect and develop public awareness of cultural values (Dąbrowski, 2012). Proper 

management of monuments, education and promotion of culture, as well as preservation of 

local traditions and languages are important elements of the process of preserving cultural 

heritage. In this way, mankind can benefit from cultural wealth and heritage, and understand 

the history and traditions of their country or region.  
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As indicated above, the preservation of cultural heritage is crucial to transmitting cultural 

wealth to future generations and protecting the historical, artistic and scientific values of 

monuments, works of art and local cultures (Murzyn, 2016). In addition, the preservation of 

cultural heritage also has a positive impact on social and economic development. Cultural 

tourism associated with visiting monuments, museums and other sites, contributes to income 

generation, job growth and improved tourism infrastructure. It is worth emphasizing that 

tourism should be carried out in a sustainable manner to avoid negative effects on cultural 

heritage and the environment. 

Modern technology also plays an increasingly important role in the process of preserving 

cultural heritage (Cetera, 2022). Digitization and digital models of monuments make it possible 

to accurately represent their appearance and structure, and make it easier to access information 

about their history and significance to a region. Virtual tours of monuments and museums allow 

people to discover their rich history and art without having to travel long distances. Digitization 

and digital models are increasingly important tools in the process of preserving cultural 

heritage. One of the most important tools of digital technology in the process of preserving 

cultural heritage is laser scanning. This technique makes it possible to accurately represent 

monuments in a three-dimensional model that can be used for educational, scientific and 

reconstruction purposes. Laser scanning is particularly useful for monuments that are difficult 

to access or require special safeguards, such as sites of cultural significance or objects located 

in danger zones. Another tool of digital technology in the heritage preservation process are 

digital models, which allow the examination and analysis of monuments without touching them 

or exposing them to damage. Digital models can also be used to create virtual exhibitions or for 

educational purposes.  

Another tool of modern digital technology used in the process of preserving cultural 

heritage is virtual tours, or interactive virtual tours of monuments or museums. Virtual tours 

allow people to remotely explore and understand cultural heritage and discover its history and 

art without having to leave home. This modern type of tour developed especially during the 

pandemic era, when it was not possible to physically visit monuments or museums.  

It is also worth noting that modern digital technology also creates new opportunities in the 

field of reconstruction and conservation of monuments. Through the use of techniques such as 

3D printing, it is possible to recreate damaged or destroyed elements of monuments, allowing 

them to be rebuilt as authentically as possible. Digital technology also makes it possible to 

accurately analyze and study monuments and their surroundings, allowing for a better 

understanding of their history and significance. When using digital technology, it is worth 

remembering that it cannot replace real monuments or museums. Digital models and virtual 

tours complement, but do not replace, real cultural sites. Therefore, preservation of cultural 

heritage requires proper planning and management, as well as broad public participation 

(Culture…, 2021). It is important that the process of cultural heritage preservation be conducted 

in a sustainable manner and tailored to the needs and capabilities of the community. Appropriate 
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planning and approaches by decision-makers, as well as broad public participation, are key to 

the success of the cultural heritage preservation process.  

In conclusion, the preservation of cultural heritage is important for the transmission of 

historical, artistic and scientific values to future generations, and has a positive impact on social 

and economic development. Therefore, the preservation of cultural heritage should be treated 

as a priority issue both locally and globally (Szot-Radziszewska, 2009). 

4. Cultural heritage and transformation of post-industrial areas  

In the past, industry was a fundamental element of economic development, but its 

development did not always go hand in hand with the preservation of cultural heritage 

(Janikowski, Krzysztofek, 2009). The transformation of post-industrial areas, such as steel mills 

and mines, was associated with the disappearance of the cultural heritage of these places.  

Old buildings, traditions or customs associated with the industry were disappearing.  

Thus, the process of industrial modernization contributed to the destruction of cultural heritage, 

which is an integral part of the history of these places. In this light, it is important to remember 

that preserving cultural heritage in transformed post-industrial areas involves a number of 

challenges. The first is the complexity of cultural heritage due to the fact of the rich history of 

these regions not only in terms of industrial activity itself, but also in terms of culture, traditions 

and customs. Many of these sites also have symbolic and emotional value for local 

communities. In this context, the preservation of cultural heritage in post-industrial areas 

requires consideration of many cultural, social and economic aspects.  

The second challenge is to change the function of post-industrial areas into places attractive 

to tourists, cultural centers, recreational spaces or offices. In such a context, it is important that 

while preserving the cultural heritage, the needs of the new users of these places are not 

forgotten, while at the same time their original character and value to the local community is 

not lost. Another challenge is the dangers of neglecting heritage sites. Post-industrial areas are 

being destroyed and devastated. Often, these are forgotten places that require a huge amount of 

money and work to preserve them for future generations. It is important to take appropriate 

steps to protect these places from destruction.  

Preservation of cultural heritage in transformed post-industrial areas brings many benefits 

to society (Nilson, Thorell, 2018). First, the preservation of cultural heritage contributes to the 

economic value of these places. Such places attract tourists who are eager to visit places with 

rich history and culture. This translates into increased employment and income for local 

residents.  
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Preserving cultural heritage in transformed post-industrial areas contributes to the 

preservation of cultural identity. By preserving cultural heritage in transformed post-industrial 

areas, the unique identity of places and their residents can be preserved. Third, preserving 

cultural heritage in transformed post-industrial areas contributes to the development of local 

communities. Thanks to such places, people have the opportunity for joint activities and 

interactions. Many of these places become centers of culture and social development, attracting 

people with different interests and skills.  

In order to preserve cultural heritage in transformed post-industrial areas, it is important to 

take appropriate steps (Konior, 2021). First, it is important to conduct a comprehensive analysis 

of the cultural heritage of these sites. Second, it is necessary to take into account both industrial 

and cultural aspects, traditions and customs.  

It is important to use the cultural heritage in transformed post-industrial areas in  

an appropriate way. Appropriate ways should be found to use these sites so that they are user-

friendly, and at the same time, retain their cultural and historical character, while being properly 

protected from damage and devastation. There are many ways to protect cultural heritage,  

such as designating protection zones, carrying out conservation and restoration work,  

and ensuring that heritage sites are properly supervised. Another important aspect is the 

education and promotion of cultural heritage through the organization of cultural events, 

exhibitions and other activities to raise awareness of its cultural and historical value.  

In addition to the above-mentioned activities, the preservation of cultural heritage in 

transformed post-industrial areas requires cooperation between various representatives of 

public life.... It is important that local authorities, NGOs, local communities, as well as 

representatives of industry and business participate in the process of cooperation. Cooperation 

between these representatives could contribute to finding innovative solutions that will allow 

the use of cultural heritage in transformed post-industrial areas in a way that is beneficial to all 

concerned.  

An excellent example of an action aimed at preserving cultural heritage in the space of  

a transformed post-industrial area is the project entitled CoalHeritage (Preservation and 

promotion of coal mining heritage as EU cultural heritage). Implementation of the project will 

last from 2023 to 2025. The project will be implemented in a consortium of the following 

partner institutions: Ethniko Kentro Erevnas Kai Technologikis Anaptyxis - Greece, Komag 

Institute of Mining Technology - Poland, Central Mining Institute - Poland, Premogovnik 

Velenje Doo - Slovenia, Bureau De Recherches Geologiques Et Minieres - France and  

Dmt-Gesellschaft Fur Lehre Und Bildung MBH - Germany. CoalHeritage aims to develop  

an interregional network for the protection and promotion of coal mining heritage in post-

mining areas. The project partnership, after identifying, inventorying and valorizing the assets 

of the selected mines, will develop a strategy for their preservation based on best practices - 

and identify the processes necessary to qualify a coal mine as a national heritage, and then 

develop a European Visual Map Journal for coal heritage as an intangible asset.  
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The key activities leading to the project's goal, the European Journal of Visual Maps for 

Coal Heritage as an Intangible Asset, are: 

 to describe the current state of mining heritage in Europe, 

 developing a clear and standardized method for inventorying the management processes 

of movable and immovable mine assets, 

 implementation of a web-based geographic information system that will inform a wide 

audience about coal heritage.  

Coal Heritage (Preservation and promotion of coal mining heritage as EU cultural heritage) 

is an activity aimed at developing an interregional network for the protection and promotion of 

coal mining heritage in post-mining regions. The project partnership, after identifying, 

inventorying and valorizing the assets of the selected mines, will develop a strategy for their 

preservation based on best practices and define the processes needed to recognize the mines as 

national heritage.  

The project perspective described above corresponds perfectly with the local action entitled 

"Aaźna Moszczenica" implemented in the city of Jastrzębie-Zdrój. "Aaźna Moszczenica" is  

a multifunctional post-industrial space created in the building of a former mining bathhouse 

and the main brand of a public cultural institution called "Institute of Heritage and Dialogue - 

Aaźnia Moszczenica". The main building of the bathhouse is the carbonarium. It is a permanent 

exhibition about the history of coal - from the element, through its use in industry and the role 

coal played in the history of the city of Jastrzębie-Zdrój. The exhibition presents the uses of 
coal in the world of science, addresses the topic of mining transformation and ecological ways 

of using coal. The exhibition allows visitors not only to read and see the history of coal,  

but also to feel and discover for themselves the content that stays in the memory for longer.  

The reconstruction of the old bathhouse began in 2021, 20 years after the liquidation of the 

Moszczenica hard coal mine.  

  

Figure 1. Aaźnia Moszczenica before reconstruction. 

Source: Photograph by Aneta Czarnocka-Kanik, RadosBaw Kaźmierczak. 

The project is implemented in cooperation with Dolní Vitkovice, which is located in the 
administrative territory of the city of Ostrava in the Czech Republic. In the future, in Aaźnia 
Moszczenica, the Jastrzębie Understanding Center and business and entertainment space will 
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be built (Neja, Kurpierz, 2013). The city of Jastrzębie-Zdrój has a secured own contribution for 
the implementation of the "Aaźnia Moszczenia" measure in the amount of PLN 14 million  
47 thousand 710, which constitutes 36.63% of the implementation costs of the entire project. 

5. Preservation of cultural heritage in social and economic space  

Cultural heritage is our legacy, that which is left behind by our ancestors and which is the 

foundation of our culture and national identity. The preservation of cultural heritage is 

extremely important because it preserves our history, traditions and values, and passes them on 

to future generations. However, preserving cultural heritage is a task - as noted in the 

introduction to the article - for wise societies that realize its value and importance (Kobylińsio, 

2011).  

One of the key ways to preserve cultural heritage is to protect and conserve it. Monuments, 

works of art and other elements of cultural heritage are exposed to many factors, such as aging, 

erosion, theft and vandalism. Proper conservation and protection of monuments is therefore 

crucial to preserving cultural heritage. Preservation of virginity can include its repair, 

restoration and maintenance to keep it in the best possible condition. Protection, on the other 

hand, involves ensuring that the heritage is properly supervised to prevent damage or theft. 

Another important aspect of preserving cultural heritage is, as mentioned earlier, its digitization. 

Through digital models and archives, cultural heritage items can be made available online and 

passed on to future generations, while being protected from destruction. Digitization allows 

monuments to be recreated virtually, and information about their history, significance and 

context can be made available.  

Another important way to preserve cultural heritage is the education of the public, 

mentioned earlier. Knowledge of cultural heritage allows it to be better understood and 

appreciated. Education on cultural heritage can be carried out in schools, museums or cultural 

centers. Through education, the public is more aware of the importance of cultural heritage and 

more willing to protect it (Odoj, 2012).  

All of these ways to preserve cultural heritage require the involvement of the public.  

It is the people who create cultural heritage, and it is they who should be vigilant about its 

preservation. The public should be active in heritage preservation, get involved in digitization 

and education projects, and support cultural institutions and museums. Another important 

aspect of preserving cultural heritage is its promotion. Societies should encourage people to 

learn about and respect their cultural heritage, and to share it with others. This will allow it to 

be further revived and developed, as well as passed on to future generations.  
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In conclusion, preservation of cultural heritage is not only a matter of protecting historical 

monuments and traditions, but also a key aspect of forming national and social identity.  

By respecting and cherishing cultural heritage, societies can build their identity, while also 

contributing to the preservation and promotion of culture and history for future generations 

(Hausner, 2013).  

Preserving cultural heritage in economic space is an extremely important challenge for 

modern societies. Increasing economic development and growing social needs put the future of 

many cultural heritage sites in question. At the same time, cultural heritage represents not only 

historical and cultural wealth, but also economic wealth, so the proper preservation and use of 

it in economic space is not only an ethical issue, but also an economic one (Nocca, 2017).  

One of the most important aspects of preserving cultural heritage in economic space is its proper 

management. Cultural heritage management requires planning, coordination and 

implementation of activities aimed at protecting, preserving and making cultural heritage 

available for future generations. Proper management makes it possible to increase the potential 

of cultural heritage in the economic space, and thus its use for tourism, education or cultural 

purposes. An equally important aspect of preserving cultural heritage in the economic space is 

its sustainability. Sustainable development of cultural heritage means its development,  

which simultaneously takes into account economic, social and environmental aspects.  

The proper use of cultural heritage can benefit the local community, contribute to improving 

the quality of life and attract tourists, which can consequently increase tourism and culture-

related revenues.  

As has already been noted - in the era of digitization and technology development, digital 

tools are playing an increasingly important role in preserving cultural heritage in the economic 

space. Thanks to them, it is possible to digitize, share and promote cultural heritage on the 

Internet, which allows it to reach a wider audience. The introduction of digital tools makes it 

possible to increase the accessibility of cultural heritage and popularize its value, which 

contributes to increasing interest in it among a wide audience.  

Despite the many challenges facing the task of preserving cultural heritage in the economic 

space, there are many positive examples of measures taken to preserve it. One example is the 

growing cultural tourism, which is becoming an important source of income in many regions 

of the world. At the same time, it should be noted that the development of tourism can lead to 

the destruction of cultural heritage, so it is necessary to introduce appropriate rules and 

regulations to protect monuments and other important elements of cultural heritage (Pacelt, 

2014). 

Another way to use cultural heritage for economic purposes is to adapt it for new purposes. 

A good example is factories and warehouses adopted us art galleries, museums, or commercial 

premises. Such adaptation of objects to new functions can contribute to the preservation of 

cultural heritage and at the same time use it for the needs of modern communities. Another 

example could be cultural heritage restored or preserved for educational purposes. For example, 
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the establishment of ethnographic parks and museums, open-air museums that show traditional 

ways of life and work of people from different regions of the world. Such museums are 

important because they allow the preservation and presentation of elements of cultural heritage 

that are in danger of extinction. At the same time, they are a valuable source of education for 

younger generations, who can learn about the history of their country and understand the culture 

of other nations.  

In conclusion, one of the most important methods of preserving cultural heritage in the 

economic space is education and developing public awareness. People should realize the value 

of cultural heritage and its importance in forming national and cultural identity. By increasing 

social awareness and education, people will be more inclined to act to preserve cultural heritage 

(Poland's Cultural Wealth, 2020).  

Another aspect worth emphasizing in the context of preserving cultural heritage in 

economic space is corporate social responsibility (Fordhem, 2018). Many companies operate 

in areas where there are important monuments or places of historical significance. In such 

situations, companies should act responsibly, respecting cultural heritage and taking care to 

protect it. It is worth noting that taking such actions not only positively affects the company's 

image, but also allows to create positive relations with the local community and increase 

employee involvement. Finally, a key element of preserving cultural heritage in the economic 

space is - repeatedly mentioned in the article - education. Knowledge of cultural heritage and 

its importance should be taught not only in schools, but also in companies, organizations and 

institutions involved in tourism or culture. In this way, the local community, tourists and 

employees will have a better understanding of the importance of cultural heritage and be more 

committed to its protection and preservation. Preserving cultural heritage in economic space is 

a task not only for cultural institutions and local authorities, but also for businesses and entire 

communities. A key element in this area is cooperation action in partnership, as well as 

corporate social responsibility. Only in this way, can cultural heritage be effectively protected 

and preserved for future generations. 

6. Preservation of cultural heritage in the decommissioned mining 

space  

Preserving cultural heritage in the decommissioned mining space is a significant challenge 

for local communities and municipal authorities. Mining over the centuries has played a key 

role in the development of many regions, and the remains of this activity are not only important 

industrial monuments, but also places of religious worship, tradition and intangible heritage. 

Mining has been one of the key industries for centuries, generating huge profits and attracting 

people from different regions and cultures. However, the end of mines has often meant the 
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closing of one chapter in history and the opening of a new one, in which this cultural heritage 

associated with mining becomes one of the most important elements.  

Mining, as an industrial phenomenon, left behind a material heritage in the form of mines, 

shafts, machinery, installations and other equipment and buildings related to the extraction of 

natural resources. Along with tangible heritage, mining also had an impact on the creation of 

intangible heritage in the form of traditions, religious worship and cultural heritage. Mining is 

an important part of the history and identity of many communities, and the traditions and 

customs associated with it have often survived for centuries (Jelen, 2018). Mining not only 

influenced the development of industry, but also the creation of precisely cultural and religious 

heritage. Mines were often centers of social and cultural life, and their decommissioning is 

associated with the loss of many cultural and historical values. One of the most characteristic 

elements of cultural heritage associated with mining are the mines' chapels and churches.  

An example is the Marian Shrine in Górka Klasztorna near Lezajsk, which was built on the site 
of a former salt mine. There are also numerous chapels and churches in mining towns, many of 

which were built by miners as votive offerings for rescue from danger underground.  

Another important element of intangible heritage related to mining is mining culture. 

Miners have their customs, traditions, costumes, songs and dances, which constitute a separate 

branch of culture. Equally important elements of intangible heritage are also the knowledge and 

skills that have been passed down from generation to generation among miners. These include 

traditions, beliefs, rituals, as well as a specific culture of language, especially the miners' dialect. 

In some regions, miners form their own unions and organize sports competitions. Today, many 

communities are trying to preserve these elements of intangible heritage by organizing festivals, 

workshops, exhibitions and other events (Fruzyński, 2012).  
In Poland, there are many examples of mining-related sites that constitute important cultural 

and industrial heritage. One of them is the Wieliczka Salt Mine, which is one of the most 

important monuments of material culture in the world, listed as a UNESCO World Cultural and 

Natural Heritage Site in 1978. Other examples include the "Guido" Historic Coal Mine in 

Zabrze, the Gold Mine in Zloty Stok, and the Historic Silver Mine in Tarnowskie Góry.  
Not only the mines themselves, but also their surroundings and the memories associated with 

them are an important part of cultural heritage. An example is the traditions and customs 

associated with mining, such as the celebration of Barbórka, the holiday of the patron saint of 
miners, St. Barbara, which takes place in December in many mining towns in Poland.  

The modern use of former mine sites also has an impact on the preservation of cultural 

heritage. Often, former mine sites are converted for tourist, cultural or educational purposes. 

Good examples include the Coal Mining Museum in Katowice and the Old Mine Science and 

Art Center in Walbrzych. In this area, an example of good practice in preserving cultural 

heritage related to mining is the Silesian Voivodeship's Technological Monuments Route, 

which consists of dozens of sites related to the history of mining in the Silesian Voivodeship. 
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This route not only attracts tourists, but also has an educational function, preserving the memory 

of the work and daily life of miners.  

In the space of decommissioned mining in the preservation of cultural heritage - which once 

again should be noted with great importance - the key role is played by education and raising 

public awareness. In this area, educational campaigns and training should be conducted for 

employees in the tourism and cultural sectors so that they are able to provide adequate care for 

the cultural heritage associated with the related to mining. It is also important to involve the 

local community in the process of preserving mining-related cultural heritage. Local residents 

are an extremely valuable source of mining-related stories and histories and of passing on their 

knowledge and traditions to the next generation. It should also be ensured that local 

communities can enjoy the cultural heritage associated with mining so that they can enjoy its 

beauty and value.  

Finally, it is important to make mining-related cultural heritage visible and accessible to all. 

This requires not only the preservation of the sites themselves, but also the provision of 

appropriate tourism infrastructure, such as hiking trails, tourist information centers, as well as 

accommodation and rest areas. In this perspective, the preservation of mining-related cultural 

heritage is not only important for historical and cultural reasons, but also has the potential to 

generate economic and social benefits. However, this requires cooperation among various 

stakeholders and investment in the protection, promotion and accessibility of mining-related 

cultural heritage (Jelinčić, Glivetić, 2020).  
At the same time, the decommissioning of mines associated with socio-economic changes, 

introduces many difficulties in the process of heritage preservation. An important challenge is 

the preservation and documentation of the remnants of mining, such as mine buildings, 

machinery, equipment and tools, but also elements of the cultural landscape, such as pits, 

dumps, culverts, bridges, roads and canals. Many of these sites are historic and in need of 

preservation, and their preservation and protection are often a costly challenge for local 

governments and private investors. In addition, the process of decommissioning mines not 

infrequently involves environmental problems, such as soil and water contamination, which 

requires the implementation of appropriate reclamation procedures. In such a situation,  

the preservation of cultural heritage must be included in reclamation and mining waste handling 

plans.  

In conclusion, the preservation of cultural heritage in the space of decommissioned mining 

is an important task for society, as it allows for the protection of cultural heritage and the 

formation of regional and local identity. However, this requires action at both the institutional 

and social levels, as well as consideration of ecological and sustainable development aspects 

(Burzyński, 2017). 
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7. Summary 

Preserving cultural heritage in transformed post-industrial areas is an important challenge 

for modern society. These sites not only have historical and cultural value, but also potential 

for economic and social development. Therefore, the preservation of cultural heritage in 

transformed post-industrial areas is not only a matter of heritage preservation, but also of socio-

economic development. In the process of preserving cultural heritage in transformed post-

industrial areas, it is important to take into account the diversity of cultural heritage and the 

diverse needs of local communities. Preserving cultural heritage in transformed post-industrial 

areas is an important challenge, but at the same time it is an opportunity to revitalize these 

places and use them in a way that benefits society. Cultural heritage can contribute to the 

development of tourism and cultural activities, as well as inspire new social and business 

projects (Culture..., 2017).  

It is worth noting that preserving cultural heritage in transformed post-industrial areas 

requires a long-term approach and the involvement of local communities. It is a process that 

requires time, work and resources, but at the same time brings many benefits to society. Cultural 

heritage is not only a reminder of the past, but also a forward-looking source of inspiration and 

development. Nowadays, when many post-industrial sites are undergoing transformation and 

change, preserving cultural heritage becomes even more important. These sites can be managed 

responsibly and sustainably, taking into account both their cultural value and their economic 

and social value. As the preservation of cultural heritage in transformed post-industrial areas is 

an important challenge, it must be approached with determination and an understanding of its 

importance for the future of society. Preservation of cultural heritage is an investment in the 

future that benefits all concerned (Kuzior, 2022). 
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Nothing stays the same.  

The only thing you can be sure of in life is change. 

Trudi Canavan 

Purpose: in the cognitive space of the article, an important and significant challenge arises, 

which is - in the perspective of the megatrends indicated in the article, demographic change and 

public health - the need to prepare a package of socio-economic activities dedicated primarily 

to the inhabitants of the areas where the process of closing down mining plants will take place. 

In this context, the issues of demographic change and health should be given priority in these 

areas in activities promoting social and economic activity in the transformation process. 

Methodology: the theses presented in the article were verified using the following methods: 

literature review, critical analysis of literature, analysis and comparison of documents and  

an example of good practices. 

Resultat: in the perspective of the next decades, numerous social and economic challenges and 

effects related to the transformation of mining plants in the space of local communities 

(commune, district) can be pointed out. While maintaining the hierarchy of objectives described 

in the European Green Deal Plan and clearly related to the plan for the transformation of mining 

plants, lasting cooperation of the three key stakeholders in this process, i.e., local communities 

(representation of local and territorial self-government), employers and representation of state 

policies, should be expected in their environment. 

Originality: the conclusions and recommendations from the article may be important for 

researchers and practitioners involved in the implementation of activities aimed at limiting the 

marginalization, differentiation and social and economic exclusion of residents of areas where 

the process of closing mining plants will take place. 

Keywords: mining, demographic change, public health.  
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1. Introduction 

Economic transformation shapes numerous spheres of social life and economic. Its course 

results in numerous challenges of macro, meso and micro dimensions, which are particularly 

visible in the evolving social policy. The indicated field of social sciences clearly reveals the 

connections between economic transformation - including the closure of mining plants –  

and dynamically progressing demographic changes. It draws attention to the utilitarian 

dimension of the changes taking place - with particular emphasis on public health. 

As Ewa Frątczak notes, the political and social transformation in the countries of Central 
and Eastern Europe, including Poland, related to, among others, with the closure of hard coal 

mines, transformed this region into a kind of "demographic laboratory" in which population 

processes are subject to significant, perhaps irreversible changes of a new quality and new 

dimension (Frątczak, 2008, Perspectives…, 2017). In this light, it is justified to claim that 

further transformation processes - including those related to the domestic hard coal mining 

sector - will include, among others: in the Silesian Voivodeship determine significant 

transformations of labor markets and the related quality of life - significantly emphasized in the 

transformation process. As noted in the transformation process, special attention will be paid to 

the availability of health care, participation in culture, public transport, schools and universities 

with an attractive educational offer, apartments for rent, senior services, sports facilities and 

recreational areas (What is..., 2020). It should therefore be recognized that anticipating the 

transformation process and its effects in the local surroundings of the closed mines without 

taking into account demographic changes will incompletely reveal the social and economic 

effects caused in the transformed areas. All the more so because Poland has entered the period 

of another demographic crisis (GUS..., 2020). Its result will be a process of systematic decline 

in labor supply and, above all, an increase in the demographic dependency ratio. According to 

forecasts, by 2060 the demographic burden will increase significantly - in relation to the base 

year, i.e., 2020, it may even more than double. In turn, as forecasts indicate, the dependency 

ratio for older people may increase more than three times (Demographic…, 2014). 

In this area of projected changes, a special role in transformation processes is assigned to 

health, which is perceived not only as disability and disease, but also as a state of physical, 

mental and social well-being, defined as quality of life. In this perspective, Territorial Just 

Transition Plans should indicate how they influence the main areas of the quality of life,  

i.e., an individual's physical health, mental state, level of independence and social relationships, 

promoting high quality of health and life, and not only eliminating exposure to factors 

degrading health. Equally important is the elimination of all types of social inequalities, which 

should also remain the focus of attention of those responsible for carrying out the transformation 

process. There is ample evidence that social factors - including education, employment status, 

income level, gender and ethnicity - have a significant impact on a person's health. These factors 
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have even been shown to influence a number of specific health outcomes, such as the incidence 

of prematurity and low birth weight in children, heart disease, stroke and some cancers in adults. 

Given the above conditions, we cannot give up on perceiving the process of economic 

change - the key determinant of which is transformation - in the area of public health.  

As the authors of the study note: Just Transition for the protection of public health, an important 

aspect of the ongoing transformation is that it takes place in a thoughtful and fair way for 

everyone. We should think about people working in the coal sectors, the health well-being of 

residents exposed to breathing polluted air and/or the effects of climate change,  

the development of cities that will be friendly to residents and meet their needs in a sustainable 

way, and representatives of local communities and companies. In their opinion, a just transition 

is the process of changing the type of economy from high-emission to zero-emission,  

with particular emphasis on the well-being of local people in terms of continuity of employment 

and the environment in which they live. It involves creating alternative branches of the economy 

and providing jobs to people who will lose them as a result of the gradual closure of enterprises 

such as mines or power plants. It must take place in accordance with a previously planned 

schedule and with the participation of the community concerned (Territorial…, 2022). 

2. Discussion 

Today, the dynamically changing world is determined by new, previously unknown 

phenomena, such as globalization, demographic, technological and climate change. The world 

of the early 21st century is looking for new ways of development. The progress of civilization 

is omnipresent and determines the behavior of humans and human communities and the 

institutions they create. However, the modern world is very diverse, not everyone benefits from 

development equally, societies differ in cultural heritage, wealth and vision of the future.  

The above-mentioned phenomena pose numerous new challenges to modern civilization aimed 

at maintaining its safe life. One of them - certainly - is the need to build a new perspective in 

the sphere of public health at each of its spatial levels - in the phase of demographic changes 

and the transformation processes accompanying these changes. 

As stated by the authors of the above-mentioned document entitled Just Transition to protect 

public health A just transition must take into account the health perspective in achieving climate 

neutrality. This is necessary to maintain good quality public health of residents of the 

transformation area and beyond. In this process, people from the region’s most dependent on 

coal should be supported and they should be helped to combat the inequalities that may arise in 

this process, including: energy poverty, food poverty, lifestyle diseases, stress and mental health 

problems (Michalak, Karaczun, 2021). 
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In the light of the above-mentioned conditions - especially taking into account the 

transformation processes in the EU countries - it should be emphasized that good health is  

a serious challenge for the European Union. The Union shall pursue better health protection in 

all policies and actions in accordance with Article 168 of the Treaty on the Functioning of the 

European Union. EU action on health aims to improve public health, prevent disease and health 

risks (including lifestyle-related), and promote research. The EU does not determine health 

policies or the organization and delivery of health services and medical care. Instead,  

its activities serve to complement national policies and support cooperation between Member 

States in the field of public health (https://eur-lex.europa..., 2022). 

In turn, at the national level, the Strategy for Responsible Development states that one of 

the most important challenges for the country's development are unfavorable demographic 

trends, which are manifested by negative natural growth, a decline in the share of people of 

working age and a rapid increase in the share of older people in the entire population.  

This means a significant increase in the demographic burden, which threatens to increase the 

fiscal burden borne by working people and limits the country's investment and development 

opportunities, (...) A smaller number of young people may also affect the level of creativity of 

society, and therefore the innovativeness of the economy. Today, in some areas, there is  

a shortage of qualified staff, which increases the importance of migration processes and the 

need to prepare an effective strategy for managing human capital flows (Strategy..., 2017). 

Another important document in the area of transformation processes is the Polish Energy 

Policy. In this document, one of the primary goals is to eliminate the so-called low emission of 

pollutants. For the sake of the health and quality of life of society, the use of solid fuels in 

individual heating will be gradually reduced. The above will involve moving away from coal 

burning in households in cities by 2030, and in rural areas by 2040. However, until 2040 -  

also in cities - the possibility of using smokeless fuel will be maintained, unless this is contrary 

to from the so-called anti-smog resolutions (Poland's Energy Policy, 2021). 

At the regional level, it is a key strategic document in the area of transformation processes 

- taking into account demographic changes and public health is the Development Strategy of 

the Silesian Voivodeship "Śląskie 2030". This document clearly states that demographic trends 
and the aging of society are important factors that will significantly influence the development 

of the region in the future. An increase in the demographic burden of people of working age 

with older people; will either result in a significant increase in taxes and contributions financing 

pension and health care expenses, or in a significant reduction in the scope of security provided 

to older people (lower pensions, worse access to benefits, faster increase in prices of goods they 

prefer); changes in the ratio of pensions to wages (the so-called replacement rate) will be much 

lower in the future than currently, especially in the case of women (Development..., 2020). 

New directions and challenges are outlined in the Regional Innovation Strategy of the 

Silesian Voivodeship 2030. The strategy clearly indicates that the demographic situation of the 

region, and specifically the progressive aging of the population, favors the adoption of 
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technology-related topics to support seniors. Historically, the region was the first in Poland to 

successfully attempt to digitally manage patient data in publicly financed health care. Although 

in subsequent years other national solutions diminished the importance of this system,  

its implementation at that time had a strong impact on the understanding of digitalization 

throughout society. In the longer term, 2021-2030, due to the aging of society, lifestyle diseases 

and other crisis events (pandemics, effects of climate change, economic transformation) 

affecting the health of the population, the demand for new solutions in the field of medical 

biotechnology and medical engineering technologies will be the basis smart specialization of 

the region, which is medicine (Regional Innovation Strategy…, 2021). 
The key programs with an operational dimension in the area of transformation processes 

are the Regional Plan for the Just Transformation of the Silesian Voivodeship 2030 

(Territorial..., 2021) and the Fund for Just Transformation. In the Regional Plan, expert 

attention in the area of demographic changes and public health was focused on investments.  

In this perspective, it is stated that investments will contribute to improving the quality of life 

of the region's inhabitants, including improving access to health and social services, the right 

to clean and healthy air and the need to raise awareness and make decisions in this regard.  

The above will contribute to the reversal of negative demographic phenomena, such as 

population depopulation, and will allow the creation of a system of incentives covering the 

entirety of people's actual living conditions in terms of the degree to which their health, social, 

cultural, etc. needs are met within the stream of services, including in order to maintain cultural 

identity (Territorial…, 2021). The plan further emphasizes that an essential element of the just 
transformation process is also the improvement of the quality of life of the inhabitants of the 

transformation areas, which will mitigate negative effects, including in the social and health 

areas. In connection with the above, support will be provided for health protection, including 

mental health, addressed to residents of communes undergoing mining transformation,  

in particular to employees employed in mining and mining-related enterprises. The scope of 

support will include activities related to medical rehabilitation, including post-traumatic 

rehabilitation facilitating return to work and maintaining employment, in cooperation with 

employers, increasing access to diagnostics and health prevention (in the field of, among others, 

occupational, cancer, lifestyle and mental diseases that are a significant problem region) and 

health education (Territorial…, 2021). 
The second of the documents mentioned, the Just Transition Fund in the Silesian 

Voivodeship, will serve to achieve the main goal, i.e., mitigating the social, economic and 

environmental effects of the transition to a climate-neutral economy. In conjunction with other 

sources of financing, in particular funds from the Cohesion Policy 2021-2027, funds from the 

remaining pillars of the Just Transition Mechanism and other public and private funds dedicated 

to complementary activities and projects, this Fund will give a new impetus to the region's 

economy and open better development prospects for its inhabitants, especially those most 

affected by the negative consequences of the inevitable transformation process (Fund..., 2020). 
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To conclude, the demographic development in the Silesian Voivodeship has undergone 

significant transformations compared to previous years (Skibiński, 2012). From the perspective 
of transformation processes - following Anna Runge - it should be stated that a retrospective 

study of population changes as well as their broader socio-economic background allows for 

appropriate generalizations. Thus, in the trend of demographic work, especially in recent years, 

the thesis about a qualitative change in population trends draws attention. It begins in 1982, 

when for the last time other voivodeships significantly contributed to the regional labor market 

of the Katowice Voivodeship. The closing of this market has nationwide caused, i.e., the crisis 

of the 1980s. In addition to growing economic problems, the dynamics of population 

transformation has decreased (Runge, 2010). Silesia is therefore an example of a dramatic 

demographic situation and weakening human and social capital with profound social 

consequences until 2035. These consequences concern the depopulation of numerous cities and 

communes, mass foreign emigration, disturbances in natural movement, lack of generation 

replacement and the aging process of the population. Demographic changes in Silesia reflect 

economic conditions. They occur with different dynamics in spatial systems (Rauziński, 
Zagórowska, 2014). It seems that the transformation processes in the demographic space and 
the related sphere of public health will not only confirm the theses expressed above, but will be 

important determinants of their further dynamic development. 

In the perspective described and the megatrend recognized many times in the literature, 

demographic change is important to be analyzed in a narrower scope, focusing on public health. 

The indicated demographic trend will have a strong impact on changes in health care in Poland. 

Public health - i.e., activities aimed at preventing diseases, extending life and increasing its 

quality by influencing lifestyle (e.g., diet, exercise, fitness, addictions) along with introducing 

pro-efficiency changes to health care systems using IT and mobile techniques - these will 

certainly be the most frequently appearing slogans in health care system reforms in the area of 

transformation processes (Institute of Public Health, 2022). 

Given the above regularities - in the context of transformation processes - the human right 

to health protection grows from the root of social rights. From a social perspective, a person's 

ability to have the right to health is manifested on the bodily level, consisting in maintaining 

and protecting good health using all available material resources, including reproductive health, 

adequate nutrition and shelter. A comprehensive approach to health and its connection with 

economic and even cultural rights is becoming more and more common. The deepest 

connections link the right to health with the right to obtain and enjoy a decent standard of life. 

According to some theories, health is an essential attribute of "life in dignity" and quality of 

life. The material determinants of this level are, in particular, access to safe drinking water, 

adequate food and employment. They determine individual health and, in the long run, affect 

the health of the entire society. The right to health is also linked to the rights enabling the 

individual's needs to be met in terms of access to housing and clothing. Guaranteeing the right 

to health care is possible by creating a mechanism of basic health services provided under the 
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so-called social security system. Another group of rights related to health concerns property 

and the ability to access basic resources enabling survival. The right to own and obtain property 

includes the human right to water, food, medicines and vaccinations. The sum of the material 

components ensuring a healthy life, including satisfaction at the physical, mental and spiritual 

levels, constitutes the right to happiness. Therefore, the right to health has profound 

implications in the field of social security. In particular, this concerns the introduction of 

hygienic and healthy working conditions, as well as the right to leave, sleep and rest. In turn, 

the circumstances triggering the use of social security instruments include: unemployment, 

disability, age, helplessness in life, the need to personally care for a loved one, as well as 

motherhood and widowhood. The last group of social rights with which the right to health care 

is closely related is the so-called human development rights, enabling the satisfaction of 

individual aspirations. In this approach, the right to health is associated with ensuring the right 

to education, i.e., the ability to implement the current state of medical knowledge in relation to 

maintaining the health status quo of the individual and his or her unrestricted (without excessive 

effects and costs) access to such resources, including the use and use of modern technologies. 

Along with economic development and the progress of civilization, medicine is developing and 

natural and technical sciences are developing, constituting the basis for preventive activities 

(Relationships…, 2016). 
In the above perspective - which should be particularly emphasized - the aging of societies 

will continue dynamically in parallel with the transformation process. This process will 

certainly determine numerous changes in public health that should be prepared for.  

In the indicated perspective, it is worth developing issues related to public health through the 

topic of aging. As noted in the report on the situation of older people in Poland, the concepts of 

old age and aging can be considered in two ways, in the individual aspect and as phenomena 

relating to the collective of these individuals, i.e., the society of a given region, country,  

part of the world (Report..., 2012). In the individual aspect, old age is a biological phenomenon 

that constitutes the human life cycle (Colloca et al., 2020). According to another approach, 

aging is perceived as a process of progressive impairment of the body's vital functions and loss 

of the ability to adapt to environmental changes along with the increasing probability of death 

(Kirkwood, 1996). 

A generally inevitable stage of the aging process is a condition known as old age. In turn, 

aging, as defined in the psychogerontological literature, means a certain process and is dynamic, 

while old age as a state is static (Porzych, Kędziora-Kornatowska, Porzych, 2004). According 

to D.J. Levinson's life cycle theory (Levinson, 1986), old age is one of the phases, which, 

however, is not homogeneous and can be divided into subsequent periods. The life cycle theory 

describes changes in the psyche and behavior that occur at subsequent stages of an individual's 

life - progressing with age. The first phase of life is the phase of learning and gaining experience 

(covers childhood and youth). The next phase covers adulthood and is the period of 

implementing the acquired knowledge. The last phase - old age - is the phase of regression. 
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Individual phases may occur in different individuals at different times, and there are no rigid 

limits on the age at which individual phases of the life cycle end or begin. However, the 

psychological concept of the life cycle - created by E. Erikson - divides an individual's life into 

eight stages (Erikson, 2002). The final stage is late adulthood and begins at the age of 60-65.  

It should be noted that the division of the last stage of human life changes as life lengthens and 

its quality improves in the elderly population. Currently, the English literature divides old age 

into three phases: – young old – people aged 60/65-74, – old old – people aged 75-84,  

– the oldest old (the oldest old) – people aged 85 and over. Young and old people are most often 

still fully functional, both physically and mentally. People included in the elderly category are 

people who require help in performing some everyday activities, such as shopping, cleaning, 

and washing underwear. The oldest old need constant assistance in performing most activities, 

people of this age are potential clients of institutional forms of assistance. In turn, Simone de 

Beauvoir did not perceive old age as a uniform period and distinguished two stages of the last 

phase of life, taking as one of the criteria functional age, i.e., the psychophysical capabilities of 

an older person: in the first phase, older people are functionally independent and economically 

dependent (the so-called third age), in the second phase, older people are dependent,  

both functionally, as well as economically (the so-called fourth century) (Beauvoir, 1996). 

Based on the above theses, the following conclusions and recommendations were 

formulated, focusing on the indicated area, i.e., demographic change in the perspective of the 

impact of the closure of mining plants on the local environment. 

In the area of demographic changes, a clearly unfavorable process - unfriendly to social and 

economic development - is the age structure of the population. As a result of the processes 

taking place in the age structure, further dynamic stratification of labor demand and labor 

supply streams should be expected. The stratification will be primarily implied by a clear 

increase in the population in age groups approaching retirement age (professional inactivity) 

with a simultaneous decline in the population in age groups characterized by demographic 

youth and the highest professional activity and mobility. The key source of these unfavorable 

trends for the labor market is the lack of simple replacement of labor resources at the age of 

peak professional activity by a significantly smaller population of the youngest people.  

As a result of the indicated processes on labor markets, a significant increase in the 

economically inactive population should be expected. This is confirmed by the forecasts of the 

Central Statistical Office, which clearly indicates that in the perspective of 2050, the burden of 

the working-age population with economically inactive people, e.g., in the commune of 

Siemianowice Śląskie, may increase from 48 in 2018 to an extremely high number of  
103 people in 2050. The source shaping the indicated forecasts will primarily be the dynamic 

growth of the population of non-working age, i.e., people aged 60/65 and over. This process,  

in turn, will result in a very high rate of increase in the aging of the population in the so-called 

old-old group, i.e., in the oldest categories, aged 75 and over (Population Forecast..., 2014). 
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All the outlined changes, processes and forecasts indicate that in order to limit stratifications 

in labor markets, which are the main source of structural mismatches, actions should be taken 

to build a future-oriented policy that minimizes the effects of aging societies. Failure to take 

this type of action may delay preparation for the seemingly inevitable changes in the age 

structure of the population in the perspective of transformation processes. As already noted, 

these are changes in many aspects, starting from changes in the structure of consumption, 

through changes in "production" (labor force, GDP), and ending with the consequences for 

public finance systems. The mentioned need to prepare for the effects of an aging population 

will also be determined by further - as has already been signaled - expected effects, such as: 

mismatches in the labor market in terms of sectors or occupations (for example, due to the 

increased demand for health care and social care workers, related to the increase in the 

population aged 65+ and, above all, 80+) and the need to fill gaps in labor supply related to the 

possible inflow of immigrants (Janicka, Kaczmarczyk, Anacka, 2015). 

As E. TrafiaBek notes, modern civilization guarantees an increasingly longer average life 
expectancy. This is accompanied by the phenomenon of an increase in the number of the elderly 

population and a simultaneous decline in birth rate. As a result, this results in the strengthening 

of the so-called model on a global scale. the inverted demographic pyramid (Phenomenon…, 
2010), which is characterized by, among others, in the social sphere, the lack of generational 

replacement on the labor market and raises the problem of securing decent conditions for those 

leaving the labor market. In turn, in the sphere of economic effects, it causes the so-called 

devastating labor markets (TrafiaBek, 2006). Hence, despite the passage of several years since 
its formulation, L. Frąckiewicz's postulate is still valid, which states that the economic, social, 
social, medical and cultural effects of the phenomenon of demographic old age cover various 

spheres of behavior, needs and tendencies, creating an extensive catalog of tasks,  

the implementation of which requires the activation of appropriate entities and instruments of 

social policy (Frąckiewicz, 2003). 
Noting this challenge from the perspective of conditions related to transformation processes, 

attention should be paid to numerous further consequences that may emerge in connection with 

demographic changes, including: 

 clearly imbalanced feminization rate, 

 serious shortages of women aged 20-29 (the age of highest matrimonial activity), 

 unnatural numerical predominance of women in the oldest age groups, 

 a significant decline in the number of marriages, 

 significant decline in the number of births, 

 negative birth rate, 

 extremely low fertility rate, 

 extremely low gross reproduction rate, 

 low demographic dynamics, 

 dynamically growing demographic dependency ratio. 
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In this context, the need to undertake the following activities in the perspective of social 

and economic transformation can be recommended: 

 development of guidelines for programs preparing municipal and district policies for 

the phenomenon of old age, 

 giving public employment services a primary role in the work on preparing a thematic 

proposal for social and professional activation of the increasing number of seniors, 

 developing proposals for activities strengthening the participation of seniors in making 

local decisions shaping their present and future (Senior Council at the commune head, 

mayor, president, etc.), 

 preparation of guidelines for an intergenerational integration program, in particular 

based on the diversity management method and limiting the intergenerational 

information gap, 

 attempting to develop an educational program presenting the economic and social 

effects resulting from demographic change, 

 preparation of a package of activities dedicated primarily to women in senior age, 

 giving the issues of education and health a priority in activities promoting the social and 

professional activity of seniors. 

Based on the above conclusions and recommendations, it seems that the greatest 

contemporary challenges for the communities, institutions and people creating the future - apart 

from preparing for the just transformation process - may be the need to secure decent living 

conditions for people transitioning from economic activity to professional inactivity as a result 

of the demographic change referred to as. Secondly, maintaining the professional activity of the 

aging population by building a modern, active social and labor market policy - corresponding 

to the economic structure of the transformed areas, in particular based on their social and 

economic advantages. 

In the space described above - as has already been noted - the context related to public health 

is equally important. It is emphasized very clearly in the work entitled Territorial just 

transformation plan and health care. In the above-mentioned expert opinion, its authors clearly 

indicate that health care experts, doctors, nurses, scientists and patient groups can bring to the 

debate on the Just Transition in Europe the perspective of public health protection, which has 

long been neglected in the discussion. Just transition activities should be based on the 

involvement of local communities, and this must also include the health community.  

In the discussion about transformation, it is necessary to include and amplify voices related to 

health. Professionals from many areas of public health can make an important contribution to 

the transformation. They can achieve this by sharing knowledge about the links between various 

forms of energy production and public health or highlighting the health risks arising from the 

climate change process. Additionally, they can participate in consulting assessments of the 

impact of the transformation on health, as well as conduct educational activities aimed at the 
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general public. In the light of the directions of changes and forecasts outlined above, public 

health becomes a universal goal. This is noted by Zsuzsanna Jakab and Agis D. Tsouros - 

representing the World Health Organization Regional Office for Europe - who emphasize that 

good health and well-being are two universal goals of humanity that are currently recognized 

as fundamental human rights and important components of the equitable development of human 

potential, economic and social, and for the resources used in everyday life. Both goals are 

increasingly considered to be the main premises of human development and security. Health is 

no longer treated as an item on the list of expenses that must be financed, but as an important 

good that must be taken care of and improved in a fair manner. Health is a positive concept that 

emphasizes the importance of social and individual resources and physical potential (…)  
There is a need for a new health management system tailored to the needs of the 21st century, 

which will take into account the social factors determining health, act in a fair and sustainable 

manner and implement global and social goals, using new, interconnected forms of formal and 

informal management and new strategic relationships developed taking into account people's 

opinions and involvement. This is both an opportunity and a challenge for us (Jakab, Tsouros, 

2020). 

In the light of the indicated challenges, changes caused by transformation are taking place 

in the civilizational, cultural and socio-economic dimensions. Therefore, it is becoming quite 

certain that areas undergoing transformation must be equipped with strategic solutions that 

respond to very extensive, diversified, unstable and comprehensive socio-economic changes in 

their area and surroundings. 

3. Summary 

The regularities, phenomena and changes mentioned in the above article cause 

transformations in the labor markets, in the education system, within economic organizations 

and other institutions in the vicinity of the closed mining plants. Many of them are directly or 

indirectly related to the areas of employment, education, health, social security, etc. As noted 

in numerous works, three key global changes, which are the already mentioned climate, 

technological and demographic changes, result in the process of adapting the environment of 

closed mining plants in the areas of operating principles, information methods and 

organizational models in order to build sensitive activities based on innovations. that shape 

modern (intelligent) solutions of the future. It seems that in view of the directions of change 

outlined in this way, the greatest challenge for intelligent and innovative environments and 

entities representative of the environment of the closed mining plants is the need to predict the 

future, improve and build solutions that respond to possible challenges and increase their 

competitiveness. It is worth noting here that the liquidation of mines is a serious challenge due 
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to the comprehensive nature of social relations centered around the mine (MrzygBocka-

Chojnacka, 2012) and the economic identity of communities built around mining (Bell, York, 

2010). A particular challenge is therefore to fill the institutional void created after the 

liquidation of the mine, around which the life of the community was centered so far, and to 

counteract the identity crisis of the entire community. Alienation of mine workers after their 

liquidation may lead to the disintegration of the social fabric in mining communities (Nawrocki, 

2006; Wódz, 2013). The complexity of these spheres indicates primarily the qualitative nature 
of changes that may occur in the hard coal mining environment, and also determines the need 

to build multidisciplinary programs, which should be used as part of the intervention for the 

duration of the closure of mining plants. The key goal of the programs would be to strengthen 

cooperation in the indicated areas of liquidated mining plants with the local environment.  

It seems that in the transformed areas, this may be a fundamental determinant shaping the 

effectiveness of closing mining plants from a demographic and public health perspective. 
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Purpose: This study aimed to characterise the nutritional behaviour of Gdynia Maritime 

University students in terms of consuming various types of drinks as a water source. Moreover, 

the aim was to analyse the determinants of these behaviours in the context of selected 

socioeconomic parameters that differentiate the studied group of respondents.  

Design/methodology/approach: The tool used to conduct the study was a survey 

questionnaire. The questions concerned the nutritional behaviour of students regarding the 

consumption of beverages as a source of water and the conditions for their diversity. 

Findings: The main source of water for students was mineral water. Unfortunately,  

it is associated with environmental pollution related to the packaging of this water (PET bottle). 

The second important source of water was tap water. This should be considered a manifestation 

of a developing trend in health-promoting, ecological and economic behaviours among the 

students. None of the socioeconomic factors differentiated students' behaviours when choosing 

bottled water. 

Research limitations/implications: Students constitute a specific group of respondents.  

It should be expected that their current behaviours will reflect the behaviour of a wider society 

group, but only in the future. Therefore, the results obtained in this study can be considered 

limited, especially in the short term. Thus, this study should be conducted in a group of older 

respondents. Then, the following study should be repeated on older respondents in the distant 

future. On this basis, it is possible to verify how the change behaviours of respondents over 

time. The obtained results should allow us to verify the assumption that students' behaviours 

can be treated as indicators of the behaviours of the future society. 

Practical implications: Consumers' eating behaviour regarding water consumption has health 

and environmental consequences. This approach to analysing water consumption is strategic 

because it concerns the direct and indirect impact on human health and quality of life. 

Originality/value: The study results were used to formulate conclusions regarding behaviours 

that determine human health, the state of the environment and, consequently, quality of life. 
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1. Introduction 

Water is a specific and dominant element of the Earth's natural environment. It determines 

and sustains the creation of life as we know it (Kardaś, 2019). Water is the main component of 

every living organism. This applies to the most primitive single-celled organisms up to humans. 

Therefore, every living organism must have constant access to water of appropriate quality 

because it determines well-being and, above all, life. Rising living standards during the 

Industrial Revolution, as well as the increase in global population, created the demand for 

energy and water. This has led to the intensification of the global water cycle, including its 

variability, global monsoon rainfall, and the intensification of wet water and dry phenomena 

(Popkiewicz, 2022). These phenomena are a derivative of climate change and will determine 

living conditions and their consequences for every living organism. What we see today was 

written over 20 years ago (Jackson et al., 2001). 

Available freshwater resources are dwindling and are already declining in many parts of the 

world. In Poland, they are insufficient. These resources are decreasing not so much due to 

reduced rainfall intensity because rainfall in Poland remains at an even level but due to 

increased evaporation (Bănăduc et al., 2022; Popkiewicz, 2022; Wiech, 2023). 

FAO data shows Poland has some of Europe's lowest water reserves (only the Czech 

Republic, Cyprus, and Malta have less). The condition is serious because it corresponds to the 

risk of water deficit below the "water stress" limit of 1.700m3/person. In Poland, water resources 

amount to 1.600m3/person. By comparison, there is approximately 4.500m3 of water per 

European (GUS, 2022). Data indicates that by 2050, there may be a critical shortage of drinking 

water in the world if the necessary global changes are not implemented and water use habits 

are not changed (https://www.national-geographic.pl). WHO and UNICEF reports show that in 

2020, 25% of the world's population did not have access to drinking water. By 2025,  

this problem may affect half of the population (https://www.afro.who.int). 

Simultaneously, we should be aware that water is needed not only for drinking but also for 

production and the provision of services (Bănăduc et al., 2022). The Rankomat website aims to 

educate and spread knowledge about saving water resources. It states that the average Pole uses 

92 litres of water daily. It is easy to determine this value because consumption is monitored. 

However, due to the consumption of goods, daily water consumption increases to thousands of 

litres. Actual water consumption, including its direct consumption and use in producing all 

types of goods (virtual water), determines the water footprint. Virtual water also comes from 

exhaustible freshwater sources. One Polish resident's average daily water footprint is estimated 

at 3.900 litres. This means that water consumption is consuming goods per kilogram or piece, 
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and clothing production is up to tens of thousands of litres per kilogram or piece, respectively. 

In the case of packaging, of which approximately 400 million tons are produced worldwide 

each year, water required for production is estimated at 650 to 800 billion m3 per year. 

Therefore, virtual water consumption is very high, although Poland does not lead in this regard 

(https://rankomat.pl). 

The issue discussed in this work covers two essential aspects, both from the perspective of 

human health and the state of the environment, which determines its social nature. This study 

aimed to characterise the nutritional behaviour of Gdynia Maritime University (UMG) students 

in terms of consuming various types of drinks as a water source. The qualitative and quantitative 

dimensions of the water sources selected by students were considered. It was also important to 

determine the form of beverage packaging in the context of the potential environmental impact 

and convenience of use. Moreover, the aim was to analyse the determinants of these behaviours 

in the context of selected socioeconomic parameters that differentiate the studied group of 

respondents. The results of this study were the basis for formulating conclusions relating 

directly to behaviours that determine human health as well as the state of the environment that 

determines the quality of life. 

The article is organised as follows. Part 2 characterises the object and tool of the research 

and the statistical methods of interpreting the results. Section 3 presents and discusses the 

empirical results and provides a discussion with relevant literature data. Finally, conclusions 

and health and environmental implications are presented in Section 4. 

2. Experimental Methods 

The research subject was UMG students of 2023, who represented all faculties of the 

University. The studied group of students consisted of 240 people. The socioeconomic profile 

of the study group is presented in Table 1. 

Table 1. 

Socioeconomic profile of the study group 

Total 

Gender 
Cycles of 

study* 
Faculty** 

Financial 

situation 

Place of 

residence 

W
o

m
a

n
 

M
en

 

I II E M N MQ 

<
 a

v
er

a
g

e 

a
v

er
a

g
e 

>
 a

v
er

a
g

e 

R
u

ra
l 

C
it

y
 

n 240 79 161 226 14 60 60 60 60 22 156 62 50 190 

% 100 32.9 67.1 94.2 5.8 25.0 25.0 25.0 25.0 9.2 65.0 25.8 20.8 79.2 

* I – Bachelor studies; II – Master's studies;  

**E – Electrical Engineering; M – Marine Engineering; N – Navigation; MQ – Management and Quality 

Science. 

Source: own calculations. 
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The tool used to conduct the study was a survey questionnaire. It included nine closed 

questions, six single-choice, and three multiple-choice questions. The questions concerned the 

nutritional behaviour of UMG students regarding the consumption of beverages as a source of 

water and the conditions for their diversity. Validation was carried out before using the 

questionnaire in the study, which included two main stages. The first one consisted of 

substantive verification of its content based on an interview with four experts in the 

management and quality sciences and food and nutrition technology. It was assessed as to how 

important individual elements of the tool (questions) were for the set goal and how they serve 

to achieve it. After verification, no question was removed from the scale. However, some 

questions have been reformulated according to experts' suggestions. 

The second step was validating the response process (face validity). It assessed whether 

individual words or sentences in the questions were readily understandable to respondents. 

Respondents were asked to indicate words/sequences/entire questions whose meaning they did 

not fully understand. Thus, the connection between the proposed tool, consisting of questions, 

and the thought processes of people participating in the study was assessed. This validation 

stage was carried out on ten respondents representing UMG students. The questionnaire did not 

contain any elements that were incomprehensible to the respondents. Consequently,  

this validation step did not result in any changes to the questionnaire. The research instrument 

validated this way contained nine questions ready for use in the main study. 

The paper presents the results of the analytical and synthetic exploration of primary data 

obtained from the survey. The analytical approach was used for questions 1, 3, and 9 and 

included (1) identifying the beverages chosen by the greatest percentage of respondents as  

a source of water, (3) indicating the types of water chosen by the greatest percentage of 

respondents, and (9) indication of factors determining the consumption of bottled water by the 

greatest percentage of respondents. The synthetic approach was used for the remaining 

questions. It included an assessment of the differences in the distribution of answers to 

questions regarding the amount of water consumed in pure form, preferences for bottled water, 

method of preparing tap water for consumption, preferences for water conditioned by the 

presence of CO2, and the preferred type and capacity of water packaging. The results obtained 

were analysed taking into account gender, level of studies, faculty, place of residence,  

and subjective assessment of the respondent's financial situation. For this purpose, the χ2 test 

was used. The assumed significance level was p ≤ 0.05 (Aomnicki, 2014). 
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3. Results and discussion 

The first analysed area of the study included determining the frequency of consumption of 

various types of drinks as a water source. This area is essential due to the critical role of water 

in human nutrition (Jarosz et al., 2020; Benelamand, Wyness, 2010). Considering that various 

types of drinks provide the body with not only water but also substances with a positive impact 

(antioxidants, electrolytes) and adverse effects on the human body, such as refined sugars.  

The source of the latter is mainly sweetened drinks. They contribute to a significant proportion 

of simple sugars in the diet (Park et al., 2022; Ah Han, 2021; Khan et al., 2020; Pepin et al., 

2019; Jones et al., 2019). It was, therefore, necessary to determine which drinks were consumed 

most often and which were consumed least often. It was shown that 52% indicated still mineral 

water as the most frequently consumed drink. In second place was tap water, chosen by 51% of 

students. The third place was taken by milk/milk drinks, which was indicated by 38% of 

students. The least commonly consumed drink was bread acid (kvass), as shown by only 4.17% 

of respondents. 

The described eating behaviours of students can be considered health-promoting and 

rational. Water consumption is a fundamental element of sound nutrition. Water is an essential 

substance that every living organism needs, which determines the physiological state of body 

homeostasis. The body's water balance consists of water supplied with drinks and food and 

metabolic water produced in cells through systemic metabolic processes (Szczepańska-

Sadowska, 2018; Benelamand, Wyness, 2010). However, the primary source should be 

drinking water. Water needs vary depending on lean body mass (gender, body weight), age, 

level of physical activity, diet composition, physiological condition, air humidity, and altitude 

above sea level. In Poland, the daily water demand for adults in average climatic conditions, 

depending on gender, is from 2.0 to 2.5 litres (Yamada et al., 2022; Jarosz et al., 2020).  

The human body cannot store water, and its daily turnover reaches 1/30 of the body weight of 

adults and as much as 1/10 of the body weight of infants (Yamada et al., 2022; Shimamoto, 

Komiya, 2000). During exercise, water exchange increases proportionately to intensity and 

duration (Frączek et al., 2019). Therefore, systematically providing it appropriately is the 

starting point for maintaining physiological balance and good health (KBos, 2016; Jarosz et al., 

2020; Swanson, Pontzer, 2020). 

The results obtained should also be viewed through the prism of the packaging of these 

drinks. They pose a potential burden to the environment (Zapata, 2021). The use of any 

packaging impacts the environment but also determines the properties of the packaged product 

(https://rankomat.pl). A comprehensive approach to the results showed that the drinks 

consumed by UMG students were most often packaged in PET (polyethene terephthalate) 

bottles. The beverages were consumed much less frequently in glass bottles. However, Tetra-

Pak cardboard appeared sporadically. The mass production of PET bottles far exceeds the 
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possibilities of selective waste collection. Therefore, it can be assumed that the behaviours of 

beverage consumers and their attitudes toward the environment are critical factors determining 

the state of the environment (Borusiak et al., 2021). Publications indicate that the behaviours 

of Polish consumers in this respect differ far from those of highly developed countries. 

Therefore, their monitoring is justified and is a starting point for searching for methods for pro-

ecological modification of these behaviours (Kopania, 2016; Walden-KozBowska et al., 2003). 

It is important to remember that glass water bottles are used more often as packaging for water 

than cardboard. Imposing a deposit on glass bottles used as water packaging in Poland is not as 

popular as in other countries. This may result in their limited turnover and, consequently,  

in wasted opportunities to apply pro-ecological solutions. It should be emphasised that even 

glass waste, such as cullet, can be recycled, eliminating the problem of its recovery. Using glass 

scrap reduces energy consumption for producing and transporting raw materials and fuels 

(Vellini et al., 2009). The use of Tetra Pak cardboard packaging for water is the least common. 

Considering ecological conditions, it is a better solution than PET bottles because it is less 

environmentally harmful. The production of this packaging involves lower energy demand. 

This contributes to six times less fossil fuel consumption. Tetra Pak packaging comprises  

75% paper, an advantage compared to commonly used PET bottles (Stramarkou et al., 2021). 

It should be emphasised that a significant percentage of respondents (51%) indicated that they 

most often drink tap water, and its use does not require packaging. This trend can be described 

as rational from the point of view of human nutrition but also as an ecological and economic 

activity (Borusiak et al., 2021; De Marchi et al., 2020; Mishra, Mohanty, 2018). 

Water is the dietary component that must be provided in the highest quantity daily. 

Therefore, the next element of the study was to determine the amount of water consumed in 

pure form by the greatest percentage of students. It was also identified which of the 

socioeconomic characteristics of the study group significantly differentiated their behaviour in 

terms of the level of daily water consumption in this form. The most significant percentage of 

respondents (59%) said they consumed more than 1 litre of clean water daily. The results of the 

statistical analysis of the distribution of primary data showed that both the gender of  

UMG students (χ2
calc. = 12.44; χ2

crit. = 7.81), the level of studies (χ2
calc. = 34.42; χ2

crit. = 7.81), 

the faculty, where they study (χ2
calc. = 21.04; χ2

crit. = 16.92), place of residence (χ2
calc. = 20.25; 

χ2
crit. = 16.92) and financial situation (χ2

calc. = 12.70; χ2
crit. = 12.59) showed variation in the 

amount of water consumed. 

Men declared a higher level of water consumption than women. This could probably be due 

to the greater demand for water in the group of men. A greater water demand is associated with 

greater body weight and a lower percentage of fat tissue determined by gender or a higher level 

of physical activity (Yamada et al., 2022; Borusiak et al., 2021). It was also found that second-

cycle students (Master’s studies) consumed less water than first-cycle students (bachelor 

studies). This statement should be considered disturbing, especially since most second-cycle 

students (64%) drank up to one glass of clean water daily (220-250 ml). This amount is 
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insufficient to ensure the proper functioning of the human body. At the same time, almost 61% 

of first-cycle students reported consuming more than one litre of water daily. Only this level of 

consumption can be considered appropriate from the point of view of human nutrition 

recommendations (Jarosz et al., 2020). 

Moreover, it was found that students living in rural areas had lower water consumption than 

students living in metropolitan areas. One possible reason for this could be that those from rural 

areas are more likely to consume drinks other than water because of their relative novelty value. 

In the context of the results obtained, it seems justified to take action to promote the 

consumption of water. Additionally, the financial situation varied the amount of water 

consumed. People declaring their financial situation below average consumed the least water, 

but the amount consumed increased as their economic status improved. At first glance, this may 

seem to be paradoxical in terms of cost, but it may reflect more affluent students’ access to 
improved education. 

Because UMG students declared a relatively high level of water consumption, it was 

purposeful to determine the type of water they most frequently consumed. Respondents could 

indicate the three kinds of water they most often chose. The most significant percentage of 

respondents (55%) consumed still mineral water. Second in order was tap water (49%),  

and third was still spring water (30% of responses). The fewest respondents (0.4%) consumed 

flavoured water. The results indicate that although the eating behaviour of UMG students in 

this respect was rational (Jarosz et al., 2020), unfortunately, it did not fit into the concept of 

sustainable consumption because spring water was ranked third among the indications.  

This water has a composition similar to tap water. Its taste resembles tap water (Salomon, 

Regulska-Ilow, 2013). However, the packaging of spring water in a PET bottle seriously 

burdens the environment (Borusiak et al., 2021; KBos, 2016). At the same time, the costs of 

consuming bottled spring water are much higher compared to tap water. The level of 

consumption of bottled water among UMG students was relatively high because the most 

significant percentage (49%) of respondents chose bottled mineral water overall. Therefore,  

an attempt was made to identify the socioeconomic parameters that differentiated the study 

group and which differentiated the type of bottled water chosen. However, the results of the 

statistical analysis showed that none of the factors differentiated the group of respondents 

(gender of students (χ2
calc. = 2.00; χ2

crit. = 7.81); faculty where they study (χ2
calc. = 4.99;  

χ2
crit. = 16.92); degree of studies (χ2

calc. = 0.86; χ2
crit. = 7.81); place of residence (χ2

calc. = 6.63; 

χ2
crit. = 16.92) and financial situation (χ2

calc. = 6.74; χ2
crit. = 12.59)) did not differentiate their 

behaviours regarding the consumption of bottled water. 

The way UMG students prepared tap water for consumption was also examined because tap 

water is increasingly chosen as an everyday beverage. Although tap water is suitable for 

consumption by a healthy person without additional preparation, its quality may vary, and there 

may be indications of the need to improve its safety and quality (Abkar et al., 2024; Qian, 2018). 

For this purpose, various practices can be used, which involve filtering it using multiple types 
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of solutions (stationary, e.g., under-tap filters, or mobile, e.g., bottle filters) and boiling.  

Each of these solutions involves a modification of its chemical composition, sensory properties, 

and hygienic quality of water, but is also associated with certain costs and environmental 

burdens. Drinking tap water without treatment does not change its composition and sensory 

properties. They are determined by the quality of water present at the point of intake,  

the treatment plant's efficiency, and the water supply system (GUS, 2022). The results allowed 

us to conclude that most respondents (59%) filtered tap water before drinking it. Therefore,  

it can be assumed that there are reservations among UMG students regarding the quality of tap 

water. It could also be due to the popularity and fashion of drinking filtered water. Statistical 

exploration of the distribution of obtained results showed that students' behaviours in this area 

were very similar. None of the factors differentiating the studied population significantly 

differentiated these behaviours. 

An important element of dietary behaviour is choosing the consumption of sparkling or still 

water. The results showed that the most significant % of students (75%) chose still water.  

It is a universal means of satisfying thirst, and there is a well-established belief in its health-

promoting nature (Duda, 2012). The nutritional behaviours of the surveyed students in terms of 

preferring the choice of still water can be assessed as correct. This type of water quenches thirst 

very quickly. However, some sources indicate that sparkling water consumption increases 

significantly during summer (Duda, 2012). In addition to the amount of fluids consumed,  

the type of fluids also significantly impacts the ability to quench thirst. Generally, hypotonic 

fluids (200-250 mOsm/L), such as water, are perfectly absorbed from the gastrointestinal tract, 

dilute the plasma, and reduce the osmotic pressure of the blood, thus quickly quenching thirst 

(Frączek, 2014). However, when consuming sparkling water with a modified taste and 

exceptionally refreshing properties (Duda, 2012), the released carbon dioxide presses on the 

stomach walls and leads to a reflex inhibition of the feeling of thirst. Therefore, such water does 

not support adequate body hydration (Frączek, 2014). It should be taken into account that the 

results obtained could be strongly related to the season (early spring - April) in which the study 

was conducted. Another important feature of sparkling water is that it is safer from  

a bacteriological point of view. Its low pH significantly hinders the development of 

microorganisms (Korzeniewska et al., 2005; Wojtaszek 2006). A statistical assessment of the 

differences in the distribution of the collected results allowed us to conclude that only the 

student's place of residence was a factor differentiating their behaviours regarding the type of 

water they chose (χ2
calc. = 60.87; χ2

crit. = 7.81). Students from cities chose still water significantly 

more than sparkling water. It can be assumed that this tendency may result from the sensory 

attractiveness of sparkling water to village residents. 

The study also examined the diversity of students' behaviours when choosing water in terms 

of its packaging type. The results showed that most students chose water packaged in a PET 

bottle (91%), while the smallest percentage (2%) chose water in cartons. The main reason for 

such diversity is the rare use of cardboard packaging and its common occurrence in PET 
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packaging. Kopania (2016) showed that PET packaging is the most frequently used packaging 

in the bottling industry. This type of bottle takes 100 to 1000 years to decompose in the natural 

environment. Hence, the conclusion is that PET packaging is very harmful from  

an environmental point of view. In addition, approximately 1.9 kg of crude oil and much energy 

are used to produce 1 kg of this type of packaging. Unfortunately, these facts do not limit their 

production, which is still vast. At the same time, attention should be paid to the advantages of 

PET packaging compared to glass packaging: low weight, high plasticity and resistance to 

mechanical damage. The statistical analysis of data distribution indicated that gender, faculty, 

and place of residence did not differentiate students' behaviours in this area. However,  

the degree of studies (χ2
calc. = 16.67; χ2

crit. = 5.99) and the financial situation (χ2
calc. = 11.74; 

χ2
crit. = 9.49) turned out to be factors that statistically significantly differentiated behaviour 

regarding the choice of water, taking into account the type of its packaging. Older students 

chose water in PET packaging. This may be related to the need to be comfortable while using 

it. Students declaring a better financial situation also chose water in PET bottles. However,  

it could be assumed that people with a higher economic status would more often consume more 

expensive mineral water, usually in glass bottles. In this case, convenience of use and the cost 

of purchase were probably the deciding factors in the choice of water. The type of water 

consumed was, therefore, not an important element of the lifestyle of UMG students. It was not 

intended to promote oneself as a person of high status, high sensory requirements for the water 

consumed, or to distinguish oneself from the group otherwise. 

In the modern world, even drinking bottled water can be a vital element in building an image 

by following current trends or temporary fashions (Ballantine et al., 2019). For a long time, 

bottled water has been available in the Polish market and elsewhere, allowing you to stand out. 

For example, Borjomi mineral water comes from the depths of a volcanic spring, with a unique 

taste, microbiological purity, and properties resulting from its unique chemical composition.  

It is classified as one of the best waters in the world. This water was promoted in 1890 by Grand 

Duke Michael Romanow. This water is relatively expensive compared to others available on 

the Polish market. Another example may be Bling H2O water, classified as a luxury, for which 

one must pay more than alcohol. One 0.75 litre bottle of Bling H2O water, mined in Dandridge, 

costs around $40-50. This brand's water packaging is also important - the bottle is decorated 

with Swarovski crystals, significantly affecting the final price. Another example of  

an opportunity to stand out is to buy mineral water from the Arctic, which used Cindy 

Crawford's image. The point is for consumers to associate it with a healthy lifestyle and fitness 

philosophy. Therefore, these waters are not very expensive and cannot be used to emphasise 

the consumer's economic status. They undoubtedly indicate a particular lifestyle and adherence 

to values such as health (Nowakowska-Kutra, 2014). 

Another analysed area concerned the packaging capacity in which UMG students most often 

bought water. The results showed that almost half of the students (45%) bought water  

in a 1.5-liter package. Statistical analysis of the data using the χ2 test allowed for the conclusion 
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that both the gender of the students (χ2
calc. = 15.27; χ2

crit. = 11.07) and the faculty at which they 

study (χ2
calc. = 35.39; χ2

crit. = 25.00) and the degree of studies (χ2
calc. = 25.00; χ2

crit. = 11.07) 

differentiated their behaviours in terms of the capacity of the unit package of purchased water. 

Only place of residence and financial situation were factors that did not determine the choice 

of packaging capacity. It was found that more female students than male students purchased 

water in 0.7-litre packages. This could be due to their lower weight and convenience, which 

may be more important for women. It was also found that a more significant percentage of first-

cycle students chose water in 1.5-litre packages. The highest availability on the market 

characterises water sold in packages of this capacity and is relatively cheaper than water in 

packages of smaller capacity. Therefore, this is a rational and economically justified action for 

people who consume large amounts of water and buy it in more oversized packaging (Ballantine 

et al., 2019). Additionally, it was found that a more significant percentage of students studying 

at the Faculties of Electrical and Mechanical Engineering purchased bottled water in 1.5-litre 

packages compared to students of the other two faculties. This finding is quite surprising.  

It could be expected that students studying at the Faculty of Management and Quality Sciences 

should be more aware of the values of individual types of water consumed, the impact of water 

packaging on the environment and the economic consequences of their choices. 

The last aspect of eating behaviours and their determinants examined was to identify the 

factors determining the choice and consumption of a specific type of water. As a result of the 

research, it was found that the most significant percentage of students (60%) declared that the 

most important factor for them when choosing water was their habit of drinking a specific type 

of water. A slightly smaller percentage of students (59%) indicated that the capacity of the 

packaging determines the choices they make. The least important factor was the taste of water. 

About 55% of respondents indicated it as a significant factor when choosing and consuming 

water. However, the least important factor when choosing and consuming a specific type of 

water was trend/fashion. Only 7% of respondents indicated that fashion is very important to 

them. 

An in-depth analysis of the factors determining the choice and consumption of a specific 

type of water showed that many respondents indicated habituation to the type of water 

consumed. However, it was more important for women, city students, students of the Faculty 

of Management and Quality Science, first-cycle students and students with a lower-than-

average financial situation (Fig. 1). The second most important factor was the packaging 

capacity. It was more important for women, students from the village, students of the Faculty 

of Management and Quality Science, first-cycle students and students with a lower-than-

average financial situation. In third place, taste characteristics were indicated to be more 

important for women, especially for city students, Faculty of Management and Quality Science 

students, and second-cycle students. The taste characteristics of water were equally important 

to students regardless of their declared financial situation. However, it is important to note that 

students who declared their financial situation to be lower than average paid more attention to 
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price than taste. Fashion was the least important factor in choosing water in the following 

groups: men, first-cycle students living in the village, studying at the Faculty of Electrical and 

Marine Engineering, describing their financial situation as average or below average.  

This analysis allows us to conclude that habit is second nature to a rational consumer who 

considers the convenience of packaging size. However, the taste of water is important to him 

only when its price is adequate to his financial situation. At the same time, water is not a product 

whose consumption serves to promote oneself and is not an element of fashion trends. However, 

considering its health and environmental importance, it can be assumed that it will become  

an element of the so-called quiet luxury. Ballantine et al. (2019) carried out similar research on 

consumers' choice of bottled water and reached similar conclusions. 

 

Figure 1. Factors determining the choice and consumption of a specific type of water chosen by:  

a) gender; b) place of residence; c) the faculty at which they study; d) financial situation; e) cycle of 

study.  

Source: own elaboration. 

a 

c 

b 

d 

e 
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4. Summary 

The main source of water for UMG students was still mineral water. This choice is part of 

the trend of proper human eating behaviours. Unfortunately, it is associated with environmental 

pollution related to the packaging of this water (PET bottle). The second important source of 

water in the diet of UMG students was tap water. This should be considered a manifestation of 

a developing trend in health-promoting, ecological and economic behaviours among the UMG 

students. None of the socioeconomic factors differentiated students' behaviours when choosing 

bottled water. This may prove the universal nature of this water source. Students constitute  

a specific group of respondents. They are young and already relatively well-educated. It should 

be expected that their current behaviours will reflect the behaviour of a wider society group, 

but only in the future. Therefore, the results obtained in this study can be considered limited, 

especially in the short term. Thus, the study using the same research tool should be conducted 

in a group of older respondents (over 50 years of age). The results obtained should be compared 

with the results of this work in order to verify the assumption that the behaviours of these two 

groups of respondents will be significantly different. Then, the following study should be 

repeated on respondents over 50 years of age in the distant future (e.g. in 10 years).  

Later, it would be necessary to compare the results of this work and those planned for the near 

future. On this basis, it is possible to verify how the behaviours of respondents over 50 are 

changing. The obtained results should allow us to verify the assumption that students' 

behaviours can be treated as indicators of the behaviours of the future society. 
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Purpose: The aim of the article was to analyse the pro-environmental approach to products 

improvement by SMEs from the Visegrad Group (V4) countries. 
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in traditional (paper) and electronic form (MS FORMS). The survey was directed at electronic 

industries (machinery processing) belonging to small and medium enterprises (SMEs) from  

V4 countries. The results presented in the article refer to sample size of 379 SMEs, obtained 

between March and September 2023. Results were analysed in statistical way, i.e.: ANOVA 

test and Mann Whitney U test by significance level equal to α = 0.05. 

Findings: SMEs in V4 countries have a similar approach to pro-environmental improving of 

products. It was shown that pro-environmental activities of SMEs from the V4 countries,  

the lowest consistency of assessments occurs in the following countries: Poland and Slovakia, 

Poland and Hungary, Slovakia and Hungary.  

Practical implications: The research results may contribute to more effective and coherent 

development activities of SMEs in the V4 countries as part of their sustainable development, 

and also to take appropriate actions that will be supporting qualitative and environmental 

products. 

Social implications: The results can help SME entrepreneurs improve their products to protect 

the natural environment. In addition, they can be the basis for the development of SMEs from 

the V4 countries and their unidirectional development, which includes not only improving the 

quality of products, but also caring for the environment. 

Originality/value: The originality of the research is the determination of the current  

pro-environmental approach to product improvement in SMEs in the V4 countries. The novelty 

is the provision of current data on the importance of improving pro-environmental products in 

SMEs from the V4 countries and their comparison between companies in the electrical 

machinery industry. 
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1. Introduction 

Small and medium-sized enterprises (SMEs) play an important role in most world 

economies, and their number is the largest, e.g. in the European Union, SMEs constitute up to 

99% of all enterprises (Masocha, 2018). Therefore, SMEs determine many jobs and generate 

the economic level of business activity (Lu et al., 2022). At the same time, the importance of 

SMEs translates into their significant impact on the natural environment (Hoogendoorn et al., 

2015). The environmental impact refers to the positive or negative impact of a company's  

(and other interested parties') activities on the natural environment (Civelek et al., 2021; 

Gajdzik et al., 2023; Ingaldi, Ulewicz, 2019; Pacana, Siwiec, 2022a). 

As mentioned, the activities of companies have a very important impact on the state of the 

environment (Gajdzik, Wolniak, 2022; Pacana, Siwiec, 2022b, 2021). Inappropriate use of 

resources makes it necessary to increase the level of environmental responsibility (Golovko, 

Valentini, 2011; Ostasz et al., 2022; Siwiec, Pacana, 2021). This is a condition for SMEs 

(Hatmanu et al., 2019), which in particular must take care of competitiveness on the market 

(Pacheco Blanco et al., 2014). The mentioned environmental responsibility is caused by the 

increase in environmental problems that also affect society. This is also due to increased 

customer awareness and stricter environmental protection regulations. For this reason, 

enterprises are motivated to take into account the impact of their activities and products on the 

environment (Talbot, 2005) by searching for strategies and measures to reduce this negative 

impact. The increased concern and availability of natural resources becomes crucial for future 

generations. For this reason, decisions made in the industrial sector are focused on sustainable 

development and eco-efficiency. They concern, for example, waste reduction and increasingly 

greater economic benefits (Gajdzik et al., 2018; Siwiec et al., 2019; Siwiec, Pacana, 2022; 

Vásquez et al., 2018). In this area, a literature review was conducted. 

As part of pro-environmental improvement in SMES, the authors of the article (Laforet, 

2011) studied innovations in SMEs and developed a theoretical framework for them.  

For this purpose, they conducted interviews with entrepreneurs from various industries. 

However, the authors of the article (Lu et al., 2022) studied the quality management of SMEs 

and their impact on the management of supply chain financing. The analyses were based on 

determining the relationship between quality management and the supply chain, but also 

determining the role of environmental dynamics. However, the authors (Vásquez et al., 2018), 
presented a conceptual framework to assess the efficiency of SMEs from an environmental 

perspective (the so-called ecoefficiency). They concerned sustainable development strategies 

as part of reducing the negative impact and increasing the profitability of SMEs. Another 

example is the article (Hatmanu et al., 2019), in which the importance of factors influencing 

environmental responsibility in SMEs was estimated, where the analyses were carried out for 

enterprises at different levels of socioeconomic development. In turn, in the article (Hasan, 
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Rahman, 2023), the authors examined the key factors that support eco-innovation initiatives in 

SMEs. They analysed the criteria of sustainable development, i.e., economic, environmental, 

and social. However, the authors of the study (Afum et al., 2021) conducted research in SMEs 

using a questionnaire. The results of the analysis were concerned with the interactions between 

lean production, internal ecological practices, innovations, and sustainable production 

indicators. Another example is an article by (Mittal et al., 2023), which determines the impact 

of green business on the perception of SMEs' wealth. The results of these analyses showed that 

elements such as process, measurement, communication, and capacity building have an impact 

on the assessment of the wealth of SMEs and their ecological approach. The authors of the 

study (Agusdin et al., 2023) carried out a similar type of research, in which the impact of 

improving ecological products on the marketing results of SMEs was verified.  

It has been shown that pro-environmental activities undertaken by SMEs have been studied. 

They concerned not only the public awareness, but also products. However, no research has 

been found that analyses pro-quality product improvement in all Visegrad Group (V4) 

countries, and additional in small and medium enterprises (SMEs) belonging to the 

electromechanical industry. This was considered a research gap. Hence, the purpose of the 

article was to analyse the environmental approach to products improvement by SMEs from the 

countries of the Visegrad Group. The reasearch carried out during the project co-financed by 

the Governments of the Czech Republic, Hungary, Poland and Slovakia through Visegrad 

Grants from the International Visegrad Fund. The fund's mission is to promote ideas for 

sustainable regional cooperation in Central Europe.  

2. Method of research 

The research involved qualitative-environmental approaches to the improvement of 

products and was carried out as part of an international project „Qualitative-environmental 

aspects of products improvement” (IVF 22230264). The research was carried out in small and 

medium enterprises (SMEs). These enterprises belonging to the electromechanical industry 

from Visegrad Group countries (V4), that is, Czech Republic, Hungary, Slovakia and Poland. 

The research consisted of survey research. In this article has shown only selected results of 

research, which included period from March to November 2023. In this period, we obtained 

surveys from 379 SMEs (Figure 1). 
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(a) (b) 

Figure 1. Survey details: (a) sample size of SMEs, (b) number of residents.  

Source: Own study. 

In addition, many SMEs were international companies (46%). The research survey was 

conducted in paper and electronic form using MS FORMS. The survey was created based on 

preliminary research which is presented for example in (Hajduk-Stelmachowicz et al., 2022; 

Siwiec et al., 2022; Siwiec et al., 2023). Also, the questions included in survey resulted from 

literature review, i.e.: (Benito-Hernández et al., 2023; BryBa, 2020; Hudakova et al., 2021; Saqib 
et al., 2023; Wysocki, 2018). 

In this article was concentrated on results of research refers to pro-environmental 

approaches of SMES from V4 countries in products improvement. Therefore, following 

hypothesis was assumed: 

H1: Do SME entrepreneurs from the V4 countries have a similar approach to pro-

environmental product improvement?  

Research results for these topics were obtained through the following question: 

Question: What is your opinion about every statement refers to pro-environmental 

improving of products? Mark one answer for each statement in scale:  

1 – I totally don't agree, 2 – less than once every three years, 3 – once every 

two to three years, 4 – I mostly agree, 5 – I totally agree. 

Statements: 

1. Customers attach great importance to the pro-environmental actions of analyzed 

enterprise. 

2. Customers will pay more if the product is pro-ecological. 

3. A pro-ecological product is the product that meets the current requirements of 

customers. 

4. Currently, pro-ecological products have also a high level of quality. 

5. Wealthy customers usually choose pro-ecological products. 

6. Choosing a pro-ecological product can improve a customer's self-esteem. 

7. Customers pay attention to the pro-ecological packaging of product. 

8. Pro-ecological products are sufficiently promoted. 

9. We as a company strives to produce pro-ecological products. 
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10. The higher price of pro-ecological products significantly discourages customers from 

buying them. 

11. Customers are more likely to buy a pro-ecological product if it has been previously 

recommended/tested. 

12. Customers have a lot of knowledge about the attributes of products that affect their pro-

ecological features. 

13. Pro-ecological products have higher prices. 

14. Customers will pay more for products from enterprises that take real pro-ecological 

actions. 

The results were analyzed by using STATISTICA 13.3. program. It were ANOVA test 

(repeated measure designs) and Mann Whitney U test. These analysis were at the significance 

level of α = 0.05. The results has shown in the next part of the article. 

3. Results 

The environmental activities undertaken in SMEs of the V4 countries were analysed. 

Similarly as before, the ANOVA test (repeated measurement designs) was used. The analyses 

were performed at the significance level of α = 0.05 (Figure 2). 

To standardise the analysis, the mean values obtained from the responses were grouped into 

two groups, that is, statements with high scores for mean values <2.72;3.50) and statements 

with low scores for mean values <3.50;4.29>. According to the assumptions adopted,  

it was concluded that SME entrepreneurs from all V4 countries unanimously rated one 

statement highly: (13) pro-ecological products have higher prices. However, the vast majority 

of the statements were rated low, that is, 1, 2, 3, 7, 12, 14, according to method of research.  

The vast majority of positively evaluated statements were made by Hungary’s small businesses, 
that is, 4, 5, 6, 8, 10, 11, 13, according to the research method.  

Then it was verified whether there are statistically significant differences in responses on 

pro-environmental activities among SME entrepreneurs from V4 countries. 
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Figure 2. Average values of assessments of SME entrepreneurs by V4 country for pro-environmental 

activities. 
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The Mann Whitney U test was carried out to verify whether there are statistically significant 

differences in responses on pro-environmental activities among SME entrepreneurs from  

V4 countries. Analyses were performed at the significance level of α = 0.05. The result is shown 

in Table 1. 

Table 1 

Results of the Mann-Whitney U test for pro-environmental activities of SMEs from the V4 
countries 

Number of 

actions 

Poland-

Slovakia 

Poland - 

Hungary 

Poland - 

Czech 

Republic 

Slovakia - 

Hungary 

Slovakia - 

Czech 

Republic 

Hungary - 

Czech 

Republic 

1 0.042 0.376 0.935 0.019 0.106 0.554 

2 0.998 0.760 0.935 0.756 0.873 0.877 

3 0.095 0.083 0.757 0.916 0.128 0.247 

4 0.039 0.013 0.469 0.000 0.327 0.007 

5 0.025 0.020 0.572 0.000 0.241 0.026 

6 0.196 0.038 0.972 0.003 0.311 0.100 

7 0.260 0.117 0.621 0.012 0.175 0.585 

8 0.840 0.005 0.304 0.016 0.370 0.449 

9 0.018 0.542 0.188 0.018 0.002 0.625 

10 0.915 0.000 0.088 0.000 0.122 0.000 

11 0.044 0.545 0.838 0.163 0.081 0.513 

12 0.042 0.030 0.070 0.000 0.001 0.896 

13 0.013 0.005 0.056 0.000 0.962 0.000 

14 0.781 0.163 0.590 0.145 0.474 0.575 

where: 1-14 statements as in method research for pro-environmental actions. 

The research shows that the relatively largest statistically significant differences in the 

answers given occur in the case of Slovakia and Hungary. SME entrepreneurs from these 

countries have different views on the issues, i.e.: (1) customers attach great importance to the 

pro-environmental actions of the analysed enterprise (p < α, p = 0.019), (4) currently,  

pro-ecological products also have a high level of quality (p < α, p = 0.000), (5) wealthy 

customers usually choose pro-ecological products can improve the self-esteem of a customer's 

self-esteem (p < α, p = 0.000), and 6, 7, 8, 9, 10, 12, 13, according to method of research. 

Slightly less statistically significant differences occurred in the responses of  

SME entrepreneurs from Poland and Slovakia, as well as Poland and Hungary. In the case of 

Poland and Slovakia, they were: 1, 4, 5, 9, 11, 12, 13, according to the research method.  

For Poland and Hungary, statistically significant differences occurred for the following 

statements: 4, 5, 6, 8, 10, 12, 13, according to method of research. The least statistically 

significant differences were observed in SMEs from Hungary and the Czech Republic, 

respectively, that is, 4, 5, 10, 13 and Slovakia and the Czech Republic, that is, 9, 12, according 

to the research method. An important observation is the lack of statistically significant 

differences in the claims evaluations of the analysed claims of SME entrepreneurs from Poland 

and the Czech Republic. Hypothesis (H1) concluded that SME entrepreneurs in the V4 countries 

have a similar approach to improving products in an environmentally friendly way. 
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4. Discussion and conclusion 

Enterprises strive to consistently implement activities that will support their effective 

development. These activities should correspond to the concept of sustainable development. 

However, this remains a challenge for SMEs from the V4 countries. Therefore, research was 

carried out in the area of the environmental approach of SMEs from countries in the Visegrad 

Group to product improvement (Civelek et al., 2021; Domarackcá et al., 2018; Siwiec et al., 
2023a). 

According to the results of the analysis of pro-environmental activities of SMEs from the  

V4 countries, it was shown that: 

 the complete consistency of the assessments of SME entrepreneurs occurs in Poland and 

Slovakia, 

 the greatest consistency in the assessments of SME entrepreneurs occurs in the countries 

of Slovakia and the Czech Republic, as well as Hungary and the Czech Republic, 

 the lowest consistency of assessments of SME entrepreneurs occurs in the countries: 

Poland and Slovakia, Poland and Hungary, Slovakia and Hungary, 

 SME entrepreneurs from Poland, Slovakia, and Hungary jointly agree most with the 

statements that choosing a pro-ecological product can improve a customer's self-estem, 

and pro-ecological products have higher prices, 

 SME entrepreneurs from the Czech Republic most agree with statements such as:  

a pro-ecological product is the product that meets the current requirements of customers; 

or we as a company strive to produce pro-ecological products, 

 SME entrepreneurs from the V4 countries indicated in different ways the statements with 

which they agreed the least. 

The pro-environmental approach to improving products in SMEs in the V4 countries is 

similar in most aspects. It has been shown that the lowest consistency of assessments occurs in 

the following countries. Poland and Slovakia, Poland and Hungary, Slovakia and Hungary. 

The originality of the research is the determination of the current pro-environmental 

approach to product improvement in SMEs in the V4 countries. The novelty is the provision of 

current data on the importance of improving pro-environmental products in SMEs from the  

V4 countries and their comparison between companies in the electrical machinery industry. 

Future research will focus on comparing pro-quality and pro-environmental approaches to 

product improvement in SMEs from the Visegrad Group countries with enterprises in western 

Europe or other regions of the world. 
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Purpose: This paper aims to investigate the bilateral relations between Pakistan and the 

European Union, with a specific emphasis on trade dynamics. The primary purpose is to explore 

the factors influencing trade between these two entities, delving into historical perspectives, 

contemporary developments, and future milestones set by the European Union and 

Commission. 

Design/methodology/approach: The objectives are achieved through a comprehensive 

analysis of trade data, policy documents, and relevant literature. The research employs a multi-

faceted approach, encompassing both theoretical and empirical considerations. The theoretical 

scope extends from the historical Silk Road to the contemporary geopolitical landscape, while 

the empirical analysis involves a PEST analysis and examination of internal and external factors 

influencing trade. 

Findings: The research reveals significant insights into the factors shaping trade relations 

between Pakistan and the European Union. These findings are presented through a thorough 

analysis, discussion, and interpretation of results, providing a comprehensive understanding of 

the bilateral trade dynamics. 

Research limitations/implications: While offering valuable insights, this study recognizes 

potential limitations, such as data constraints and geopolitical factors. Suggestions for future 

research are provided, focusing on areas that could further enhance the understanding of the 

relationship and trade dynamics. 

Practical implications: The paper identifies outcomes and practical implications for 

businesses and enterprises engaged in trade between Pakistan and the European Union. 

Recommendations for changes in business practices are discussed, considering the potential 

commercial and economic impact of the findings. 

Social implications: The study assesses the social impact of the Pakistan-European Union trade 

relationship, exploring how it influences public attitudes, corporate social responsibility,  

and environmental considerations. The research may inform public and industry policies, 

potentially affecting the overall quality of life. 
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Originality/value: This paper contributes novelty by offering new insights into the dynamics 

of the Pakistan-European Union relationship, specifically in the context of trade. Its value lies 

in its relevance to policymakers, businesses, and researchers interested in understanding and 

enhancing this bilateral association 

Keywords: Trade dynamics, Bilateral relations, Pakistan, European Union, Geopolitical 

landscape. 

Category of the paper: Review Article. 

1. Introduction 

The focus of this study henceforth shall be to throw light on the bi-lateral relationship 

between Pakistan and the European Union and in particular the trade and commerce related 

aspect of it. The bilateral trade relations between Pakistan and the European Union are governed 

by the 2004 Cooperation Agreement. The EU-Pakistan 5-year engagement plan also focuses on 

enhancing trade and investment between the two parties. The EU Generalized Scheme of 

Preferences (GSP) also benefits multiple trading opportunities to Pakistan. Since 1st January 

2014, Pakistan has been enjoying liberal tariff preference (mostly zero percent duties on more 

than half al product categories) because of the GSP deal aimed at promoting sustainable growth 

and progress and aid superior governance. With the intention of maintaining its current status 

in the EU Generalized Scheme of Preferences Pakistan has to keep its end of the bargain and 

implement upwards of twenty-five global conventions on human rights, labor rights, 

environmental protection steps and acceptable and good governance. 

 The European Union is one of the most significant trading partners of Pakistan, 

amounting to upwards of 12% of Pakistan's entire trade in 2015 and captivating 23.7% 

of Pakistan's total exports (An official website of the European Union, 2019). 

 Pakistan proved to be the EU's 41st biggest trade collaborator in merchandise amounting 

to 0.3% of European trade in 2016. 

 Pakistan9s exports to Europe are mainly comprised of textiles and clothing, amounting 
to almost 80% of Pakistan's entire exports to the EU in the year 2016. 

 Pakistan's imports from the EU are dominated by machines and transportation gear 

(40.2% in 2016) in addition to chemicals (19.5% in 2016). 

 During the period 2006 to 2016, EU28 imports from Pakistan have roughly doubled 

from almost €3 million to €6,273 million. The increase in imports from Pakistan has 
been predominantly quick ever since the award of GSP+ (€5,515 million in 2014)  
(An official website of the European Union, 2019). 

 A Sub-Group on Trade has been set by the European Union and Pakistan to enhance the 

growth of bilateral traffic. The Sub-Group on Trade has been arranged under the 

sponsorship of the European Union-Pakistan Joint Commission. The purpose of this 
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medium remains to discuss trade strategy developments in a holistic manner and deal 

with individual market access issues which impede trade between the two regions. 

 Pakistan9s economy promises significant potential but certain factors including lofty 
costs of doing business, unnecessarily difficult regulations and infrastructure 

shortcomings all are deciding factors of a country9s trade and growth. Unfortunately, 

Pakistan9s trade management and regulatory atmosphere are still relatively restraining. 

 More than 80% of Pakistani exports to the EU is based upon textiles and garment items. 

Granted, the textile and clothing industry to this day remains the backbone of Pakistan9s 
exports, none the less, relying a great deal on one manufactured goods group carries 

risks for any nation. Trade diversification is thus utmost important for Pakistan.  

The conceding of GSP+ preferences in 2014 ought to fuel Pakistan's hard work towards 

economic diversification. 

 Almost 80% of Pakistani exports to the EU enter at preferential rates thanks to the 

GSP+ status it enjoys (An official website of the European Union, 2019). 

2. Research Questions 

A number of factors ranging from political to irredentism may affect the trade relations 

between any two nations. A host of these factors shall be considered and discussed here in  

an effort to appreciate the efforts made by both sides and pinpoint any problem causing areas. 

2.1. Political relations 

Pakistan and the EU enjoy cordial bilateral political relations. The European Delegation to 

Pakistan represents the EU on a wide variety of subjects including: development collaboration, 

humanitarian aid, trade, security and counter terrorism, energy, environmental factors, health, 

transportation services, migration and climate change. Thanks to the EU-Pakistan 5-year Plan, 

political and security relations between the two regions are also getting stronger. To review the 

plan9s progress, a Pakistan-EU Joint Commission meets annually (EU-Pakistan 5- year 

Engagement Plan, 2019). 

2.2. Economic relations 

The EU is a firm proponent of Pakistan9s integration into the global economy. In order to 

achieve the goal of integrating Pakistan into the Global economy the EU and Pakistan are 

collectively working on: 
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1. Increasing bilateral trade. 

2. Encouraging direct investment. 

3. Sustaining institution building, and  

4. Protecting basic human rights and ensuring the execution of global labor laws. 

The Pakistani Government9s current economic reforms program in accord with global 
financial institutions is also supported by the EU. Moreover, the EU is preparing to enlarge its 

exchange of ideas and collaboration with Pakistan relating to energy issues. 

2.3. Trade relations 

The European Union remains to be one of the largest trade Partners of Pakistan and the 

main marketplace for exports from Pakistan. The overall Pakistan-EU trade stood to be  

€10.49 billion for the year 2015 which is 20.1% higher than trade in 2013. 76% of all Pakistani 

exports to the European Union consist of textile and clothing products. Pakistan9s main imports 

from the European Union consist of Machines and Appliances (comprising 25.5%), 

transportation gear which amounts to 16.5% and chemicals and pharmaceuticals amounting to 

15.5%. 

A Sub-Group focused on trade was arranged by EU and Pakistan under the EU-Pakistan 

Joint Commission in May 2007. (Trade with the European Union the Pakistan Business 

Council, 19). The EU Generalized System of Preferences (GSP) which was setup in January 

2014 has been benefitting Pakistan by boosting its exports to the EU. 

2.4. Development cooperation 

Constituent countries of the EU provide Pakistan with almost €700 million per year as 

humanitarian aid and also as a source of development assistance. Along with further issues,  

the EU also supports Pakistan in its hard work to deal with the menace of poverty, amplify the 

literacy rates, lessen child mortality rates, advance maternal health status, fight major diseases 

including emerging threats as the corona virus, and also to ensure environmental sustainability 

(EU-Pakistan 5-year Engagement Plan, 2019). 

2.5. Science and technology 

Pakistan and the EU are dedicated to cooperating in the contemporary fields of science and 

technology. With virtually €80 billion of financial support accessible over a period of 

seven years (2014 to 2020), Horizon 2020 is the largest EU research and improvement program. 

The Delegation from the European Union has accomplished a joint venture with Pakistan 

ScienceFoundation (PSF) in an effort to advance the Horizon 2020 initiative within Pakistan. 

(European Issues, 2019) 
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2.6. Support for specific issues 

A Multi Annual Indicative Program (MIP) contains particulars and instructions about the 

EU collaboration priorities concerning Pakistan for the period from 2014 to 2020. The program 

aims at providing long-term aid and assistance to Pakistan for various issues specific to Pakistan 

such as rural development, increasing the level of Education, Ensure good governance and other 

such issues. 

2.7. Rural development 

In the course of the MIP, EU has contributed in excess of €340 million to the rural 
improvement projects of Pakistan. The endowment program puts special focus on enhancing 

economic development and livelihoods in several of the most poverty-stricken areas of 

Pakistan. Efforts are therefore being made to: 

1. Ensure easy access to basic public services. 

2. Lessen the margin of Social and Economic disparity. 

3. Enhance positive, revenue generating measures, and 

4. Contributing to assembling and maintaining peace and security throughout the country. 

2.8. Education and training 

The MIP has provided an estimated €210 million to help in improving Pakistan9s teaching 
and schooling initiatives. 

Explicit goals consist of: 

1. Improving admittance to and ensure achievement of fundamental and derived education 

for children, while dropping bias caused as a result of gender and region. Civilizing the 

value of education by introducing improved coaching materials, evaluation systems and 

school administration practices may as well be upgraded. 

2. Refining the efficiency and employability of workforce by introducing applicable 

technological and occupational instruction programs (Pakistan, EU agree to strategic 

partnership, 2019). 

2.9. Governance and human rights 

Moving forward with Pakistan, governance and human rights concerns have always been a 

major issue for the European Union. Various issues regarding human trafficking, illegal 

immigration, and denial of labor rights within the country have all been sore spots for the EU 

regarding Pakistan. 

Almost €97 million is to be paid in the course of the MIP for the purpose of bolstering 

the current democratic system of Pakistan. Definite objectives include: 
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 To reinforce the domestic elected institutions and the electoral processes 3 combating 

the menace of corruption, enhancing the legislative system and better accountability for 

the administration (The Commonwealth authentic website, 2018). 

 To support the decentralization process of public administration offices as a means to 

civilizing the supervision of civic funds and service deliverance. 

 To better the safety situation by ensuring Rule of law 3 defending basic human rights of 

people, making law enforcement easy and official and legal systems further liable. 

2.10. Humanitarian aid 

European Union being a huge proponent of human rights has never backed down from 

providing aid and assistance for humanitarian causes. Since 2009, the EU has been providing 

Pakistan with the amount of €537 million as humanitarian assistance, as well as an allotment of 
€21.5 million for the year 2016. Assistance has also been given to the victims of flood.  

EU has continued to sustain people affected by conflict as well as those afflicted from 

undernourishment and lack of food security. the EU has also been generous enough to aid the 

Afghan refugees residing in Pakistan. 

 

Figure 1. EU-Pakistan Friendship Flag. Source: EU - Pakistan Relations.  

Source: The London Post. 

It offers: support in the form of food, access to clean potable water, sanitation services, 

sanctuary, health care, and protection to people displaced due to conflict, i.e. internally 

displaced people (IDP9s). 
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3. Methodology 

The methodology applied in this paper ranges from extensive literature review to precise 

arithmetical analysis such as the PEST analysis. Comparing various characteristics of both 

economies in an effort to assess the positive and the negative factors influencing the relation 

between the two regions and how it affects the trade and economic relation between them. 

Cooperation between the two parties involved, especially through the Joint Commission, a 

sub- group setup by the Commission and the exchange of ideas dedicated solely to trade, will 

deliberate on: 

 Contemplation of Pakistan's eligibility to profit from the EU9s GSP+, henceforth being 
able to access the European market place at much profitable terms. 

 Working towards an all-inclusive agenda to improve trade, as well as EU-Pakistan  

all-inclusive Free Trade Agreement, casing everything from goods to services and 

venture (Delegation of the European Union to Pakistan, 2018). 

 Improved trade facilitation as well as simplification and up gradation of customs 

control, execution of WTO codes incorporating those related to quality standards. 

 Promoting an environment conducive for investment. 

 Encouraging practices such as public-private partnerships, business-to-business 

discourse and commercial sector Mutual Ventures. 

 Taking into consideration potential for transfer of technology, particularly associated to 

manufacturing and farming applications. 

4. Literature Review 

Before acquiring independence from the Empire on 1947, Pakistan used to be a component 

of Royal British Kingdom in the South Asian region. British direct power over the area initiated 

by taking over Sindh in 1843, Punjab and the North-West Frontier were next annexed in 1949, 

with Baluchistan being last to fall in 1876. The expansion era stretched European existence and 

power in the South Asian region. Scores of settlers from Europe reached the Asian subcontinent, 

each contributing to different tasks such as bureaucrats, military, government officers, civilian 

population, followers and merchants. Throughout 1940s, there existed minorities of Jews of 

European descent spread along international metropolitans for example Lahore and Karachi. 

They came as a component of the mass exodus of Jews to Indian territories occupied by Britain 

subsequent to World War II. Nevertheless, by the end of 1960, the majority of the 

aforementioned Jews performed a derivative resettlement and went to Israel and other Western 

nations. 
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4.1. Pakistan -Historical perspective 

The area where Pakistan is located was among the original cradles of civilization. Hunting- 

gathering societies as far back as the stone-age (some 300,000 years back) lived in the Potohar 

highland, in and around the valley now known as the Soan Valley located in northern Punjab. 

Excavations from the plateau of Baluchistan illustrate that a much-sophisticated civilization 

flourished in that region from 4000-2000 BCE. A premature Bronze Age society emerged 

during this period at Kot Diji in the Khairpur district. The Indus Valley civilization is the 

pinnacle of these Civilizations. Cities such as Moenjedaro and Harrapa still stand as a tribute 

to these once great civilizations. The aforementioned civilizations had learned advanced forms 

of town planning and pictorial writing techniques, which is writing with the help of symbols 

and diagrams. During 327 BC, Alexander the Great conquered the region with the Macedonian 

military under his command. Afterward, Muaryans, a group originating in the Indian region 

conquered the northern Punjab area, they were then succeeded by the Greco-Bactrian. Diverse 

religions were practiced as a consequence of this constant regime change: Buddhism prevailed 

under the rule of the Mauryans, and when the Arabs arrived in the eighth century, Islam became 

the dominant religion of the sub-continent. 

There were two main principalities during the reign of the Arabs, one al-Munsurah and the 

other Multan. Ghaznavid sultans dominated Punjab during the 11th century. The following 

superiority of the Mughols, which came from Central Asia, reigned the period 1536-1707; their 

reign lasted on the surface till 1857. They created an urbane royal government and have left  

a pompous heritage of cities surrounded by walls, gateways, gardens, tombs and mosques,  

all testaments to their architectural prowess. In the early 17th century European traders 

travelling thousands of miles through the Ocean reached the Indian Continent. The British 

graduated to be the governing force in the region using the East Indian Company. The British 

took direct control after an unsuccessful revolt by the locals in 1857. Overtime a nationwide 

Muslim individuality emerged; lead by leaders the like of Sir Syed Ahmed Khan (Groupe 

Société Générale, 2019). 

As the people of the sub-continent became ever desperate for self-government, it was ever 

more apparent that the interests of Muslims and Hindus could in no way be settled.  

The movement to found a sovereign Muslim state came to the forefront throughout 1920s and 

1930s. The movement was led by the brilliant poet philosopher Allama Mohammad Iqbal and 

the esteemed Lawyer and later politician Jinnah. Pakistan was formed, as an Islamic country, 

out of the division of the British Indian Empire, on the now historical date of 14th August, 1947. 

Pakistan initially had two separate territories with 1000 miles of Indian territory, a western 

territory which is now Pakistan and an eastern territory now Bangladesh. Soon after partition, 

war ensued between Pakistan and India over Kashmir; this led to the mass migration of Hindus, 

Sikhs and Muslims to relocate inside the new-fangled borders, a turmoil which led to hostility, 

economic failure and casualties on a huge level. With the influx of Muslims from India 
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and exodus of Hindus and Sikhs from Pakistan, Pakistan became a nearly exclusively Muslim 

people. Jinnah, honored as the Quaid-E-Azam translating to great leader, passed away in 1948 

(Groupe Société Générale, 2019). 

4.2. Silk Route 

The Silk Route used to be a system of trade routes that connected the world to the Global 

West in the east, and it conducts financial, educational, religious and political relations among 

these areas commencing the 2nd century BC. The 18th century highway silk mainly consists of 

ground routes linking regions of East Asia and Southeast Asia to Persia, the Arab continent, 

south Asia, Southern Europe and East Africa. The name 8Silk Road9 carries historical 
significance as it originates from the profitable trade of silk that was conducted across it, 

commencing from the Chinese Han empire in (207 CE3220 CE). The Han Empire extended the 

sector of the trade routes in Central Asia now known as the Silk Road in the region of 114 CE 

during the assignments and journeys of the Chinese royal representative Jhang Xian, in addition 

to numerous armed occupations. The Chinese were greatly interested about the safety measures 

of their trade products, and expanded the great wall to protect their trade route. The business 

made possible by the Silk Road has put in a momentous role in the progress of multiple 

civilizations including that of Japan, Korea, China, Europe, the Indian subcontinent, Iran,  

the Horn of Africa and Arabia, creating opportunities for long-distance trade and industry 

dealings among the civilizations. Although silk used to be the chief trade article sold abroad 

from China, numerous additional commodities and thoughts were swapped, as well as beliefs 

(particularly Buddhism), syncretism viewpoints, sciences, and expertise similar to paper 

production plus gunpowder. Consequently, as well as financial trade, the Silk Road also served 

as a means for intellectual trade amongst the civilizations along its system. Negative effects 

such as the spread of disease are also aided by trade routes it is thus mentioned that ailments, 

most remarkably plague, also spread down the Silk Road (Whitfield, Susan, 2004). 

4.3. History behind the Name 

The name Silk Road is derived from the profitable trade of silk. Silk was initially produced 

in China and was a main cause for the development of business routes into a widespread 

transcontinental association. The German phrase Seidenstraße (8The Silk Road9) was invented 
in 1877 by Fredinand von Richtofen; he completed multiple visits to China as of 1868-1872. 

Even though the term originated in 19th century, it does not get extensive recognition in the 

academic world nor gain recognition amongst the community till the 20th century. The original 

manuscript written about the route entitled 8The Silk Road9 is by a Swedish geologist Sven 
Hiden in 1938. Utilization of the expression 'Silk Road' is not devoid of its critics. For example, 

Warwik Ball maintained that the nautical spice business between India, Europe and Arabia used 

to be extremely more significant used for the financial system of the Roman kingdom as 

compared to the silk business with China, the marine part of it was conducted typically through 
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India and the land part was controlled by copious mediators for example the Sogdians 

(Whitfield, Susan, 2004). 

The Southern extensions of Silk highway, starting from Khutan (now Xinjang) to Eastern 

China, be initially intended for emerald, not silk, until 5000 BCE, and are still in operation for 

this very function. The expression "Jade Road" would be much more appropriate than  

8Silk Road9 if not for the much superior and physically broader character of silk traffic;  

the expression is still operational in China. 

 

Figure 2. Map of the Silk Road including the land route and the maritime route. 

Source: silkepc.com. 

4.4. Central Asian and Chinese links (2nd CE) 

Central Eurasia has enjoyed popularity since very old era for its equestrian community 

activities, and the land Plain Route from corner to corner the northern plains of Central Eurasia 

were engaged way earlier than that of the Silk Road. Archeological locations for instance the 

barrel graveyard in Kazakhstan, established that wandering Arimaspians tribes were not merely 

breeding livestock for the purposes of business but were furthermore grand craftsmen capable 

of propagating wonderful pieces of art all along the Silk Road. As far back as the 2nd century 

BCE, nephrite emerald was mined from the regions of Yarkand and Khotan and traded with 

China. 

Considerably, these excavations were not far away from the lapis lazuli and spinel mines in 

Bedakhshan, moreover, even though divided by the formidable Pamir Mountains, routes 

crossways were used long ago. A number of leftovers of most likely Chinese silk timed on or 

after 1070 BCE have originated in prehistoric Egypt. The vast haven cities of Central Asia 

contributed a vital part in the successful implementation of the Silk Road traffic. The instigating 

cause appears satisfactorily dependable, but silk demeans swiftly, so it is difficult to confirm if 

it was refined silk or a type of natural silk, which is suspected to have originated from Middle 

Eastern or the Mediterranean regions (Whitfield, Susan, 2004). 
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Subsequent acquaintances among urban China and itinerant western boundary lands in the 

8th century, the precious metal gold was pioneered from Central Asia, and Chinese emerald 

carvers began to build replica drawings of the prairielands, implementing the Scythian-style 

creature painting of the steppes. This method is predominantly replicated in the rectangular 

shaped strap tablets completed with bronze and gold, with further variations in emerald and 

steatite. An influential entombment close to Stuttgart, Germany, constructed during the  

6th century, was dug up and it was discovered containing not just Greek bronze artifacts but as 

well as Chinese silks. Resembling animal-shaped bits of art and combatant ornamentations on 

straps have been discovered in Scythian burial locations originating from the area of the Black 

Sea the entire way to militaristic regions period archaeological locations in Shaanxi in China 

and Inner Mongolia. The development of Scythian civilizations, starting from the Hungarian 

plain and extending to the Carpathian peaks to the Chinese Kansu passageway, and connecting 

the Middle East with India and the Punjab, unquestionably contributed an imperative part 

toward improvement for the Silk Road. Scythians escorted the Assyrian leader during his 

incursion of the Egyptian regions, and the characteristic triangular arrowheads they used were 

excavated from the region of Aswan. The wandering nations were reliant upon bordering 

established peoples for a multitude of essential equipment9s, as well as marauding susceptible 
arrangements for these merchandises; in addition, they promoted long-distance traders as  

a basis of proceeds during the obligatory imbursement of tariffs and taxes. Sogdians played a 

chief part in assisting business in the form of trade among China and Central Asia down the Silk 

Roads by the 10th century. 

4.5. Royal Persian Road (500 - 330 CE) 

Near the point in time of Herodotus which was in 475 CE the imperial highway of the 

Persian kingdom was an awesome 3000 km distant metropolis of Susa in Karin which is east 

250 km from the River Tigris to docks of Snyrma, the present İzmir in Turkey near the Aegean 
Sea. It was preserved and defended by the Acheamenid kingdom and maintained postal 

positions and dispatches at standard intermissions. By comprising fast horseback riders 

prepared at every dispatch point, imperial dispatch riders may possibly bring letters and go 

across entire span of the highway in just nine days, at the same time as typical voyagers required 

almost three months  (Whitfield, Susan, 2004). 

4.6. Empire Expansion (329-10 CE) 

The subsequent chief task in route to expansion of the Silk highway proved to be the 

extension of the Greek kingdom of Alexander the Great into Central Asian regions. In pursuit 

of the aforementioned goals in August 329 CE, at the jaws of the Fergana basin in Tajikistan, 

Alexander established the town of Alexandria Ecshate translated as <Alexandria the Farthest=. 
The Greeks stayed in Central Asia for three following centuries, initially during the 

management of the Seluecid kingdom, and next through the organization of the Bactrian-Greek 
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Empire which lasted from 250 BCE to 125 BCE in the Bactrian region which is the 

contemporary Pakistan, Tajikistan and Afghanistan and afterward Indo-Greek Empire from  

180 CE to 10 CE in contemporary Northern Afghanistan and Pakistan. They sustained their 

expansion eastward, particularly through the period of influence of Euthydemus from 230 BCE 

to 200 BCE, who furthered his power further than Alexandria Eschate to Sogdiana. It is evident 

from the archeological remnants that they might have piloted missions in so far as Kashgar in 

Chinese Turkestan, leading to the initial recognized links amid China and the West about  

200 BCE. The Greek historian Strabo inscribes, <They completed their kingdom as far as the 
Sieres and the Phryini= (Whitfield, Susan, 2004). 

4.7. Modern Silk Route (20th – 21st century)  

Following an earthquake Tashkent in Central Asia during the year 1966, the town was 

forced to reconstruct itself. And even though it acquired a gigantic charge on the condition of 

their marketplace, this bold step aided in the commencement of a renewal of contemporary Silk 

highway municipalities (Whitfield, Susan, 2004). 

4.8. Railway 

The Eurasian ground connection which is a network of railway lines throughout 

Kazakhstan, China, Russia and Mongolia, is every so often passed on to as the <New Silk 
Road=. The final connection of one particular railway route project concluded during 1990,  

on this day the railway tracks of Kazakhstan and China linked at Alutaw Pass (Alushan Kuo). 

During 2008 this track inured to unite the municipalities of Ürümqi in Ximjiang Province, 
China with the metropolitans of Alamaty and Noor-Sultana in Kazakhstan. In October of 2008 

the foremost Trans-Eurasia cargo train arrived at Hamburg, Germany from Xiamgtan, China. 

Since 2011 the track erstwhile employed by a cargo service that linked Xhongqing, China to 

Duisburg, Germany, effectively reducing time needed for cargo to travel from about thirty-six 

days when transported using container ship to a mere thirteen days by means of cargo train. 

During 2013, HP started shifting hefty cargo trains containing laptops and computer screens 

across this rail road. In January 2017, the first train dispatched to London. The set of 

connections also attaches to the Spanish cities of Milan and Madrid. 

4.9. The Belt and Road Initiative (BRI) 

In September 2013 at a conference in Kazakhstan, The President of China Ji Xinping 

initiated a proposal for a modern Silk Road which will connect Europe to China. The most 

recent versions of this proposal, which is named as the 8Belt and Road Initiative9, consists of  
a terrestrial Silk Route Economic band as well as a contemporary nautical Silk Route,  

with principal positions in Ürümqi, Dostyck, Noor-Sultan, Gomal, the Belarusian town named 

Berst, and Polish cities MaBeszawicze and Audź4they later served as centers for the purposes 
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of storage and trans- shipment to further European countries. On 15th of February, 2016 there 

was route alteration; subsequently the foremost train sent off in the proposal reached from 

eastern Xhejiang region to the Iranian Capital. Despite the fact that this segment in no way 

concludes the Silk Road3styled terrestrial link amid Europe and China, but a fresh railway track 

linking Europe to China through the Turkish Capital has recently be set up. The real course went 

through Bishkek, Alamty, Samurkand, and Dishanbe (Whitfield, Susan, 2004). 

4.10. Roads 

The Silk highway historically comprised of multiple roads. As it expanded westwards from 

the early economic centers of China, the terrestrial, transnational Silk Road was separated into 

two routes namely the northern and southern routes circumventing the Takhlamakan Desert 

and Lup Nor. Traders all along the route were occupied in 8relay trade9 which is a form of trade 
in which commodities altered 8hands multiple times prior to getting their ultimate destinations9. 

4.11. North route 

The North route originated at Changan contemporarily known as Xian, an early center of 

China which was later shifted east in the duration of the Han Dynasty to Louyang. The path 

was distinct about the 1st century when Han Wadi, the emperor ended persecution by itinerant 

clans. The northern path passed through the Chinese province of Gaansu from Shanxi Province 

and further divide into three paths, two tagging along the mountain range to the south and 

north of the Takhlamakan Desert to retort at Kasghar, and third departing north of the Tain Shin 

mountains through Talghar, Tarpan and Alamty in what is at present the southeastern part of 

Kazakhistan. The paths split once more west of Kasghar, and a southern division routing down 

the Alae Valley towards Tirmez which is located in contemporary Uzbekhistan and Balakh now 

known as Afghanistan, whilst the supplementary travelled all the way through Kukand in the 

Fergana Valley in contemporary eastern Uzbekhistan and then west crossing the Karukam 

Desert. Together, the roads connected the major southern road prior to terminating at early 

Merv in Turkmenistan. An additional division of the north route curved northwest crossing Aral 

Sea, going north from the Caspian Sea, and then to the Black Sea. The north Silk highway was 

a path for convoys and thus transported to China numerous commodities for instance 8dates, 
saffron powder and pistachio nuts from faraway places such as Persia; frankincense, aloes and 

myrrh from the African regions of Somalia; sandalwood from the highly fertile India; glass 

bottles from the technologically advanced Egypt, and a plethora of other luxurious and sought-

after commodities from other fractions of the planet. In return, the caravans carried back with 

them back locks of silk brocade, lacquer-ware, and porcelain (Whitfield, Susan, 2004). 
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4.12. South route 

The Southern or Karakoram path used to be for the most part a singular course beginning 

China all the way through the Karakoram Mountains, and it still continues to this day as the 

present-day Karakoram freeway, a cemented highway that serves as a means of connecting 

Pakistan to China through land. Then it sets off towards the west, but amid south going branches 

in an effort to allow travelers to be able to conclude the expedition by ocean from a variety of 

positions. Voyaging through the lofty mountains, it crossed the northern regions of Pakistan, 

above the Hindu Kush Mountain range, and entering Afghanistan, retorting to the north course 

at a place near Merv. in Turkmenistan. From there it pursued an almost straight past west across 

hilly regions of Mesopotamia, northern Iran, and the north edge of the Syrian Desert to the 

Levant, where Mediterranean merchant ships practiced customary paths to Italy, at the same 

time as land paths departed either south to North Africa or north across Anatolia. An additional 

bough highway travelled from Haret through Susa to Charaz Sipasnu at the top of the Persian 

Gulf and transversely to Petra and then Alexandria plus additional eastern Mediterranean docks 

where crafts accepted the freight to Rome. 

4.13. Southwestern route 

The Southwestern path is comprised of the Ganges Delta; it remains to be an area under 

discussion of worldwide attention for more than two centuries. Starbo, the 1st century writer of 

Roman descent, talks about of the deltaic terrain: 8concerning traders that now navigate 

beginning from Egypt...to the extent of Ganges, they are merely general public...9  
His observations remain fascinating because Roman globules and additional equipment 

are still being discovered at Wuri-Betashwar remains, the primordial metropolitan with ancestry 

since a lot before, prior to the Bronze era, currently being gradually exhumed next to the aged 

Brahamputra in Bangladesh. Ptolemy9s drawing depicting Ganges Delta region, a surprisingly 

precise endeavor, demonstrated his informers recognized the entire route of the Brahamputra 

River, passing all the way through the Himalayas, later meandering west to its starting place in 

Tibet. Without question this delta used to be a chief global trading hub, more or less without 

doubt commencing a lot before the Common epoch. Precious stones and additional 

commodities from Thailand and the Javanese region were bought and sold through it. Chinese 

archaeological writer Bing Jang and a few previous authors and archaeologists, for example 

Janice Sturgardt, sturdily recommend the route of global trade as Sichaun-Yumnan-

Bangladesh-Burma route. According to Bing Jang, particularly from the 12th century the path 

was employed to transport gold bars from Yumnan (precious metals; gold and silver remain 

amongst the raw materials in which Yumnan is affluent), throughout north Burma, entering 

contemporary Bangladesh, employing the early path, identified as the 8Ledo9 route.  
The up-and-coming substantiation of the prehistoric municipalities of Bangladesh, especially 

Wuri-Betashwar remains, Mahashtanghar, Bithagarh, Bakrampur, Egarshindur,  

and Sonragaon, are believed to be the global trade hubs of this path. 
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4.14. Nautical route 

Marine Silk Route Road is used to categorize the nautical sector of the imperative Silk 

highway that linked China to the Indonesian Islands, India, Southeast Asia, Arabia, until Egypt 

finally reaching Europe. The trade path included multiple water bodies; counting Strait of 

Malacca, Indian Ocean, South China Sea, Arabian Sea, Gulf of Bengal, Persian Gulf and the 

Red Sea. The marine road is not separate from notable Southeast Asian naval business,  

India Ocean business, and Spice trade after 8th century 3 the Arab maritime trade arrangement. 

The system furthermore extends east towards East China Sea and Yellow Sea to join the 

Chinese mainland to the Korean Peninsula and the Japanese Islands (Whitfield, Susan, 2004). 

4.15. Silk Road heritage 

By far the utmost contribution of the famous Silk Road proved to be the exchange of 

technology, science, architecture, religion, culture, language, philosophy, art, and all additional 

ingredients of culture were traded all across these roads, accompanied with profitable 

merchandise the traders operated from nation to nation. On a negative note disease also traveled 

across this trade network, as is evident by the transmission of the bubonic plague in 542 CE 

which is believed to appear in Constantinople thanks to the Silk Route and that destroyed the 

entire Byzantine kingdom. The concluding of the Silk highway enforced traders to discover 

nautical routes and discover naval passage ways to practice their business, therefore beginning 

the Age of Discovery which showed the way to universal communication and the early stages 

of an international society. For the era, the Silk Road provided to expand human beings 

perceptive of the planet they resided upon; its conclusion propelled the Europeans to cross the 

oceanic boundary and discover, and ultimately triumph over, the self-styled New World of the 

Americas. Thus, the Silk highway can be understood to have launched the foundation for the 

advancement of the contemporary world (Whitfield, Susan, 2004). 

5. Economic sectors of trade 

5.1. Types of Economic Sectors 

The modern economic system as we know it is divided into sectors with each sector 

representing the amount of expertise and labor needed to reach from raw material to finished 

product. We study the five economic sectors types: 

 Primary, 

 Secondary, 

 Tertiary, 

 Quaternary and 

 Quandary. 
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The first is the primary segment, it is that component of the economy that utilizes harvest 

grown on the soil, and this sector includes essential foodstuffs plus the manufacture of raw 

materials alongside their wrapping and dispensation. Primary sector activities include farming, 

agriculture, quarrying, mining, fishing, forestry, and hunting (Trade with the European Union 

the Pakistan Business Council, 2018). 

The secondary sector is concerned with manufacturing completed products. Manufacturing, 

construction, and processing are all included in the secondary sector. Actions in this sector 

include textile production, construction, metal working and smelting, automobile production, 

aerospace manufacturing, the chemical and engineering industries, shipbuilding, energy 

utilities, and breweries. 

The economy9s Tertiary sector is the services trade, giving services to the populace and to 

commerce. Behaviors consist of all discussed until now as services, as well as trade deals, 

transport and delivery, amusement, eatery, tourism, indemnity, health care, collection, 

lawful, and secretarial as an only some cases. In every urbanized country and a few rising 

countries, the major percentage of personnel are at the present in the tertiary sector. 

The quaternary and quinary sectors are also explained by several economists.  

The quaternary is mainly established in jobs that consist of scholarly activities. These comprise 

of employment dealing with teaching, technical research, administration, customs, libraries,  

and IT. 

The quinary sector is occasionally judged as a division of the quaternary segment.  

This sector deals with the uppermost echelon of decision making in a civilization. It comprises 

of the highest-level administrators in, for instance, science, administration, customs, health 

care, the media, and colleges. 

 

Figure 3. Graph relating Pakistan's imports and exports over a ten-year period (2005-2014). 

Source: European Union, Trade in goods with Pakistan. 
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5.2. Pakistan's imports 

Pakistan9s imports from the European Union mostly consist of the secondary sector. 

Pakistani trade in from Europe are primarily consisting of secondary sector goods including 

products such as machinery and transport equipment which comprised 40.2% of total imports 

in 2016 as well as chemicals which were 19.5% of total import in 2016. In 2018, Pakistan traded 

in 60.3 US $ billion value of commodities globally. 

Known Pakistani populace of 207.9 million citizens, its whole 60.3 $ billion in 2018 trade 

in interprets to an anticipated $290 in annual manufactured goods requirement from each 

individual in the Pakistan. Through a continental point of view, traders in Asia supply nearly 

three-quarters of overall Pakistani importation produce. Lesser proportions initiate from the 

European continent (11.9%), North American region (6%), African continent (5.3%),  

Latin American region (1.2%) not including Mexico but counting the Caribbean, then Oceania 

(0.7%) led by Australia (Trade with the European Union the Pakistan Business Council, 2018). 

5.3. Pakistani exports 

Pakistan9s exports to the European Union mainly comprise of the Primary Sector. Pakistani 
sales abroad to Europe are conquered by garments and yard goods, amounting to 82% of 

Pakistanicomplete sale to other countries to Europe in 2016. In 2018, Pakistan9s mainly 
precious exported goods were linens, un-knitted and un-crocheted men9s outfits and trousers, 
cotton fiber, rice, natural fiber yarn cloth, rawhide garments or garnishes, interweaved or 

crocheted men9s set of clothes and trousers, woven or crocheted men9s shirts, various pieces as 

well as clothing blueprints followed by ethyl alcohol. 

With common terrestrial borders with trade and industry powerhouses like India and China, 

Pakistan transported supplies about the earth valued at 23.6 billion USD in 2018.  

The aforementioned dollar sum reveals a -4.4% decline ever since 2014 but an 8% increase 

beginning 2017 to 2018. Additionally, Pakistan provided services during 2018 an anticipated 

valued at international 5.3 billion USD encompassing about $4 billion from business services. 

Given Pakistan9s populace of 207.9 million citizens, its entire $23.6 billion in 2018 sale abroad 

interprets to a projected $120 for each inhabitant in the South Asian nation (Trade with the 

European Union the Pakistan Business Council, 2018). 
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5.4. Chances and potentials of future trade 

Pakistan and the European Union are constantly looking for new opportunities and 

initiatives in an effort to enhance bilateral trade and cooperation. In an effort to increase trade 

opportunities in the future and unlock new potentials the European Union strives in helping 

Pakistan achieve internal peace and security, as such the European Union supports Pakistan in 

its fight to battle terrorism and extremism. It is an established fact that Pakistan has put up with 

extremism further than any other nation and that has adversely impacted its economic 

capabilities. This was affirmed by Andres Peibalgs, EU Development Commissioner during  

a lecture on 8The prospect of Pakistan- EU Relations9 at The School of Politics and global 

associations, Quaid-i-Azam University, Islamabad. <We must work mutually in order to fight 

the danger of radicalism=. 

Andres Peibalgs believed that even though among the general public of Pakistan 

collaboration with the 8West9 has turned into a contentious subject matter the atmosphere in the 
European Union is quite different and Pakistan9s function in South Asia and in the globe is at 
the peak of the political program. <EU supervised and maintained the 2008 elections,  
and presented our complete opinionated support to the latest administration. 8Currently we are 
prepared to keep onsupporting Pakistan in all the sectors which are essential for its autonomous 

growth. That comprises efforts from our side with the learning institutions, with law 

enforcement and judicial services, and with the nominated government9 he added.  
Such unwavered support from the EU for Pakistan is of utmost importance and is expected to 

bring unprecedented growth in bilateral trade between the two regions (The future of  

EU-Pakistan Relations, 2017). 

European Union Commissioner alleged EU to be one of Pakistan9s mostly significant 
overseas markets. And during the course of the past five years the European citizens had 

financed, by means of their administration and via the Commission, ventures in Pakistan valued 

at, an estimated, upwards of 300 million € annually. Also there exists the humanitarian 
assistance provided by the Union after the natural disasters of 2005 and 2010. In 2010  

EU responded to the flood without delay, with 430 million € in humanitarian aid packages 
through various sources. Additionally, millions of Euros were collected by non-governmental 

organizations (NGOs) and the general European people. He believed that the European people 

as a whole had concerns regarding that region of the globe. He further added that the Union 

was focused primarily on two things; understanding between India and Pakistan and harmony 

in Afghanistan. Europe and Pakistan share a number of principles in common; they have lots 

of mutual interests and common concerns. He added that the EU pledged Pakistan with their 

long-term backing and support. The EU is interested in building a strong and dependable 

affiliation found upon shared benefits. The EU and Pakistan have since come a long way in 

progressing bilateral relationships ever since the Pakistan-EU Cooperation Agreement 

implementation in 2004. The EU has toughened their political discourse and their Joint 
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Commission now convenes regularly. The EU also cooperates in the 8Acquaintances of 
Democratic Pakistan9 faction that is serving to center worldwide awareness on challenges faced 

by Pakistan (The future of EU-Pakistan Relations, 2017). 

VC. Professor Dr. Muhammad Masum Yasenzai in his reception speech held that the EU is 

not just the financial power house of the globe it in addition does extremely well in the fields 

of international power and human rights. The associations amid the European Union and 

Pakistan remain multi coated. The EU remains to be Pakistan9s biggest trading associate and 

has constantly come to aid Pakistan at the time of natural catastrophe such as Earthquakes and 

Floods. He advised the Commissioner of the EU for educational improvement to allow the 

Discipline of Politics and International Relations at Quaid-E-Azam International University, 

Islamabad to agree to a memorandum of understanding (MOU) with The Oxford School of 

Politics and International Relations and also to sign the scholar9s substitute program with the 

School of African & Oriental Studies (SOAS). 8This shall encourage lasting collaboration 
among Pakistan and the EU. Venture in schooling reinforces the Unions purpose of democratic 

system endorsement and superior control in Pakistan. Quaid-e-Azam International University 

is the solitary community sector institution of higher education in Islamabad, with a factual 

depiction of every province owing to quota method of student enrollment in every one of its 

programs. Quaid-e-Azam International University regards its affiliation with the Union 

important & noteworthy at all levels9 he said. An event was attended by a large number of 

students and faculty members. 

6. Most influential factors affecting foreign trade 

A number of factors affect trade between two nations. These factors may be broadly 

categorized as internal and external factors. Here we shall attempt to gauge what affect 

different assessableinternal and external factors have on trade between the European Union 

and Pakistan (Trade with the European Union the Pakistan Business Council, 2019). 

6.1. Internal factors 

Impact of Inflation 

In the case the inflation rate of a country remains increasing in relation to the nations with 

which it does business, its current account will decline, and this trend is easily observable when 

taking a look at the import and export imbalance between Pakistan and the European Union.  

As discussed, earlier Pakistan9s exports to the EU being majorly primary sector goods attain 
less revenue as compared to EU9s exports to Pakistan which are mostly secondary and Tertiary 

sector goods thus scoring much more revenue and ever increasing the import export deficit 

between the two regions. Consumers and corporations in Pakistan mostly acquire more 
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commodities overseas (due to soaring home inflations), although its sale abroad to other states 

turn down. 

Impact due to National Income 

In the case a nation9s income point (national income) enhances by a superior proportion 
than that of other countries, its current account is estimated to diminish, additional factors 

remaining unchanged. While the actual revenue level (accustomed for price rises) increases, 

thus does the utilization of supplies. A proportion of that raise in expenditure will almost 

certainly reflect an increased demand for distant commodities. Thus, it is seen that Pakistan 

should be able to gain from the increase in EU9s national income as it will be able to export 

more goods to the European market. Similarly, with an increase in national income in Pakistan 

the European Union will also be able to benefit by increasing its exports to Pakistan (Trade with 

the European Union the Pakistan Business Council, 2019). 

Impact due to Government Policies 

A state9s administration is able to comprise a main consequence on its equilibrium of trade 

owing to its guidelines on sponsoring exporters, limitations on trade in, or be deficient 

in enforcement on piracy. This is a major point in the EU-Pakistan trade relations as we seen 

that Pakistan has historically suffered from poor governance and sub-par policy making.  

If Pakistan is to increase bilateral trade with the European Union it must be clear and transparent 

in policy making. The European Union may also be able to help Pakistan by launching 

initiatives that promote political harmony and relations between Pakistan and itself. 

Restrictions to Imports 

In the case a nation9s administration inflicts taxes on importation merchandise (regularly 
dubbed tariffs), the cost of overseas produce to domestic customers are in fact augmented. 

Tariffs forced by the United States administration are usually lesser than those forced by other 

administrations. A few businesses, on the other hand, are better protected by tariffs than 

others. Countries including the United States impose heavy import restriction on certain 

products in order to protect their home markets. Although Pakistan and the European Union 

enjoy trade at relatively friendly terms, if growth is to be expected drastic steps in the right 

direction must be taken. 

6.2. External factors 

Lack of limitations on Piracy 

In a few instances a government may have an effect on intercontinental trade courses by its 

deficiency in limitations on piracy. Within China, the practice of piracy is awfully widespread; 

persons (referred to as pirates) fabricate counterfeit Computer Disks and Digital Video Disks 

that look more or less just like the genuine product created in the US and other nations.  

These CDs and DVDs are then sold locally at a price much lesser than that of the genuine 

creation. These CDs and DVDs are even sold to markets. It is anticipated that  
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U.S. manufacturers of music, film, and software lose 2 billion $ in deals annually due to piracy 

inside China. 

Such lack of policy restrictions on piracy are also rampant in Pakistan and negatively affect 

trade between Pakistan and the European Union. It is estimated that a number of software and 

Information Technology firms tend to reserve investment and cooperation with Pakistan due 

to its lax piracy laws. Pakistan would benefit tons by creating and implementing piracy 

laws  (Trade with the European Union the Pakistan Business Council, 2019). 

Impact due to Exchange Rates 

Every nation9s money is priced with respect to other currencies via exchange rates,  

such that legal tenders can be substituted to ease global dealings. These exchange rates have  

a chief impact on business amid two nations. The country whose currency is less valuable,  

in this case Pakistan would benefit much from exporting to the European Union thereby earning 

more profit due the impact of the exchange rate. The European Union would be better off by 

partnering or investing in Pakistan in order to benefit more from trade with Pakistan. 

7. PESTLE Analysis 

PESTLE analysis is employed within the business world to estimate and analyze the growth 

potential of any business venture. According to business studies behind all triumphant 

achievement of any corporation, there is a team devoted to efficient tactical preparation.  

At the same time as attaining its objectives assists the corporation to develop within its business, 

devoid of a steady approach and a capable panel to implement it, a corporation cannot 

strengthen. If a corporation desires to accomplish an objective, it should furnish an efficient 

approach to achieve it. The policy ought to be aimed at setting priorities, allocating resources, 

deciding on a period, coming up with managing systems, assigning human resources and must 

contain course of action as to how all of the aforementioned facets ought to be treated in order 

to accomplish the explicit objective in the most efficient manner feasible. Your corporation 

might have a devoted and expert panel, but how to ensure the policies they procure are useful 

or not? The response is fairly straightforward; carry out a PEST analysis (Essays, UK, 

November 2018). 
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Figure 4. Infographic demonstrating the various factor dealt by the PESTLE analysis.  

Source: www.ibisworld.com. 

What constitutes PEST analysis? 

PEST analysis is an extensively employed tactical Preparation instrument. It identifies the 

various factors including political, financial, communal and technical aspects that might be of 

consequence for a venture and its preceding preparation procedure. At times it is extended to 

contain official as well as ecological aspects and referred to as PESTLE analysis. 

By the help of the aforementioned analysis, one can identify potential opportunities and 

threats associated with one9s approach and work out techniques to obtain benefit from the 

opportunities and steer clear of the threats. Political factors take account of everything from tax 

guidelines, occupation regulations, excise & employment limitations, customer security laws 

to ecological conventions and political strength of a nation etc. Economic aspects comprise 

factors such as financial expansion pointers, interest rates, inflation charge, substitute rates, 

monetary guidelines, unemployment tendencies and other such factors. Social factors contain 

factors like educational facets, vocational outlook, societal classes, age division, health 

awareness, population increase rate and other similar issues. Technological factors as the name 

suggests include factors such as pace of technical alteration, knowledge inducements, 

expenditure on research & development, central road and rail network stage etc. Legal aspects 

comprise tax regulation, employment regulation and all further laws concerning trade not 

considered in political reasons. Environmental causes take account of real-life statistics about 

diverse periods, sun, snow, monsoon etc. Such factors may seem insignificant but prove 

decisive for a company. Evaluating the above-mentioned aspects aid in gaining a complete 

comprehension of the exterior (international ecological) aspects that could optimistically or 

pessimistically influence a corporation9s tactical preparation procedure. With right to use to 

http://www.ibisworld.com/
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such information, one is able to rapidly produce policies that would place a corporation on the 

fast track to attaining its objectives (Country Risk of Pakistan: International Trade). 

a) Envisage all the aspects by listing them together for improved managerial abilities.  

In terms of taking a decision or policy construction, covering the entire necessary data 

collectively in a single position is as imperative as having a panel in concert. 

b) A PEST study, comprising of a network with four subdivisions in place of every one of 

the aforementioned factors, puts together all the significant details needed to make 

judgments as well as put together fail proof policies. Thus, performing a PEST study 

before one9s tactical preparation meeting is extremely imperative, since it not only helps 

in being vigilant about verdict building, however it also keeps one on the right track. 

c) It is the most effective way to make out chances and coercion. 

d) Collecting data is merely the primary stride of a PEST study; one time the data is 

gathered, the subsequent step is to calculate it. By evaluating the information provided 

by the various factors, one is capable of making out the prospects and pressures 

attributable to the internal and outer aspects. As a result, one can center on the mainly 

significantprospects and gaining from them whilst simultaneously coming up with 

strategies to counter the coercion. 

e) Usually a PEST study is utilized to collect the contribution to be incorporated in the 

prospects and coercion segment of a SWOT study, which sequentially is employed to 

create premeditated arrangement verdicts. PESTLE study also offers contribution for 

the SWOT analysis figures. 

f) PEST analysis grants the capability to collect data from specialists and contrast it with 

additional features. 

g) A PEST study is not regarding jotting down biased, financial, collective and technical 

aspects that one just knows of, has heard of or made hypothesis about. One needs to 

look for figures from specialists who are conscious of contemporary circumstances with 

consideration to every region (Essays, UK. November 2018). 

Such information would be greatly helpful in constructing successful approaches. 

Subsequent to one separately gathering data for the related reasons the PEST figure will be 

exceedingly functional in evaluating them with further aspects. This makes it simpler invent 

explanations for coercions and techniques to build the greatest of the prospects on hand so as 

to assist one9s company in attaining its objectives. A PEST study is an essential element of 

every tactical planning procedure. Lacking a universal plan regarding the exterior aspects that 

would have an effect on one9s corporation or its approach, one will in no way be capable of 

reaching one9s mark or achieving one9s goals. Alternatively, the across-the-board imminent one 

might achieve by using PEST analysis will guarantee that the tactics one comes up with might 

be triumphant (Essays, UK. November 2018). 
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7.1. PEST examination of the European Union (EU) 

The following thorough PESTEL study of the EU shall be aimed at exploring a number of 

the various biased, financial, communal, technical, ecological, and lawful aspects influencing 

the European Union in present day. The European Union came into being thanks to the efforts 

of European Economic Community (EEC) which was formed in 1958. The aim of the EEC at 

the time of its establishment was to augment trade and industry collaboration among the 

following six nations; Italy, Belgium, France, Germany, the Netherlands and Luxembourg  

(Rahman, PESTEL analysis of the European Union, 2019). 

7.2. How to intensify trade 

The European Union and Pakistan have decided to a sign a new Strategic commitment Plan 

aimed at building a sturdy partnership in various turfs. The parties came to an understanding at 

the fourth round of Strategic exchange of ideas between the Union and Pakistan held in 

Islamabad. Foreign Minister Shah Mehmood Qureshi piloted the Pakistani side at the dialogue 

while the Union was led by Foreign Policy Chief Federica Moghireni. Later while dealing with 

a combined news convention along with EU Foreign Policy Chief, Shah Mahmood Qureshi 

was positive that the commitment arrangement, which will be officially signed in Brussels,  

will lay the basis for a brilliant outlook between the European Union and Pakistan. He alleged 

that the bilateral trade amid the European Union and Pakistan has almost doubled since the 

award of GSP Plus position to Pakistan in 2013. He held that the current administration is 

dedicated to improving exports to Europe and repair the trade deficit problem in addition to 

creating additional jobs for Pakistanis through trade with Europe. The Pakistani Foreign 

minister stated that he also debriefed the EU designation about the steps taken by Pakistan to 

fulfill the requirements imposed by the Financial Action Task Force (FATF) as well as the steps 

taken to purify the tribal belt. 

The Foreign Minister held that both the parties also held negotiations regarding the status 

of International Non-Governmental Organizations (INGOs). The Federal Minister indicated 

that 75 INGOs were listed and operational in Pakistan. He also held that he updated the  

EU designation that Pakistan was willing to engage with India to determine all out remaining 

conflicts through a continued discourse as it is the lone rational way ahead. He further added 

that both the sides were certain that answer lies only in discussion course of action.  

He emphasized that India and Pakistan were two neighboring Atomic Powers and as such any 

little conflict between the two would be highly reckless. The Foreign Minister believed Pakistan 

had always displayed self- control and given a calculated reaction. He added that a variety of 

steps were taken to deescalate the stress between the two neighboring Atomic powers as well 

as the urgent freedom of detained Indian pilot. He emphasized that the global community was 

not unaware to the steps that were taken by Pakistan including the immediate reinstatement of 

Pakistan9s high commissioner to India and reinstating the hotline between the military 

directorates. 
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On the topic of Afghanistan, Pakistan9s Foreign Minister Shah Mahmood Qureshi held the 

European Union designation shared Pakistan's apprehension for harmony and steadiness in the 

region. He was reported as saying that there was no military resolution to the problem of 

Afghanistan, as is now clear by the recent US-Taliban peace negotiations. He said that the  

EU delegation respected Pakistan's role in the ongoing Afghan settlement process. Regarding 

Iran, Shah Mahmood Qureshi stated that the Pakistani delegation enlightened the European side 

that Iran, being a neighboring country, was extremely important for Pakistan. He also 

repeated Pakistan's worry regarding the growing Islamophobia in the West. (Khurram Abbas, 

Pakistan9s Relations with European Union, 2015). 

Ms. Moghireni, for her part was reported saying that the fresh Strategic Partnership Plan 

will lay a sturdy groundwork for collaboration between the European Union and Pakistan in  

an effort to further boost cooperation between the two parties in the future. She believed there 

was a common approach amid the two sides, counting the Afghanistan issue. She held that both 

parties had decided to work together on multiple grounds. EU Foreign Policy Chief Ms. 

Moghireni valued Pakistan's stance explicitly de-escalating stress with India and the crackdown 

of the Pakistani security forces against the terrorists. She also said that the European Union 

fully supported Pakistan in its war against terror. The high representative of the European Union 

also treasured Pakistan's labors for the harmony and constancy in the Afghanistan region. 

7.3. Latest challenges to the EU's trade policy 

The effectiveness of the Union's trade strategy is owed to the centralized arrangement of 

the Union and to a general strategy notion common between the constituent nations. The Union 

is a prominent participant in global business and the world foremost exporter of services.  

It follows a grand approach of free marketplace which is administrated by carefully planned 

regulations. The latest free-trade contract which was signed with Japan came to be implemented 

on 1st of February. The contemporary global business framework has altered owing to callous 

rivalry given by the up-and-coming nations and the growing distrust of the community of the 

industrial economies that believe they endure the unconstructive impacts of globalization.  

In reality, globalization has pulled more than one billion people out of poverty. The fall of 

multilateralism has an effect on the EU more than ever, since it is dedicated to a rules-based 

approach to international relations. Even though the EU gained triumph regarding its trade 

strategy, this will not be adequate to persuade its general public in the forthcoming European 

voting in May. A social strategy must be added to balance trade openness, jointly with  

a manufacturing strategy to help the Union preserve its place on the markets. 

Past the contestation of economic globalization, the Union trade policy faces a string of 

challenges to which it will have to adjust (Ana Ballesteros-Peiró, 2015). 
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8. Conclusions 

8.1. Which trade policy model to follow? 

Europe9s trade strategy, outlined during the 1990's requires an update to improved react to 

citizens' outlook and to the disputes put forward by globalization. Even though the odious loom 

causing numerous liberated trade discussions is still practical, its blow on worldwide expansion 

remains to be limited as 0.5% of the European gross national product (GNP) was anticipated 

from a liberated trade accord among the citizens of the EU and USA assurance, both in terms 

of substance and procedure, is deficient. 

The Union has succeeded in setting superior lucidity in activity in regards to how the 

business strategy is administered. Nevertheless, it is exceedingly improbable that this will prove 

adequate. It may now accustom its trade strategy towards: 

An effectual defense of its own welfare that the constituent nations are no longer able to 

assure at a nationwide level. It is factual that the European business defense strategy was 

significantly reinforced in 2017 and 2018, Courses of action that aim to moderate the 

unconstructive societal brunt of trade gap, many of which are without a doubt out of its trade 

capability. An absurdity of the trade strategy is that there are no European societal policies to 

recompense for the communal expenses of free-market economy. This opening has certainly 

nourished disapproval of a Europe prone to be too dependent on free-markets. 

The conclusion of the domestic marketplace 

A further synchronized move toward manufacturing strategy formulation. It can be 

identified, in the lack of any European manufacturing strategy, the similar contradiction as with 

the societal policy: a general trade policy for asymmetric economies. 

Quite a few of these orientations go further than the trade policy and necessitate 

advancement towards a nearer financial and political amalgamation, thereby, ensuring  

a common political will. 

8.2. Moving towards a more defensive trade policy? 

The European move forward was by no means of "free trade" but rather of "open trade with 

rules" aimed at of exploiting globalization. Nevertheless, this advance is being disputed by the 

enthusiasm of emergent countries, the mount of protectionist proposals and an insight by the 

citizen9s view that the trade guiding principle is not adequately defensive. 

A domestic discussion was initiated in 2017, markedly by France, on three themes casing 

both the domestic market and peripheral trade: 

1. An amendment of the subsequent employees9 decree in the EU, dated back to 1996. 
France persisted on more stern circumstances, particularly the same wages and home 

circumstances to be reputable following twelve months. Subsequent to a vigorous 
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deliberation among the constituent countries a middle ground was established in 

October 2017. 

2. Reciprocity in public procurement. 

3. Better management of foreign reserves/attainment of tactical possessions, 

specifically by nationalized companies. 

At the same time as the UK, one of the major proponents of liberated trade wants to depart 

the EU, and German manufacturing, conventionally not in favor of protective procedures,  

is sensing the anxiety of Chinese producers, conditions are in early stages of transformation. 

More than a few initiatives imply by now a more self-protective trade strategy: the restructuring 

of anti- dumping tools, better spotlight on the appliance of bilateral trade accords, growth 

towards better power over foreign reserves. The manufacturing facilities of eighteen constituent 

nations have urged the next Commission to reinforce the resources of the trade strategy as well 

as to offer an aggressive manufacturing strategy favoring European competitiveness.  

The EU's trade strategy direly needs to be redesigned. To be comprehended by the people it has 

to be held up by European scale community dealings to poise trade honesty in a sufficient way. 

Trade candidness has to be backed by a European industrial approach, so that it has the 

resources to keep hold of its position on acrimoniously uncertain global marketplace. While the 

Unions trade plan achieved optimistic results once, that might not be enough in the way of 

conveying the support of populace for the subsequent European voting. This May, the Union is 

due for a rendezvous with its people. 

8.3. How to overcome these challenges? 

A compound of internal and external factors affecting trade between the EU and Pakistan 

has been discussed in the prevailing document. A holistic approach needs to be followed in 

order to enhance bilateral relations between the two entities. A host of programs ranging from 

cultural exchange programs to development and aid programs have already been employed in 

the pursuit of betterment of relations. 

Furthermore, other initiatives in the Tech and IT industry may also be employed in an effort 

to not only improve bilateral relations between the two entities but also as a means of transfer 

of knowledge from a more advanced nation to a less advanced nation. Political initiatives have 

been launched in the past but political programs aimed at improving trade between the two 

nations will prove to be highly effective. 
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Purpose: To assess the frequency of food intake as a source of dietary fibre and saturated fatty 12 

acid intake in terms of preventive health care for women and men of the baby boomer (BB),  13 

X, Y, and Z generations. 14 

Design/methodology/approach: The research instrument was a survey questionnaire 15 

administered through the computer-assisted web interviewing (CAWI) method using Google 16 

Forms. The survey was conducted from February to March 2023. The survey included  17 

204 respondents between the ages of 19 and 60, residents of Gdynia. Purposive group selection 18 

was used. The results of the survey are presented as the percentage distribution (percentage) of 19 

each evaluation (% of indications). A chi-square test with Yates correction was used to 20 

determine the effect of gender and age on lifestyle, dietary style and frequency of dietary fibre 21 

and saturated fatty acid intake in the study groups. 22 

Findings: Analysis of the consumption of selected food groups by respondents showed that 23 

gender and age influenced the lifestyle and type of selected food products consumed by adults, 24 

and therefore the attainment of individual nutrient requirements, and the risk of chronic non-25 

communicable diseases. It is satisfactory that the level of fat intake among the surveyed group 26 

of respondents was at an appropriately low level. On the other hand, the inadequate and very 27 

low intake of dietary fibre among women and men remains a concern. 28 

Research limitations/implications: The research has certain limitations. The results obtained 29 

are not representative and cannot be generalised to the population of women and men of the 30 

baby boomer (BB), X, Y and Z generations in Poland. 31 

Practical implications: The present study is part of health risk management and health 32 

promotion in the Polish population. It is important that adults (in Poland) pay attention to the 33 

impact of the products they consume on their health, since the lack of a balanced diet and  34 

an excessive supply of simple carbohydrates and saturated fatty acids carries a risk of reducing 35 

their quality of life. It is essential to conduct research monitoring the dietary behaviour of 36 

various population groups to evaluate the need for preventive actions to ensure health and better 37 

safeguard the mental and physical condition of current and future generations. 38 
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Social implications: The research is part of health risk management and health promotion in 1 

the Polish population. 2 

Originality/value: The research adds to the knowledge of adult eating behaviour from the 3 

perspective of the Sustainable Development Goals. 4 

Keywords: adult consumers, eating habits, health-related quality of life.  5 

Category of the paper: Research paper. 6 

1. Introduction 7 

The analysis of changes in consumer behaviour worldwide suggests that trends in food 8 

consumer behaviour are a result of existing threats to food and food security (Garbowska, 9 

Radzymińska, Tarczyńska, 2021). The above values are closely related to the assumptions of 10 

the Sustainable Development Goals (SDGs). The SDGs represent a roadmap for transforming 11 

and reshaping the world in a sustainable manner, meeting the needs of the present generation 12 

while respecting the environment and taking into account the needs of future generations 13 

(Wiśniewska, 2022). The SDGs aim to develop and perpetuate specific trends in food 14 

consumption or contribute to their development. Linking SDGs to food and/or food security 15 

issues include: Goal 3 – Ensuring a healthy life for all at all ages and promoting well-being,  16 

i.e. "We must continue to work harder to overcome the incidence of many diseases and 17 

emerging health threats"; and Goal 4 – Ensuring quality education for all and promoting lifelong 18 

learning, as "Quality education is the foundation for improving people's lives and for 19 

sustainable development. Universal access to education improves the quality of life and enables 20 

innovative solutions to the world's biggest problems" (Wisniewska, 2022). 21 

Non-communicable diseases (NCDs), including cardiovascular disease (CVD),  22 

are the leading cause of death worldwide, and account for the largest number of deaths (Bennett 23 

et al., 2018; WHO, 2022). An important element in the prevention, both primary and secondary, 24 

of CVD is an adequate diet. The results of numerous studies indicate that the type of dietary fat 25 

consumed significantly affects the cardiovascular system. The intake of saturated fatty acids 26 

significantly affects the lipid profile and may increase the risk of CVD. Implemented diets for 27 

individuals, as well as for entire populations, should include recommendations to reduce the 28 

intake of saturated fatty acids and increase the intake of fruit and vegetables (Riccardi et al., 29 

2022; Vesnina et al., 2022). A scientific study on the effect of the consumption of saturated 30 

fatty acids and trans isomers by adults, children and adolescents confirmed that these substances 31 

are responsible for an increase in total cholesterol, LDL fraction cholesterol and diastolic blood 32 

pressure. In the prevention of cardiovascular diseases, and thus in the prevention of increased 33 

mortality, the intake of the aforementioned fat groups should be as low as possible (Ekhmke 34 

vel Emczyńska-Seliga, 2019; Schade, Shey, Eaton, 2020). According to dietary 35 

recommendations for the Polish population, in order to maintain the lipid profile and normal 36 
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body weight at an appropriate level, depending on age and gender, the supply of saturated fatty 1 

acids (SFA) should be limited to a maximum of 10% of the total daily energy intake of the diet. 2 

The rest of the energy requirement should be provided by unsaturated fatty acids, of plant origin 3 

and contained in marine fish, seafood or algae (Jarosz et al., 2020). 4 

Fats and oils, whose over-consumption negatively affects human health, are essential 5 

components of the diet and cannot be completely eliminated from daily menus.  6 

From a physiological point of view, they are the main source of energy, being at the same time 7 

a carrier of fat-soluble vitamins (A, D, E and K) and components necessary for the proper 8 

development and functioning of the organism, i.e. essential unsaturated fatty acids (EFAs) or 9 

antioxidants (Dutkowska, Rachoń, 2015). Criteria for consumer evaluation of fats are taste, 10 

aroma, appearance, texture and consistency (Ognean et al., 2006, Zychnowska et al., 2015),  11 

and more recently, fat quality has also been associated by consumers with its nutritional value 12 

related to the presence of essential fatty acids or n-3 and n-6 fatty acids (Dutkowska, Rachoń, 13 

2015; Gutkowska et al., 2012; Fattore, Massa, 2018). Zychnowska et al., 2015). 14 

Another particularly important and recommended dietary component for healthy 15 

individuals and patients with metabolic diseases is dietary fibre (Godula, 2019). Its presence in 16 

the food consumed reduces the rate of absorption of carbohydrates and saturated fatty acids 17 

(Włodarek et al., 2014). An additional advantage of fibre consumption is its anti-obesity and 18 

weight-reducing effect, which is particularly important in the prevention of type 2 diabetes. 19 

Dietary fibre plays an important role in the functioning of the large intestine. It influences stool 20 

weight and composition and is important for the development and composition of the bacterial 21 

flora. Insulin and fructooligosaccharides are of particular interest because of their probiotic 22 

properties (Paczkowska, Białkowska, Kunachowicz, 2001; Searle et al., 2009).  23 

These compounds stimulate the growth of bacteria from the Lactobacillus and Bifidobacterium 24 

genera that live in the large intestine (Douglas, Sanders, 2008). The recommended amount of 25 

fibre in an adult's daily diet is 20 to 40 g (Jarosz et al., 2020). Dietary fibre intake for people 26 

with diabetes, obesity or overweight should be about 15 g/1000 kcal diet (2020 Guidelines). 27 

The presence of fibre in food, especially fermenting fibre, is the basis of a healthy diet,  28 

while prebiotics are specialized food ingredients that affect specific bacteria and their final 29 

fermentation products, and thus have a beneficial effect on the host's health (Hoyles, Vulevic, 30 

2008; Macfarlane, Steed, Macfarlans, 2008). 31 

The literature emphasises (Kaczor-Szkodny, Szkodny, 2021) that the emergence and 32 

formation of health attitudes and behaviours are determined by gender, self-perception in the 33 

health space and the performance of social roles. Nutrition is one of the basic factors influencing 34 

the physical and mental development of the human being, as well as the proper functioning of 35 

the organism at each stage of human life. Insufficient, excessive, or poor-quality food supply 36 

can affect well-being and health at any stage of life (Ojo et al., 2018, Suliga et al., 2021, Sagili 37 

et al., 2022). With the progress of civilisation, adults' lifestyles are changing, and this has 38 

consequences also with regard to health. Hence, knowledge about consumer dietary behaviour 39 
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and lifestyle factors that affect human health is constantly changing (Kelly, Ciclitira, 2011; 1 

Spencer et al., 2015; Wolnicka, Taraszewska, 2019). The relationship between attitudes 2 

towards health and eating behaviour is most often described in the literature as positive and 3 

characterised by varying strength (Backman et al., 2002; Hearty et al., 2007; Sun, 2008; Pieniak 4 

et al., 2010; Czarnocińska et al., 2013). A positive attitude towards nutrition does not determine 5 

the consumption of a properly composed meal on a given day, e.g. due to lack of access to 6 

appropriate food products, lack of time for meal preparation, etc. (Czarnocińska et al., 2013). 7 

For example, young women in Poland mostly show a positive attitude towards health and the 8 

health values of food, but they do not pay attention to the cholesterol and saturated fatty acid 9 

content of the food products they consume (Platta, Sawlewicz, 2022). Furthermore, the level of 10 

acceptance of innovations introduced in food products to reduce total fatty acids depended on 11 

the sociodemographic characteristics of female consumers, such as age and education level 12 

(Platta, Smigaj, 2021). 13 

According to the authors of the publication, health behaviours, including eating habits,  14 

play a key role in maintaining health and reducing the risk of developing many chronic diseases. 15 

One important aspect of a healthy diet is to consume adequate amounts of dietary fibre and 16 

limit the intake of saturated fatty acids. In the context of public health, the study of these 17 

behaviours can contribute to the identification of risk factors and the implementation of 18 

effective educational programmes and health interventions. The aim of this study was to assess 19 

the frequency of food intake as a source of dietary fibre and saturated fatty acid intake in terms 20 

of preventive health for women and men of the baby boomer (BB), X, Y and Z generations. 21 

2. Research methodology 22 

The empirical research was conducted by means of a diagnostic survey, using an indirect 23 

interview technique via an online platform (CAWI) from January to February 2023. 24 

Respondents gave informed and voluntary consent to participate in the study. They also 25 

confirmed that they were familiar with the risk factors associated with the implementation of 26 

the CAWI survey. 27 

The study involved 204 respondents aged 19 to 60, residents of Gdynia, including  28 

114 women (55.88%) and 90 men (44.12%) (Table 1). Purposive group selection was used.  29 

The study group was dominated by people from generation Z (41.18%) and generation X 30 

(30.88%). Generation Y accounted for 14.22% and BB 13.72%. In terms of educational 31 

attainment, among both men and women there was a predominance of those with a secondary 32 

level of education (50.00 and 54.39% respectively) (Table 1). 33 

  34 
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Table 1. 1 
Study sample characteristics 2 

Sociodemographic features % of indications 

Men Women 

Sex 44.12 55.88 

Generations 

Z 20.00 57.89 

Y 15.55 13.16 

X 37.78 25.44 

BB 26.67 3.51 

Educations 

Basic 24.44 9.65 

Secondary 50.00 54.39 

Higher 25.56 35.96 

Source: own elaboration based on survey results. 3 

The survey questionnaire included closed-type questions in thematic blocks covering 4 

information characterising the population surveyed (gender, age, level of education) and 5 

collecting respondents' opinions on their individual self-assessment: health status, diet, lifestyle 6 

and the importance of health values of food for consumption. 7 

Two aspects of eating behaviour were assessed using the food frequency method:  8 

1. fibre intake – as a measure of consumption of foods with health-promoting characteristics; 9 

2. fat intake – as a measure of consumption of foods that are not conducive to health, especially 10 

when overconsumed. 11 

Validated questionnaires were used in the assessment: 1. the Block Screening Questionnaire 12 

for Fruit/Vegetable/Fiber Intake (BSQFVF) (Thompson, Byers, 1994); 2. the Block Screening 13 

Questionnaire for Fat Intake (BSQF) (Thompson, Byers, 1994) as modified by Czarnocinska  14 

et al. (2013). 15 

The BSQFVF questionnaire was used to obtain data on the habitual frequency of 16 

consumption of nine food groups that are sources of dietary fibre. Fibre intake was expressed 17 

on a point scale (0-36 points) (Thompson, Byers, 1994; BSQFVF questionnaire). Based on the 18 

sum of the points, individuals were assigned to groups of fibre intake as follows: very low  19 

(<20 points), inadequate (20-29 points), adequate (≥30 points). 20 

Using the BSQF questionnaire, information was collected on the habitual frequency of 21 

consumption of 11 food groups, which are either separated fats or important sources of fat in 22 

the diet. Fat intake was expressed on a point scale (0-44 points) (Thompson, Byers, 1994). 23 

Based on the sum of the points, individuals with fat intake were distinguished between:  24 

very high (>27 points), high (25-27 points), moderately high (22-24 points), low (18-21 points), 25 

very low (best) (<18 points). 26 

The empirical data collected were statistically analysed using Statistica 13.3. The results of 27 

the study were presented by means of the percentage distribution (percentage) of the individual 28 

scores (% of indications). A chi-square test with Yates correction was used to determine the 29 

effect of gender and age on lifestyle, dietary style and frequency of dietary fibre and saturated 30 

fatty acid intake in the study groups. For all analyses, significance was set at p ≤ 0.05. 31 
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3. Results and discussion 1 

Lifestyle and physical activity assessment 2 

Lifestyle assessment of the respondents was carried out taking into account the gender of 3 

the respondents. Women and men differed significantly in their assessment of lifestyle and diet 4 

except for appreciation of tradition, where no differences were observed in the answers given 5 

(p = 0.11) (Table 2). Respondents were predominantly engaged in work, study (37.75 and 6 

28.44% of men and 47.55 and 37.25% of women, respectively) and pleasure-oriented activity 7 

(36.28% of men and 37.25% of women). In the subjective assessment of their health 8 

consciousness, as many as 21.08% of men gave an ambivalent answer ("neither disagree nor 9 

agree "), while 33.33% of women answered "I mostly agree" and "agree". Both women and 10 

men were dominated by those who value tradition, 29.91 and 29.41%, respectively (Table 2). 11 

Table 2. 12 
Respondents' subjective self-assessment of the lifestyle pursued 13 

Criteria assessed % of indications 

Men Women p (Chi2) 

I consider myself to be a committed professional person 

I disagree 0.98 2.94 0.04 

I mostly disagree 2.45 0.98 

I neither disagree nor agree 2.94 4.41 

I mostly agree 18.14 13.73 

I agree 19.61 33.82 

I consider myself to be a person committed to learning 

I disagree 3.43 5.89 0.05 

I mostly disagree 2.94 3.43 

I neither disagree nor agree 9.31 9.31 

I mostly agree 15.69 11.27 

I agree 12.75 25.98 

I consider myself a pleasure-oriented person 

I disagree 0.50 8.82 0.01 

I mostly disagree 2.45 3.43 

I neither disagree nor agree 4.90 6.37 

I mostly agree 22.06 25.98 

I agree 14.22 11.27 

I consider myself to be a health-conscious person 

I disagree 0.98 1.96 0.09 

I mostly disagree 3.43 3.92 

I neither disagree nor agree 21.08 16.67 

I mostly agree 13.24 21.57 

I agree 5.39 11.76 

I consider myself a person who values traditions 

I disagree 1.47 2.94 0.11 

I mostly disagree 1.96 6.37 

I neither disagree nor agree 10.78 17.16 

I mostly agree 15.69 12.25 

I agree 14.22 17.16 

Source: own elaboration based on survey results. 14 
  15 
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In subjective dietary assessment, men and women differed significantly in paying attention 1 

to the naturalness of food, convenience and speed of storage, and the health value of the food 2 

consumed (p ≤ 0.05). More men than women considered that they paid attention to the 3 

naturalness of food (its low level of processing): 25.00% and 19.61% respectively.  4 

Also, more men (33.83%) than women (31.86%) valued the speed and convenience of food 5 

preparation and paid attention to the health value of the food consumed (23.04% and 22.55% 6 

respectively) (Table 3). 7 

Table 3. 8 

Respondents' subjective self-assessment of the diet implemented 9 

Criteria assessed 
% of indications 

Men Women p (Chi2) 

I consider myself a person who pays attention to the naturalness of food (low level of processing) 

I disagree 0.49 3.43 

0.01 

I mostly disagree 2.94 7.84 

I neither disagree nor agree 15.69 25.00 

I mostly agree 18.63 12.75 

I agree 6.37 6.86 

I consider myself to be a person who values the convenience and speed of food preparation 

I disagree 0.00 1.96 

0.01 

I mostly disagree 4.41 14.71 

I neither disagree nor agree 5.88 7.35 

I mostly agree 13.24 11.27 

I agree 20.59 20.59 

I attach great importance to the health benefits of the food I eat 

I disagree 0.00 4.41 

0.03 

I mostly disagree 4.41 14.22 

I neither disagree nor agree 16.66 14.71 

I mostly agree 17.16 19.12 

I agree 5.88 3.43 

Source: own elaboration based on survey results. 10 

 11 

Subjective self-assessment of health 12 

The subjective self-assessment of the respondents' health status was carried out taking into 13 

account two factors differentiating the study group: gender of the respondents and age.  14 

No significant differences were observed in the subjective assessment of health status between 15 

women and men (p = 0.37). However, significant differences were observed in groups where 16 

age was the dividing criterion (p = 0.01) (Table 4). In the group of men, regardless of age, those 17 

describing their health as "good" predominated (from 46.43% in the baby boomer generation 18 

to 9.52% in generation Z). Women also, apart from Generation Z (where those describing their 19 

health as "neither bad nor good" 27.38% predominated), described their health as good  20 

(Table 4). Interestingly, none of the respondents described their health status as "bad"  21 

or "very bad". 22 

  23 
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Table 4. 1 
Respondents' subjective self-assessment of their health status 2 

Health status Generations 
% of indications  

Men Women p 

Very good 

BB 

3.57 0.00 

0.01* 

0.37** 

Good 46.43 10.72 

Neither bad nor good 35.71 3.57 

Very good 

X 

17.47 9.52 

Good 22.22 26.98 

Neither bad nor good 14.29 9.52 

Very good 

Y 

13.79 6.90 

Good 17.24 37.93 

Neither bad nor good 17.24 6.90 

Very good 

Z 

8.33 9.52 

Good 9.52 27.38 

Neither bad nor good 3.58 41.67 

Explanatory notes: * Chi2 health status v generation, **Chi2 health status v gender. 3 

Subjective self-assessment of diet 4 

Significant differences were observed in the subjective self-assessment of respondents' 5 

diets, both between men and women (p < 0.01) and within groups, by age (p < 0.01).  6 

Among men, apart from generation Z (which was dominated by those describing their diet as 7 

"sometimes correct and sometimes incorrect" – 11.91%), those describing their diet as "mostly 8 

correct" predominated (from 20.69% in generation Y to 39.29% in the BB). In contrast, among 9 

women, regardless of age, those describing their diet as "sometimes correct and sometimes 10 

incorrect" predominated (from 7.14% for the BB to 54.76% for generation Z) (Table 5). 11 

Table 5. 12 
Respondents' subjective self-assessment of diet 13 

Diet Generations 
% of indications 

p 
Men Women 

Incorrect 

BB 

0.00 0.00 

<0.01* 

<0.01** 

Rather incorrect 3.57 0.00 

Sometimes correct and sometimes incorrect 39.29 7.14 

Mostly correct 42.86 7.14 

Definitely correct 0.00 0.00 

Incorrect 

X 

0.00 0.00 

Rather incorrect 3.17 3.17 

Sometimes correct and sometimes incorrect 17.46 23.81 

Mostly correct 25.40 17.46 

Definitely correct 7.94 1.59 

Incorrect 

Y 

0.00 0.00 

Rather incorrect 6.90 6.90 

Sometimes correct and sometimes incorrect 13.79 34.48 

Mostly correct 20.69 10.34 

Definitely correct 6.90 0.00 

Incorrect 

Z 

0.00 3.57 

Rather incorrect 1.19 7.15 

Sometimes correct and sometimes incorrect 11.91 54.76 

Mostly correct 5.95 11.90 

Definitely correct 2.38 1.19 

Explanatory notes: * Chi2 diet v generation, **Chi2 diet v gender 14 
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The reasons for the differences in eating behaviour and attitudes towards the implemented 1 

diet between men and women can be traced back to both psychological and socio-cultural 2 

factors. Some differences, depending on gender, appear as early as childhood or adolescence. 3 

Women tend to be more aware and knowledgeable about nutrition than men. Women consume 4 

more fruit, vegetables, processed cereals and whole grain products, while the consumption of 5 

red meat, especially pork, processed meats or eggs is higher in men. Men's approach to nutrition 6 

is more often less complex than women's and oriented towards pleasure (Kiefer, Rathmanner, 7 

Kunze, 2005). In our own study, women were characterised by greater restraint and a more 8 

critical appraisal of their diets, compared to men, in the answers they gave. It is significant that 9 

women, irrespective of their age, were most likely to give an ambivalent answer in their 10 

subjective self-assessment of their diet, indicating the difficulty of making an unambiguous 11 

assessment (Table 5). In contrast, men, and especially those from Generation X and baby 12 

boomers, were observed to have a higher subjective self-assessment of diet as mostly correct 13 

and ambivalent, with an orientation towards speed and convenience of meal preparation  14 

(Table 5). 15 

Assessment of frequency of dietary fibre intake – as a measure of consumption of foods 16 

with health-promoting characteristics 17 

As many as 52.94% of the total respondents were categorised as having inadequate dietary 18 

fibre intake and only 9.31% as having sufficient dietary fibre intake. No significant differences 19 

were observed in the level of fibre intake either by gender (p=0.84) or by age of the respondents 20 

(p = 0.36) (Table 6). In the group of men, apart from Generation Z (where people with very low 21 

fibre intake predominated – 14.29%), people with inadequate levels of dietary fibre intake 22 

prevailed (from 24.14% in Generation Y to 46.43% in BB). Among women, generations Z and 23 

X had the highest prevalence of people with inadequate levels of dietary fibre intake: 44.05 and 24 

30.16%, respectively. Generation Y was dominated by those with very low (31.03%) and baby 25 

boomers with adequate fibre intake (10.72%) (Table 6). 26 

Table 6. 27 
Level of dietary fibre intake 28 

Dietary fibre intake Generations 
% of indications 

p 
Men Women 

Very low 

BB 

32.14 3.57 0.36* 

0.84** Inadequate 46.43 0.00 

Adequate 7.14 10.72 

Very low 

X 

15.87 12.70 

Inadequate 31.75 30.16 

Adequate 6.35 3.17 

Very low 

Y 

17.24 31.03 

Inadequate 24.14 20.69 

Adequate 6.90 0.00 

Very low 

Z 

14.29 27.38 

Inadequate 7.14 44.05 

Adequate 0.00 7.14 

Explanatory notes: *Chi2 level of fibre intake v generation, **Chi2 level of fibre intake v gender. 29 
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Based on the survey, it was found that the surveyed group of respondents overall identified 1 

vegetable salads and raw vegetables (x ̅ = 3.1; SD = 1.3; M = 3.0) and cooked potatoes  2 

(x ̅ = 3.0; SD = 1.3; M = 3.0) as the two primary sources of dietary fibre intake. Other products 3 

presented in the study, such as day-old fruit/vegetable juice, raw and frozen fruit, legumes 4 

(beans, peas, lentils), other vegetables (cooked, frozen, pickled), flour products made from 5 

graham flour, wholemeal flour, rye flour, bran or groats, and brown rice or quinoa,  6 

were consumed by the respondents quite frequently; however, they did not constitute  7 

a significant source of dietary fibre intake in their habitual diet (mean values range from  8 

1.3 to 3.3). 9 

Women and men differed significantly (p ≤ 0.05) in the frequency of intake of most products 10 

considered as sources of dietary fibre. No differences were observed in the frequency of 11 

consumption of raw vegetable and vegetable salads (p = 0.76), potatoes (p = 0.63) and other 12 

vegetables (p = 0.19). When grouped by age (generations Z, Y, X and baby boomers),  13 

no significant differences were observed in the frequency of consumption of raw vegetables 14 

and vegetable salads (p = 0.33), potatoes (p = 0.10) and dark rye bread (p = 0.14). 15 

Although daily fibre intake has been recommended for many years, analysis of the dietary 16 

behaviours of different population groups indicates low fibre intake in implemented dietary 17 

patterns in different population groups (Jarosz et al., 2020). Dietary fibre intake provides  18 

a number of health benefits, including a reduction in the incidence of cardiovascular disease 19 

(Satija, Hu, 2012), diabetes, obesity, colorectal cancer and some gastrointestinal disorders. 20 

Dietary fibre intake also appears to improve immune function (Maslowski, Mackay, 2011; 21 

Slavin, 2013). People who consume adequate amounts of dietary fibre are less frequently 22 

diagnosed with inflammatory diseases (De Filippo, Cavalieri, Di Paola, 2010; Maslowski, 23 

Mackay, 2011). Dietary fibre influences immune function, particularly through the production 24 

of short-chain fatty acids, which are produced by the fermentation of dietary fibre and exert 25 

many beneficial effects in the human body (Hooper, Littman, Macpherson, 2012; Maslowski, 26 

Mackay, 2011). Zhang et al. (2012) conducted a study showing that increasing dietary fibre 27 

intake by 10 g per day contributed to a reduction in cancer risk by up to 44%. The dietary 28 

standards for the Polish population recommend an intake of 25 g/day of dietary fibre in a group 29 

of women and men aged 19-65 years. However, in a group of women and men over 66 years of 30 

age, it is 20 g/day (Jarosz et al., 2020). Due to the inadequate intake of dietary fibre by the study 31 

group, it can be concluded that they may constitute a high-risk group for obesity, diabetes, 32 

cardiovascular disease or cancer in the future. 33 

Assessing the frequency of fat intake – as a measure of unhealthy food consumption, 34 

especially when overconsumed 35 

Very low levels of fat intake were reported by 38.24% of respondents, low by 25.98%, and 36 

moderately high by 17.65%. No significant differences were observed in the level of total fat 37 

intake between men and women (p = 0.21), as well as in the groups divided by age (p = 0.17). 38 

In the group of men, irrespective of age, those with a very low intake of total fats predominated 39 
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(ranging from 17.24% in Generation Y to 28.57% in the baby boomers). In the women's group, 1 

apart from Generation Z (in which 28.57% belonged to the group with low fat intake), those 2 

characterised by very low total fat intake also predominated (Table 7). 3 

Table 7.  4 
Level of intake of isolated fats and foods that are a significant source of total fat intake from 5 

the diet 6 

Level of fat intake Generations 
% of indications 

p 
Men Women 

Very high 

BB 

7.14 0.00 0.17* 

0.21** High 17.86 0.00 

Moderately high 7.14 0.00 

Low 25.01 7.14 

Very low 28.57 7.14 

Very high 

X 

1.59 0.00 

High 7.94 7.94 

Moderately high 12.70 11.11 

Low 9.52 4.76 

Very low 22.22 22.22 

Very high 

Y 

6.90 3.45 

High 3.45 3.45 

Moderately high 10.34 3.45 

Low 10.34 20.69 

Very low 17.24 20.69 

Very high 

Z 

2.38 4.76 

High 4.76 4.76 

Moderately high 2.38 15.48 

Low 2.38 28.57 

Very low 9.52 25.01 

Explanatory notes: *Chi2 level of fat intake v generation, **Chi2 level of fat intake v gender. 7 

Among the total respondents, as well as within the group of men and women, the highest 8 

arithmetic mean (2.9 points) of the frequency of consumption of products that are sources of 9 

total fats was determined for margarine or extra butter (SD = 1.3; M = 3.0) and eggs (x ̅ = 2.8; 10 

SD = 1.2; M = 3.0). Other products presented in the survey, such as fried chicken or turkey, 11 

melted and yellow cheeses, and whole milk (3%), were consumed quite frequently by 12 

respondents but did not constitute a significant source of fat intake in their usual diet (mean 13 

values range from 1.3 to 3.3). 14 

Men and women differed significantly in the frequency of consumption of fried chicken or 15 

turkey (p < 0.01), sausages, frankfurters and kabanos (p = 0.04), salad dressings, mayonnaise 16 

(p = 0.01), eggs (p = 0.04), melted and yellow cheeses (p = 0.01), whole milk (p < 0.01) and 17 

crisps and fries (p < 0.01). There were no significant differences between women and men in 18 

the frequency of consumption of pizza, casseroles, lasagne and burgers (p = 0.20), beef, steaks 19 

and roasts (p = 0.19), fatty meats, pâté, black pudding, mince, bacon (p = 0.12), margarine or 20 

extra butter (p = 0.36). In contrast, the groups for which age was a dividing criterion 21 

(generations Z, Y, X and BB) did not differ significantly in the frequency of consumption of 22 

pizza, casseroles, lasagne and burgers (p = 0.64), sausages, frankfurters and kabanos (p = 0.10), 23 

fatty cold meats, pâté, black pudding, mince, bacon (p = 0.18) and eggs (p = 0.13). 24 
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It is satisfactory that the level of total fat intake in the study group of respondents is at  1 

an acceptably low level. A study conducted among students (in Poland) (Głodek et al., 2012), 2 

similarly to our own study, showed that the most commonly consumed product as a source of 3 

fats in women's diets was butter or margarine. According to nutrition standards for the Polish 4 

population (2020), dietary fat should provide no more than 35% of energy (Jarosz et al., 2020). 5 

According to the Central Statistical Office (CSO), Poland, compared to other members of the 6 

European Union, is characterised by a relatively high intake of animal fats, especially butter, 7 

while the intake of vegetable fats is lower than in many EU countries (Rosiak, 2016).  8 

The impact of saturated fatty acid and dietary fibre intake on the risk of cardiovascular disease 9 

in people with type 1 diabetes has been compared (Schoenaker et al., 2012). 10 

It was observed that a 5 g/day increase in dietary fibre intake resulted in a decrease in 11 

morbidity and mortality among the study respondents. It is important to remember that  12 

non-communicable diseases are the leading cause of death worldwide, and among these, 13 

cardiovascular diseases account for the largest number (Bennett et al., 2018; WHO, 2022). 14 

Cardiovascular diseases are multifactorial. Modifiable factors include smoking, alcohol 15 

consumption, physical inactivity, and poor dietary habits, including high salt and saturated fat 16 

intake and deficient vegetable and fruit intake (Riccardi et al., 2022; Vesnina et al., 2022).  17 

Non-modifiable factors include age, gender and ethnicity (Johansson et al., 2021). Among the 18 

modifiable factors, it is the reduction of fat intake, especially saturated fatty acids, that is the 19 

main issue that can and should be worked on. 20 

4. Conclusions and future perspectives 21 

The survey found that both women and men considered themselves to be engaged in work 22 

and study. Women and men tended to agree with the statement that they were pleasure-oriented 23 

people. Men did not explicitly respond to the statement that they were or were not health-24 

conscious people, while women said they tended to consider themselves health-conscious 25 

people. Both women and men declared ambivalent eating behaviour regarding the importance 26 

of the naturalness of the food they consume (low processing). Women and men valued the 27 

convenience and speed of food preparation and tended to pay attention to the health benefits of 28 

the food they consumed. Both women and men stated that they valued tradition. It is satisfactory 29 

that the level of fat consumption among the surveyed group of respondents was at an acceptably 30 

low level. On the other hand, inadequate and very low intake of dietary fibre remains a concern. 31 

Generally, the women considered themselves to be health-conscious, while they consumed 32 

dietary fibre at a very low or insufficient level, which may indicate their overly high subjective 33 

self-esteem. 34 
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The present results are limited due to the small study sample and its scope. However,  1 

the analysis of respondents' consumption of selected food groups showed that gender and age 2 

influenced lifestyle and the type of selected consumed food products by adults, and therefore 3 

the attainment of individual nutrient requirements, and the risk of chronic non-communicable 4 

diseases. 5 

According to the authors, research on the dietary choices made by Polish adults should be 6 

continued. If adults (in Poland) do not pay attention to the impact of the products they consume 7 

on their health, do not have a balanced diet, and consume products rich in simple carbohydrates 8 

and saturated fatty acids, the risk of their quality of life falling as a result of contracting 9 

metabolic diseases will increase significantly. In light of the challenges of the SDGs, 10 

conducting research that monitors the dietary behaviour of various population groups is useful 11 

and legitimate to ascertain whether it is necessary to take preventive measures related to 12 

ensuring health and taking greater care of the mental and physical condition of current and 13 

future generations. The conducted research is part of health risk management and health 14 

promotion in the Polish population. 15 
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context of process management systems. 

Design/methodology/approach: The objectives of the article were achieved through 
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1. Introduction 

When implementing a process-oriented approach in an organization, it is essential to 

consider process improvement, which is one of its key elements. In the ever-changing 

conditions of organizational functioning, process improvement becomes a challenge for all its 

components. The need for improvement is driven by the pressure for continuous quality 
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enhancement and constant cost competition. Process improvement is discussed in various 

management methods and concepts, such as quality management, knowledge management, 

broad logistics, and the philosophy of Kaizen (Trenkner, 2016). Process improvement can be 

divided into three fundamental stages: signaling the need, focusing on improving actions,  

and self-improvement study. Process improvement is oriented towards continuous, systematic 

enhancement within the organization's activities and the achievement of key strategic goals 

(Brajer-Marczak, 2019). To implement improvement, all employees in the organization should 

be involved, starting from top management, through lower-level managers, and ending with 

executive staff. In the organization's activities, attempting process improvement carries various 

consequences. In its basic assumptions, it is expected to contribute to increasing efficiency and 

improving the overall effectiveness of the organization (Raczyńska, 2022). However, literature 

presents numerous organizations that have experienced both anticipated positive and 

unanticipated negative effects of process improvement. The consequences of process 

improvement are considered in various aspects and on different levels, influencing the 

emergence of numerous organizational and economic effects (Gaitanides, 2012; Brajer-

Marczak, 2009). 

Improving processes has a direct impact on organizations setting increasingly higher and 

more ambitious goals. The establishment of goals in the management system is the 

responsibility of the organization's owners and should also result from continuously conducted 

process analyses. Process analysis is primarily about (Kowalczyk, 2009): 

 assessment of adaptability to changes in the process environment,  

 evaluation of the fulfillment of responsibilities and authorities,  

 assessment of the efficiency and effectiveness in achieving the established goals for the 

process,  

 evaluation of the effectiveness of information flow within the process,  

 assessment of meeting the expectations and requirements of internal and external 

customers of the process,  

 evaluation of flows and execution time,  

 assessment of the efficiency of resource utilization,  

 evaluation of the costs of the process, including quality costs. 

The concept of continuous process improvement suggests that the majority of organization 

members should constantly seek opportunities to enhance key processes at every step.  

Every day, they should devise and implement solutions that increase the quality of products, 

operations, and productivity. As a result, process improvement aims to reduce operational costs, 

enhance productivity and quality, and contribute to overall organizational efficiency 

(Grajewski, 2007; Davenport, 1993). 

In the long run, an organization's decision to abandon operations related to process 

improvement and operate based on previously established models and patterns may contribute 

to the emergence of hazardous dysfunctions in the entire management system (Cyfert, 2007). 
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2. Process improvement in organizations 

In the literature, two main criteria for process improvement in organizations are 

distinguished (Cyfert, 2006; Nems, Knop, 2023):  

 Criterion of the continuity of process improvement, which allows distinguishing two 

methods: 

1. Radical Process Improvement. It involves a thorough renewal of business processes 

at specific intervals. This can be achieved through redesigning existing processes, 

creating entirely new ones, or implementing process outsourcing. 

2. Continuous process improvement, or evolutionary improvement. It involves 

continuous and systematic enhancement of existing processes within the 

organization. 

 Criterion of levels of process improvement, which should be divided into two 

subcriteria: 

1. Criterion of linking organizational development strategy with process improvement. 

2. Criterion of the comprehensiveness of the scope of improvement. 

Both methods distinguished by the criterion of continuous process improvement continually 

complement each other. Through the radical approach to improvement, changes achieved in 

processes are stabilized through continuous evolutionary improvement. The main criterion that 

allows choosing the method of applying improvement in an organization is the statement:  

if improving the implemented process does not yield the intended effect in the form of expected 

values of the given process, a radical approach should be applied. The most commonly used 

radical method is reengineering. This method is recommended to be applied in situations where 

strategic changes occur in the organization or significant changes take place in its environment. 

It is characterized by the abruptness of changes. Reengineering leads to the quick support and 

identification of change concepts and also offers many innovative solutions (Antony, Gupta, 

2019; Nowosielski, 2008). 

As the main characteristics of reengineering, the following should be mentioned 

(Grudziewski, 2004): 

 modern information technologies,  

 preserving the natural order of work,  

 emphasis on results rather than tasks as the basis for compensation,  

 elimination of the industrial model of work,  

 minimizing external contacts,  

 directors becoming leaders,  

 changes in the roles of individuals within the organization,  

 pursuit of simplifying organization's processes,  

 minimizing non-value-added activities from the customer's perspective,  
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 changing the role of managers,  

 changing the nature of task preparation,  

 consolidation of multiple job positions,  

 application of outsourcing,  

 flattening the organizational structure,  

 providing autonomy to individual units through information technology that combines 

the benefits of centralization and decentralization,  

 decentralization of authority,  

 changing the nature of work,  

 introducing multidimensionality of processes,  

 changing promotion criteria,  

 functional departments giving way to process-oriented departments. 

On the other hand, among the methods of evolutionary process improvement,  

the philosophy of Kaizen is the most well-known and widely applied. The philosophy 

symbolizes systematic and continuous improvement of the process flow (Bakotić, Krnić, 2017). 
It is focused on solving current problems and identifying the weakest links that lower the 

efficiency and effectiveness of implemented processes. It is also a tool for increasing 

productivity and the competitiveness of the organization by improving processes incrementally 

(Kisielnicki, 2008; Kalinowski, 2010). 

Continuous improvement and enhancement of processes within the philosophy involve 

(Skrzypek, 2000): 

 comprehensive exploitation,  

 customer orientation,  

 functioning without defects,  

 development of new products,  

 comprehensive quality control,  

 automation and robotics,  

 collaboration between managers and lower-level employees,  

 a system for submitting proposals,  

 deliveries at a precisely defined time,  

 discipline in the functioning of processes,  

 activity of small groups,  

 improvement of quality and productivity. 
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To effectively implement the philosophy of Kaizen in an organization, it is essential to 

systematically apply the following systems (Auczak, 2007): 
 Total Quality Management/Total Quality Control,  

 Just in Time - timely and quality deliveries, 

 Total Productive Maintenance - a methodology for the proper maintenance of machines, 

 Policy Deployment - a systematic process of planning and achieving long-term goals, 

 Suggestion System, 

 Work in Small Groups, 

 Quality, Cost, Delivery. 

The criterion of levels of process improvement allows for distinguishing two additional 

subcriteria. In the context of the criterion of linking organizational development strategy with 

process improvement, we can mention: operational process improvement and strategic process 

improvement. Operational process improvement is strongly associated with the significant 

valorization of the importance of a single organizational goal. Additionally, it may aim to 

unravel a specific dysfunction within the management system. On the other hand, strategic 

process improvement results in adapting processes to the organization's business model,  

which is based on a specific development strategy (Cyfert, 2006). 

The criterion of the comprehensiveness of the scope of improvement determines whether 

actions related to improvement should be limited to a single process or should be oriented 

towards all processes carried out in the organization. When deciding on the method and scope 

of improvement, it is crucial to assess the likelihood of negative changes occurring in the 

execution of other processes, which often lead to a deterioration in the efficiency of the 

organization. Process architecture improvement is usually implemented in the later stages of 

this process. It involves comprehensive actions aimed at improving the efficiency of all 

processes. On the other hand, activities related to individual improvement are focused on 

eliminating defects that arise in the initial phase of process improvement (Brajer-Marczak, 

2009). 

Improving processes is therefore a crucial element of process management. The placement 

of process improvement in the process management system is illustrated in Figure number 1. 

The improvement of processes is based, in particular, on a sequence of stages that can be 

named and presented, focusing on the measurement, analysis, and enhancement of the processes 

under examination. During improvement, which is a part of process management, a holistic 

approach is crucial. This means that to effectively enhance processes, the organization under 

examination should be considered at three levels: the entire organization, the executed 

processes, and the existing positions (Brache, Rummler, 2000). 
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Figure 1. The place of process improvement in the process management system. 

Source: own elaboration based on Nowosielski, 2014. 

3. Economic effects of process improvement 

An organization aiming to improve its processes must rely on information regarding the 

engagement of individual resources utilized in the process execution. In this manner,  

the organization gains knowledge about the costs incurred during the implementation cycle of 

individual processes and the consumption of utilized resources. To enable the identification of 

the costs of executed activities, process costing must be applied. The use of this method 

provides employees with the ability to control processes within the organization. Additionally, 

the method employed during process improvement creates an informational foundation for the 

reduction and rationalization of process costs. The consequence of the utilized method is the 

deepening of analytical research into the profitability assessment of the provided service or 
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manufactured product. Research into the course of processes is also intensified, focusing on full 

optimization. Managers in the organization, thanks to the ongoing process improvement,  

are compelled to analyze and determine the point where value is created. In the course of 

improvement, process controlling and budgeting of activity costs are often introduced in the 

organization (Brajer-Marczak, 2009; Witt, Witt, 2010; GBodziński, Marciniak, 2016). 

Controlling in an organization is a management system that supports the control of the 

course of economic processes carried out within it. It also aids in coordinating various areas of 

activity from the organization's perspective as a whole to achieve previously set goals (Koontz, 

Weihrich, 2009). 

Selected division criteria and types of controlling are presented in figure number 2. 

 

Figure 2. Selected division criteria and types of controlling. 

Source: own elaboration based on Nesterak, 2015. 

In the field of scientific literature, various methods and tools used in the field of controlling 

are extensively discussed, which constitutes a significant contribution to understanding the 

complexity of this area and enables effective management of processes. Table 1 presents 

selected methods and tools of controlling. 
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Table 1.  
Selected methods and tools of controlling 

ID  Authors  Controlling methods and tools 

1. H.J. Vollmuth 

ABC analysis; Order volume analysis; Break-even analysis; Direct costing; 

Investment account methods; Quality circles; Discount analysis; Value analysis; 

XYZ analysis 

2. 
W. Radzikowski, 

J. Wierzbiński 

Deviation analysis; Regression analysis; Risk analysis; Just in time; Early warning 

systems; Management by objectives; Balanced scorecard; Mathematical 

programming 

3. S. Marciniak BEP analysis; Market analysis; Composite analysis 

4. S. Nahotko Systems theory; New management concepts 

Source: own elaboration based on Siekierski, 2010. 

Controlling is a complex management process consisting of several key stages. In the first 

stage, it is essential to establish clear standards that serve as a reference point for subsequent 

actions. Next, in the second stage, we measure the actual performance, and in the third stage, 

we compare it to the previously established standards. In case of discrepancies, the fourth stage 

involves taking corrective actions to optimize the processes (Preißler, 2020). The activities 

carried out during controlling in organizations are presented in Figure number 3. 

 

Figure 3. The activities carried out during controlling in organizations. 

Source: own elaboration. 

The most common effect of process improvement is the organization's focus on issues 

occurring "at the interface" of individual activities contributing to the process, as well as on 

issues between processes that cross the boundaries of functional departments. The most 

significant skills become the ability to eliminate, recognize, mitigate, or identify so-called 

bottlenecks. To initiate and implement changes in the organization, the use of controlling in the 

area of process improvement is recommended. It allows choosing between an evolutionary and 

a radical approach to implementing changes. Reference standards are established,  

and measurements of individual results are made and compared with assumptions. Periodic 

reports on the progress of implemented processes are also prepared (Jochem, Geers, 2010). 

Process improvement relies on evaluations determined by appropriately chosen metrics. 

This results in the development of a coherent internal process control system using reliable and 

relevant measures. The literature on the subject indicates that, in practice, this is not a simple 

task for organizations. In many cases, inappropriate assessment indicators are selected, 
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especially when measuring customer satisfaction and expectations. Managers often lack the 

skills to define process goals, leading to a mismatch of assessment metrics. The aggregated 

result of a company's performance, such as profit or market share, is the most commonly used 

metric among organizations. Organizations often neglect the use of partial indicators that would 

determine the effectiveness of the processes themselves (Szczepańska, 2008). 

4. Organizational effects of process improvement 

The results of process improvement in an organization are related to specific strategic goals. 

They depend on the applied techniques and improvement tools, fulfilled initial conditions,  

and the requirements of the adopted procedure. The first condition that an organization must 

meet is the complete identification of processes, particularly specifying suppliers and 

customers. The process of improvement, as well as process management, requires  

a comprehensive mapping of processes (Brajer-Marczak, 2009). 

Process mapping is used to streamline processes and is a tool that illustrates the entire course 

of processes within an organization. It allows for the identification of discontinuities, 

bottlenecks, and the analysis of process execution from the perspective of a specific goal. 

Relationships between suppliers and recipients within the organization are also established. 

Understanding these relationships explains the conditions of physical and informational flows 

and enables the proper organization of work (Sanders et al., 1999; Szymonik, 2011). 

The factors influencing process improvement include information from customers, internal 

reviews, and insights gained from organizational experience. Employees focus not on 

departments or functions, but on the services provided or products manufactured. This results 

in a holistic view of the organization. Managers acquire the ability to differentiate and classify 

processes within the organization. This allows assigning significance to processes based on 

diverse outcomes and their impact on organizational efficiency. It's crucial to develop the ability 

to focus on the most essential processes from a strategic perspective and the value delivered to 

the customer. Process improvement also requires changes in responsibilities, scope of duties, 

and the authority of individual employees. Empowerment is introduced, expanding 

responsibility and duties, engaging employees in decision-making about the organization. 

Process improvement is aimed at combining tasks to simplify processes. Previously separate 

tasks are consolidated and assigned to a single employee. This reduces coordination efforts and 

saves time in executing activities. This leads to the professionalization of employees,  

who are now accountable for the effectiveness of their work, not just seniority. Managers gain 

influence over employees with the same specialization, dispersed across subprocesses and 

processes throughout the entire enterprise. Over time, competence centers may emerge to 

enhance the skill levels of employees assigned to various processes in different parts of the 
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organization. The exchange of information often occurs through an IT network, and these 

centers take on a virtual character. Radical changes sometimes occur, leading to transformations 

in the organizational structure. These changes align with the needs for an effective and efficient 

flow of processes within the organization (Conger, Kanungo, 1988; Brajer-Marczak, 2021). 

The transformation of organizational structure can progress through three distinct stages, 

starting with considering process logic in a function-based organization, moving on to a matrix 

organization, and ultimately adopting a complete process-oriented structure. These stages aim 

to enhance the flow of process-related information and minimize the number of hierarchical 

levels. Introducing a process or matrix structure exposes the organization to internal challenges. 

A critical aspect is the coexistence of two managers, where one is responsible for the process 

department, and the other oversees the functional department. However, having equal 

competencies between the line manager and the process owner can lead to conflicts.  

Conflicts of goals may also arise during task execution in processes, particularly when resources 

used in processes are controlled by functional area managers rather than the process owner.  

To eliminate these weaknesses, it is essential to designate either the process line or the 

specialized line as dominant in the entire process. However, this may generate additional 

internal issues among subordinates who are accustomed to a stable and clear hierarchy.  

Often, these are deeply ingrained beliefs and habits that are challenging to modify (Brilman, 

2002; Kerzner, 2005). 

5. Conclusion 

Engaging in efforts to improve processes in organizational activities entails various 

consequences. In basic assumptions, it is expected to contribute to the increase in efficiency 

and improvement of the overall effectiveness of the organization. However, the literature 

presents many organizations that have achieved both anticipated positive and unforeseen 

negative effects of process improvement. The consequences of process improvement are 

considered in various dimensions and on different levels, impacting the emergence of numerous 

organizational and economic effects. 

In the longer perspective, an organization's decision to abandon operations related to 

process improvement and function based on previously established models and patterns can 

contribute to the emergence of dangerous dysfunctions in the entire management system. 

Process improvement is, therefore, a crucial element of process management.  

Process improvement is based particularly on a sequence of stages that can be named and 

presented, and that involve measuring, analyzing, and improving the studied processes.  

During improvement, which is part of process management, a holistic approach is crucial.  

This means that to effectively improve processes, the organization under examination should 
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be considered on three levels: the entire organization, the executed processes, and the existing 

positions. 

Managers of an organization, through the ongoing process improvement, are compelled to 

analyze and determine the point where added value is created. During improvement initiatives, 

organizations often introduce process controlling and budgeting of activity costs.  

The most common outcome of process improvement is the organization's focus on issues 

occurring at the intersection of individual activities that make up a process, as well as on 

problems between processes that transcend the boundaries of functional departments.  

The most significant skills become the ability to eliminate, recognize, eliminate,  

or find so-called bottlenecks. 

Process improvement is based on assessments determined by appropriately chosen metrics. 

This results in the development of a coherent internal system for controlling processes using 

reliable and relevant measures. Improvement also requires changes in responsibilities, duties, 

and privileges of individual executive employees. Empowerment is introduced, expanding 

responsibility and duties and involving employees in making decisions regarding the 

organization. Improvement is focused on combining tasks to simplify processes. Previously 

separate tasks are consolidated and assigned to a single employee, reducing coordination efforts 

and saving time in task execution. 

In the constantly changing conditions of organizational operation, process improvement 

becomes a challenge for all its elements. The key condition for efficient, effective,  

and successful execution of individual tasks is the collaboration of all individuals designated to 

carry out a specific process. Openness to the views of others and an undisturbed flow of 

information play a particularly important role. 
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Purpose: The aim of the article was to analyse the qualitative approach to product improvement 

by Small and Medium Enterprises (SMEs) from the Visegrad Group (V4) countries (Poland, 

Slovakia, Czech Republic, and Hungary). 

Design/methodology/approach: The analysed results included a research sample of  

379 companies in the electromechanical industry (machinery processing industry). The sample 

was obtained between March and September 2023 by means of a guided survey. Analyses of 

the results of quantitative research were carried out to verify the approaches of SMEs from  

V4 countries to pro-quality product, including comparative analyzes of the results obtained. 

Analyses were performed using the ANOVA test (repeated measure designs). The Mann 

Whitney U test was used to identify statistically significant differences in entrepreneurs' 

responses. The significance level adopted was α = 0.05. 

Findings: It has been shown that SMEs from V4 countries have different approaches to 

improving product quality. Additionally, it was shown that both in the case of pro-quality 

activities of SMEs from the V4 countries, the lowest consistency of assessments occurs in the 

following countries: Poland and Slovakia, Poland and Hungary, Slovakia and Hungary. 

Practical implications: Research results may contribute to more effective and coherent 

development activities of SMEs in the V4 countries as part of their sustainable development. 

Social implications: Based on the research conducted, it is possible to provide SMEs in  

V4 countries with a more adequate approach to undertake consistent and effective quality 

activities as part of the improvement of the product. 

Originality/value: Determining the current pro-quality approach to product improvement in 

SMEs in the V4 countries. The novelty is also the identification of the importance (level of 

importance) of these approaches in each V4 country, as well as the determination of the 

similarities and differences between these approaches in SMEs from countries in the Visegrad 

Group. 
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1. Introduction 

Small and medium-sized enterprises (SMEs) are treated as the most important in the 

development of the economy, e.g., they create jobs, stimulate competition, and the creation of 

innovations and ventures (Klju�nikov et al., 2023; Song et al., 2023). SMEs are important in 

both developed and developing countries (Nguyen, Ho, 2021; Siwiec, Pacana, 2021c) such as 

the countries of the Visegrad Group (V4) (Domarackcá et al., 2018; Gavurova et al., 2022; 

Hudakova et al., 2021). One of the key factors generating their market position is the quality of 

the products (Pacana, Siwiec, 2022a; Siwiec, Pacana, 2022), that is, customer satisfaction with 

their use (Kiran, 2017; Siwiec, Pacana, 2021a). Therefore, to meet customer expectations and 

global competition, SMEs focus on, for example, the efficiency of their processes, optimising 

resource use, or achieving efficiency in cost consumption (Bednárová, Liberko, 2008; Pacana, 

Siwiec, 2021; Xu et al., 2023).  

Improving product quality in SMEs involves the use of various instruments, as well as 

examining practices, approaches, and other aspects of SMEs' activities (Pacana, Siwiec, 2022b; 

Siwiec, Pacana, 2021d). The basic activity is to acquire customer expectations and then take 

actions to meet customer satisfaction (Ostasz et al., 2022; Siwiec, Pacana, 2021c, 2021a).  

Other activities include, for example, the modernisation of enterprises within the framework of 

Industry 4.0, as proposed by, for example, the authors of the studies (Gajdzik et al., 2023; 

Ingaldi, Ulewicz, 2019; Ivascu, 2020; Shqair, Altarazi, 2022). However, in the study (Biea  

et al., 2023), it was proposed to analyse recruitment procedures in the changing business 

environment after the COVID-19 pandemic. The analyses were carried out in SMEs among 

managers of these enterprises, where they analysed, for example, digital technologies, human 

resources, and other technological improvements. In turn, the authors of the article (Gomathi 

Prabha, Yuvaraja, 2023) implemented Lean Six Sigma and the Internet of Things (IoT) to 

streamline SMEs processes, thus improving the quality of products and shorten the 

implementation time of these processes. Another example is the study (Chaithanapat et al., 

2022), which examined the connections between customer knowledge, leadership, quality,  

and innovation in SMEs. The results indicated, for example, that the mediating roles of 

customer knowledge management and knowledge-orientated leadership in these relationships 

are important (Nagy, Veresné Somosi, 2022).  
Based on a review of the literature on the subject, it was shown that small businesses 

undertake pro-quality activities as part of the improvement of the product. However,  

no research has been found that would analyse quality-based approaches when improving 
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products in small businesses in the countries of the Visegrad Group (V4). This was considered 

a research gap, which was attempted to fill in the ongoing research. The purpose of the article 

was to analyse the qualitative approach to product improvement by SMEs from countries of the 

Visegrad Group. 

The research involved qualitative-environmental approaches to the improvement of 

products and was carried out as part of an international project „Qualitative-environmental 

aspects of products improvement” (IVF 22230264). 

2. Method of research 

The research was carried out as part of a survey among entrepreneurs of small and medium-

sized enterprises (SMEs) belonging to the electromechanical industry (machinery processing 

industry). These were SMEs from the countries of the Visegrad Group (Poland, Czech 

Republic, Slovakia and Hungary). The article analyses the results of surveys collected in the 

period from March to November 2023.  

The survey results included 379 SMEs from the countries of the Visegrad Group, i.e. Czech 

Republic (39), Poland (156), Hungary (94), Slovakia (90). Most of the surveyed SMEs from 

the V4 countries were located in city from 150000 to 500000 residents (117), and city from 

20000 to 150000 residents (99). Most of them were international companies (175).  

The survey was conducted in paper and electronic form using MS FORMS. The developed 

survey is presented in the literature on the subject, i.e. (QuEn - Research Questionnaire For 

Enterprise, 2023). The survey questions were developed according to preliminary research,  

e.g.: (Hajduk-Stelmachowicz et al., 2022; Siwiec et al., 2022, 2023) and based on a review of 

the literature on the subject, e.g. (Benito-Hernández et al., 2023; BryBa, 2020; Hudakova et al., 
2021; Saqib et al., 2023; Wysocki, 2018). 

Pro-quality approach of SMEs in the V4 countries to improving product quality were 

analysed. As part of the research, the following hypotheses were verified: 

H1: Do SME entrepreneurs from the V4 countries have a similar approach to pro-quality 

product improvement? 

Question: What is your opinion about every statement refers to pro-quality improving of 

products? Mark one answer for each statement in scale: 1 – I totally don't agree, 

2 – less than once every three years, 3 – once every two to three years,  

4 – I mostly agree, 5 – I totally agree.  

Statements: 

1. All customers in the supply chain attach great importance to the quality of products. 

2. Customers will pay more if they get high quality product. 

3. A high-quality product is the product that meets the current requirements of customers. 
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4. Currently, high-quality products have also a high level of environmental friendliness. 

5. Wealthy customers usually choose high-quality products. 

6. Choosing a high-quality product can improve a customer's self-esteem. 

7. Customers pay attention to the high-quality of packaging of product. 

8. High-quality products are sufficiently promoted. 

9. We as a company strive to continuously improve products' quality. 

10. The higher price of high-quality products significantly discourages customers from 

buying them. 

11. Customers are more likely to buy a high-quality product if it has been previously 

recommended/tested. 

12. Customers have a lot of knowledge about the attributes of products that affect their high 

quality. 

13. Higher quality products have a higher price. 

14. Customers will pay more for products from enterprises that are active in improving the 

quality of products. 

Analyses were performed using the ANOVA test (repeated measure designs).  

The appearance of statistically significant differences in responses regarding product 

improvement approaches in SMEs from the V4 countries was also analysed. The Mann Whitney 

U test was used for this purpose. All analyses were performed at the significance level of  

α = 0.05. Using STATISTICA 13.3. 

3. Results 

As part of the ongoing research, statements regarding pro-quality activities were initially 

analysed. An ANOVA test (repeated measurement designs) was used for this purpose. Analyses 

were performed at the significance level of α = 0.05. This is shown in Figure 1. 

To standardise the analysis, the mean values obtained from the responses were grouped into 

two groups, i.e. statements with high scores for mean values <2.84;3.51), and statements with 

low scores for mean values <3.51;4.19>. In line with this assumption, in all V4 countries,  

SME entrepreneurs highly rated the statement, that is, (9) we as a company strive to 

continuously improve the quality of the products. However, SME entrepreneurs from Poland, 

Slovakia, and the Czech Republic jointly rated it highly (11) customers are more likely to buy 

a high-quality product if it has been previously recommended/tested. It was observed that  

SME entrepreneurs from Poland and Hungary rated most of the statements highly,  

e.g.: 1, 3, 6, 7, 12, 13, 14, according to the method of research. However, most statements were 

given low ratings by SME entrepreneurs from Slovakia and the Czech Republic,  

i.e.: 1, 2, 4, 5, 6, 7, 8, 10, 12, 13, 14, according to method of research. 
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Figure 1. Average values of assessments of SME entrepreneurs by V4 country for pro-quality activities. 

  



454 D. Siwiec, A. Pacana. Z. Simková, G. MetszRsy, L. Bednárová 

Then, it was checked whether there were statistically significant differences in the responses 

of SME entrepreneurs from individual V4 countries. Responses to statements regarding  

pro-quality activities were analysed. On their basis, the Mann Whitney U test was carried out. 

The analyses were carried out at the significance level of α = 0.05. The results of the analysis 

are presented in Table 1.  

Table 1 

Results of the Mann-Whitney U test for pro-qualtiy activities of SMEs from the V4 countries 

Number of 

actions 

Poland-

Slovakia 

Poland - 

Hungary 

Poland - 

Czech 

Republic 

Slovakia - 

Hungary 

Slovakia - 

Czech 

Republic 

Hungary - 

Czech 

Republic 

1 0.000 0.275 0.079 0.000 0.155 0.016 

2 0.006 0.003 0.112 0.620 0.320 0.399 

3 0.000 0.000 0.002 0.017 0.139 0.842 

4 0.005 0.593 0.789 0.005 0.031 0.972 

5 0.104 0.152 0.569 0.009 0.519 0.098 

6 0.008 0.500 0.085 0.035 0.786 0.189 

7 0.011 0.005 0.012 0.573 0.636 0.429 

8 0.960 0.020 0.571 0.107 0.665 0.384 

9 0.031 0.826 0.181 0.083 0.748 0.308 

10 0.797 0.000 0.923 0.000 0.765 0.000 

11 0.011 0.000 0.004 0.104 0.487 0.419 

12 0.000 0.110 0.764 0.000 0.008 0.126 

13 0.001 0.450 0.001 0.000 0.555 0.000 

14 0.038 0.561 0.100 0.045 0.833 0.052 

where: 1-14 statements as in method research for pro-quality activities. 

The research shows that the relatively largest statistically significant differences in the 

answers given regarding pro-quality activities occur in Poland and Slovakia, but also in 

Slovakia and Hungary. SME entrepreneurs from Poland and Slovakia have different views on 

the following issues: (1) all customers in the supply chain attach great importance to the quality 

of products (p < α, p = 0.000), (2) customers will pay more if they get high quality product  

(p < α, p = 0.006), (3) a high-quality product is the product that meets the current requirements 

of customers (p < α, p = 0.000), and 4, 6, 7, 9, 11, 12, 13, 14, according to method of research. 

However, entrepreneurs from Slovakia and Hungary evaluated the claims significantly 

differently, that is, 1, 3, 4, 5, 6, 10, 12, 13, 14, according to method of research. Less statistically 

significant differences were observed in the responses of SME entrepreneurs from Poland and 

Hungary. These differences concerned the following statements: 2, 3, 7, 8, 10, 11, according to 

the research method. The least statistically significant differences were observed in SMEs from 

Poland and the Czech Republic, respectively, that is, 3, 7, 11, 13, Hungary and the Czech 

Republic, that is, 1, 10, 13, and Slovakia and the Czech Republic, that is, 4, 12, according to 

method of research. Therefore, after verifying hypothesis (H1), it was shown that V4 SME 

entrepreneurs have a relatively similar approach to improving quality products.  
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4. Discussion and conclusions  

Companies are trying to meet the challenges of climate change and strive to achieve the 

expected quality of their products. Intensified efforts in this area are undertaken mainly by 

SMEs. They strive to consistently implement activities that will support their effective 

development. However, this remains a challenge for SMEs in the V4 countries. This results,  

for example, from the dynamics of changes and the turbulent environment (e.g., as a result of 

the COVID-19 pandemic), still make it difficult to make accurate development decisions.  

Therefore, research was carried out in the area of the qualitative approach of SMEs from 

countries in the Visegrad Group to product improvement (Civelek et al., 2021; Domarackcá  
et al., 2018; Siwiec, Gawlik et al., 2023). For this purpose, a survey was used; the results 

presented included a sample of 379 enterprises from the electromechanical industry (machine 

processing industry). The sample was obtained in the period from March to September 2023. 

The analyses of the research results were carried out by examining the approach of SMEs from 

V4 countries to the improvement of quality and environmental products, including comparative 

analyses of the results obtained. An ANOVA test (repeated measurement designs) was used for 

this purpose. However, to identify statistically significant differences in the responses of 

entrepreneurs, the Mann Whitney U test was used. Analyses were performed at the significance 

level of α = 0.05.  

Based on the qualitative approach of SMEs from the V4 countries, it was shown that: 

 the greatest consistency in the assessments of SME entrepreneurs occurs in the countries 

of Slovakia and the Czech Republic, Hungary and the Czech Republic, and Poland and 

the Czech Republic, 

 the lowest consistency of assessments of SME entrepreneurs occurs in the countries: 

Poland and Slovakia, Poland and Hungary, Slovakia and Hungary, 

 SMEs analysed SMEs from the V4 countries strongly agree with the statement that we 

as a company strive to continuously improve product quality, 

 Poland, Slovakia and the Czech Republic collectively agree most with the statements, 

e.g.: customers are more likely to buy a high-quality product if it has been previously 

recommended/tested, or a high-quality product is the product that meets the current 

requirements of customers, 

 Slovakia, the Czech Republic and Hungary collectively least agree with the statement 

that customers pay attention to the high-quality of packaging of product, 

 Poland least agrees with the statement that the higher price of high-quality products 

significantly discourages customers from buying them. 

It is concluded that the approach to improving product quality in SMEs in the V4 countries 

is different in most aspects. 
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The originality of the research is the determination of the current pro-quality approach to 

product improvement in SMEs in the V4 countries. What is also new is the identification of the 

importance of these approaches in improving products in SMEs from countries of the Visegrad 

Group. 

Future research will focus on comparing pro-quality and pro-environmental approaches to 

product improvement in SMEs from the Visegrad Group countries with enterprises in western 

Europe or other regions of the world. 
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Purpose: The purpose of the research was to perform an in-depth comparative analysis of pro-

quality and pro-environmental approaches to the products improvement in SMEs (belonging to 

the electrical machinery industry industry) from V4 countries.  

Design/methodology/approach: An in-depth comparative analysis of pro-quality and pro-

environmental approaches to product improvement was carried out in SMEs from V4 countries. 

Based on previous research (survey research conducted from March to September 2023 

including 379 SMEs from V4 countries), two benchmarks for these approaches were developed 

and further analysed. Statistical analyses were used, i.e. Box-and-whisker chart and Wilcoxon 

paired test in STATISTICA 13.3. on the level of significance p<0.05. 

Findings: It was shown that SME entrepreneurs from V4 countries have a relatively similar 

approach to the improvement of pro-quality and pro-environmental products. The pro-quality 

approach is more important than pro-environmental in case of product improvement. 

Practical implications: Research results can be the basis for defining more precise directions 

for the development of SMEs in V4 countries and increasing cooperation between consortium 

regions in the development of product production in line with the idea of sustainable 

development and current customer expectations. 

Social implications: The results can have a positive impact on public attitudes, mainly 

entrepreneurs from SMEs, but not only in making further efforts to improve the quality of 

products while reducing the negative impact on the environment. This behavior may contribute 

to increased customer satisfaction with purchased products, but also to the development of the 

economies of the V4 countries and to meeting the requirements of sustainable development. 

Originality/value: Originality of the research includes determining the current approach of 

SMEs in the electrical machinery industry in V4 countries to meeting customer expectations 

regarding product quality, while striving to achieve environmentally friendly products. 

Keywords: V4, Visegrad Group, product quality, environmental impact, sustainable 

development, SMEs, production engineering. 
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1. Introduction 

The countries of the Visegrad group (V4, i.e. Poland, Slovakia, Czech Republic,  

and Hungary) (Siwiec, Varga, Pacana, 2023). The V4 countries are in the centre of Europe and 

are policy group. In the V4 countries, many decisions both external and internal are made 

together by governments of these countries. These countries have a similar history and similar 

development of market (Lacko et al., 2021). In these countries, it is important to develop open 

economies, and simultaneously development of system transformation. It is favourable when 

investments offer a relative good localization and resources by the small cost. These activities 

are powered by small and medium-sized enterprises (SMEs) (Golovko, Valentini, 2011; 

Klju�nikov et al., 2023; Lu et al., 2022), which are the largest group of enterprises in the world. 

SMEs ensure many workplaces, and has important participation of market (Pacana, Siwiec, 

2022; Siwiec, Pacana, Pacana, 2023). However, SMEs’ activities translate into impact on 

natural environment, and this impact is significant given the large number of these enterprises 

(Masocha, 2018).  

As part of sustainable development, it is necessary to reduce the negative impact of SMEs 

on natural environment (Khan et al., 2021; Wolf, Chomkhamsri, 2015). However, actions that 

reduce negative impact should be combined with actions that achieve customers' requirements 

from products' quality (Ostasz et al., 2022; Pacana, Siwiec, Bednárová, et al., 2023).  
It is difficult during turbulent and dynamic changes of customers' expectations and market.  

In the last period, these difficulties were mainly caused by SARS-CoV-2 and the Russian-

Ukrainian war (Renzi et al., 2022). Mainly, it is problematic for countries still developing like 

V4 countries, which strive to reach the level of highly developed countries. Visegrad Group 

countries are still searching for optimal cooperation with all countries, mainly with neighboring 

ones. Their aim is to develop democracy in all part of Europe (Drews, 2016). Therefore,  

it is important to analyse current actions and also general approaches of V4 counties to 

sustainable development (Gajdzik, Wolniak, 2022; Gawlik, 2015). As mentioned, it has  

an important impact on the development in these countries of small businesses. Based on the 

literature review, for example (Belas et al., 2022; Falkowski, 2023; Golovko, Valentini, 2011; 

Hoogendoorn et al., 2015; Ivanová, Masárová, 2018; Lacko et al., 2021; Lopes de Sousa 
Jabbour et al., 2020; Lu et al., 2022), it was concluded that current approaches to qualitative 

and environmental aspects of product improvement in SMEs from V4 countries were not 

analysed in comparative way.  

Therefore, the purpose of the research was to perform an in-depth comparative analysis of 

pro-quality and pro-environmental approaches to improving products in SMEs (belonging to 

electrical machinery industry) form V4 countries.  
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Originality of the research includes determining the current approach of SMEs in the 

electrical machinery industry in V4 countries to meeting customer expectations regarding 

product quality, while striving to achieve environmentally friendly products.  

2. Method research 

The research was carried out as part of the survey research. The survey was distributed to 

small and medium-sized enterprises (SMEs) belonging to electromechanical industry (Pacana, 

Siwiec, Stolarik, et al., 2023). These SMEs were from countries of the Visegrad Group (V4), 

i.e.: Poland, Slovakia, Czech Republic and Hungary (Hudakova et al., 2021).  

The survey was realised in paper form, and also by electronic form (by using MS FORMS). 

The survey is presented in QuEn - Research Questionnaire For Enterprise. The survey questions 

were created as part of initial research, for example: Hajduk-Stelmachowicz et al., 2022; Siwiec 

et al., 2022; Siwiec et al., 2023. Also, the questions included in the survey resulted from 

literature review, i.e.: Benito-Hernández et al., 2023; BryBa, 2020; Hudakova et al., 2021; Saqib 
et al., 2023; Wysocki, 2018). 

The survey included 36 questions, of which a few as presented, for example, in the study 

(Siwiec, Pacana, Simková et al., 2023). From these questions, two main questions which refer 

to pro-quality and pro-environmental approaches to the improvement (Siwiec, Varga, Pacana, 

2023). These questions included 14 statements covering pro-quality and pro-environmental 

approaches, respectively. These questions were analysed separately in before articles.  

In this study, an in-depth comparative analysis of these two approaches which were based on 

the two questions of survey research. The following hypothesis was checked: 

H1: SMEs from V4 countries have a relatively similar approach to the improvement of pro-

quality and pro-environmental products. 

The comparative analysis of the pro-quality and pro-environmental approaches in terms of 

product improvement included: 

 Calculation of average ratings given to the analysed pro-quality and pro-environmental 

statements; 

 Calculation of indicators from the average of the ratings given to the analysed  

pro-quality and pro-environment statements; 

 Analysis of results. 

The analysis of results was supported by created indicators that were developed based on 

average assessments of each statement. Comparison analysis was also supported by the box-

and-whisker chart and Wilcoxon’s paired test. The box and whisker chart was created to show 

the difference between pro-quality and pro-environmental approaches. The Wilcoxon paired 

test was performed to check whether the differences between these assessments are significant 
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in a statistical way. The choice of these tests resulted from their suitability for the analysis of 

two independent variables. Statistical analyses were realized in STATISTICA 13.3. on the level 

of significance p < 0.05. 

Figure 1 presented the assumed method of analysing the pro-quality and pro-environmental 

approaches to improving products in SMEs form V4 countries. 

 

Figure 1. Method of analysis of pro-quality and pro-environmental approaches to products’ 
improvement in SMEs from V4 countries.  

Source: Own elaboration. 

The method of comparison analysis of these approaches was realized in fifth main stages. 

Stages 1 to 3 were carried out as part of previous activities that were carried out as part of  

an international project (IVF 22230264), during which the results presented in this study were 

obtained. Stages 4 and 5 (with steps 4.1, 4.2, and 4.3) refer to realized comparison analysis 

presented in the next chapter of the study.  
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3. Results 

The study presented part of research results that refers to pro-quality and pro-environmental 

approach to product improvements. The research involved qualitative-environmental 

approaches to the improvement of products and was carried out as part of an international 

project „Qualitative-environmental aspects of products improvement” (IVF 22230264).  
The results presented in the study refer to two main questions of the research and including 

detailed information about SMEs that participated in the research. The sample size was equal 

to 379 SMEs from V4 countries (41% Poland, 25% Hungary, 24% Slovakia, 10% Czech 

Republic). This sample size was obtained from March to November 2023. 

Firstly, analyzed status of implementing systems, i.e.: ISO 9001:2015, ISO 14001:2015, 

and EMAS. Figure 2 presented this results. 

  

(a) (b) 

Figure 2. Results of implemented: (a) ISO 9001:2015 system, (b) ISO 14001:2015 system or EMAS 

system. 

Source: Own elaboration. 

Based on the results of the survey datasheet, it was shown that 57% of SMEs from  

V4 countries implemented the ISO 9001:2015 system, 20% of entrepreneurs did not know about 

the implementation of this system, and 23% decelerated that had not implemented this system. 

Less than half of the SMEs in the V4 countries (39%) implemented the ISO 14001: 2015 system 

or the EMAS system. 23% of the entrepreneurs did not know if these systems were implemented 

and 38% of entrepreneurs decelerated that had not implemented the ISO 14001:2015 system or 

EMAS system. 

Then, it was analyzed the range of activity and company headquarters of SMEs from  

V4 countries. Figure 3 presented this results. 
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(a) (b) 

Figure 3. Results of: (a) range of activity, (b) company headquarters. 

Source: Own elaboration. 

46% of SMEs form V4 belong to international range, then 20% national, 18% local,  

and 16% regional. In case of company headquarters: 26% were city from 20 000 to 150 000 

residents, then 21% were city from 150 000 to 500 000 residents, and also city to 20 000 

residents. Other SMEs were located in rural area (14%), city from 150 000 to 500 000 residents 

(10%) and city above of 500 000 residents (8%). 

Then, the approaches of the V4 countries to pro-quality and environmental products were 

compared. The analysed questions are presented in Table 1. For these questions it was possible 

to mark one answer for each statement in scale: 1 – I totally don't agree, 2 – less than once every 

three years, 3 – once every two to three years, 4 – I mostly agree, 5 – I totally agree. 

Table 1. 

Survey questions for pro-quality and pro-environmental approaches of products improvement 

No. 
What is your opinion about every statement 

refers to pro-quality improving of products? 

What is your opinion about every statement 

refers to pro-environmental improving of 

products? 

1 
All customers in the supply chain attach great 

importance to the quality of products 

Customers attach great importance to the 

pro-environmental actions of analyzed enterprise 

2 
Customers will pay more if they get high quality 

product 

Customers will pay more if the product is 

pro-ecological 

3 
A high-quality product is the product that meets 

the current requirements of customers 

A pro-ecological product is the product that meets 

the current requirements of customers 

4 
Currently, high-quality products have also a high 

level of environmental friendliness 

Currently, pro-ecological products have also  

a high level of quality 

5 
Wealthy customers usually choose high-quality 

products 

Wealthy customers usually choose pro-ecological 

products 

6 
Choosing a high-quality product can improve 

a customer's self-esteem 

Choosing a pro-ecological product can improve 

a customer's self-esteem 

7 
Customers pay attention to the high-quality 

of packaging of product 

Customers pay attention to the pro-ecological 

packaging of product 

8 High-quality products are sufficiently promoted Pro-ecological products are sufficiently promoted 

9 
We as a company strive to continuously improve 

products' quality 

We as a company strives to produce 

pro-ecological products 

10 

The higher price of high-quality products 

significantly discourages customers from buying 

them 

The higher price of pro-ecological products 

significantly discourages customers from buying 

them 

11 

Customers are more likely to buy a high-quality 

product if it has been previously 

recommended/tested 

Customers are more likely to buy a pro-ecological 

product if it has been previously 

recommended/tested 
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Cont. table 1. 

12 
Customers have a lot of knowledge about the 

attributes of products that affect their high quality 

Customers have a lot of knowledge about  

the attributes of products that affect their  

pro-ecological features 

13 Higher quality products have a higher price Pro-ecological products have higher prices 

14 

Customers will pay more for products from 

enterprises that are active in improving 

the quality of products 

Customers will pay more for products from 

enterprises that take real pro-ecological actions 

 

These pro-quality and pro-environmental approaches were analysed in other studies. 

Therefore, in this article, only the average values of the ratings of SME entrepreneurs from  

V4 countries for the pro-quality and pro-environmental approaches. Table 2 presents these 

average values.  

Table 2. 

Average values from the ratings given by entrepreneurs for pro-quality and pro-environmental 
statements for product improvement 

No. of 

statement 

Poland Slovakia 
Czech 

Republic 
Hungary Poland Slovakia 

Czech 

Republic 
Hungary 

Pro-quality approach Pro-environmental approach 

1 3.86 3.06 3.44 4.05 3.06 2.72 3.05 3.20 

2 3.67 3.19 3.46 3.30 2.99 3.00 3.00 2.94 

3 4.19 3.19 3.54 3.64 3.14 2.86 3.21 2.82 

4 3.44 2.84 3.41 3.38 3.16 2.82 3.00 3.56 

5 3.44 3.12 3.33 3.41 3.27 2.91 3.18 3.64 

6 3.75 3.31 3.38 3.76 3.38 3.14 3.44 3.73 

7 3.69 3.21 3.10 3.33 3.17 2.98 3.28 3.44 

8 3.28 3.23 3.38 3.65 3.08 3.11 3.28 3.52 

9 4.01 3.63 3.72 3.98 3.38 3.00 3.72 3.44 

10 3.10 3.07 3.13 4.14 3.30 3.28 2.95 4.28 

11 4.06 3.64 3.51 3.39 3.58 3.27 3.69 3.52 

12 3.44 2.86 3.41 3.69 3.09 2.77 3.49 3.41 

13 4.03 3.48 3.38 4.19 3.89 3.50 3.54 4.29 

14 3.68 3.32 3.41 3.67 3.15 3.09 3.31 3.37 

 

Based on average values of pro-quality and pro-environmental approaches to products' 

improvement, two indicators were calculated, that is, the pro-quality indicator (the average of 

the average values of the ratings of SME entrepreneurs from the V4 countries for the pro-quality 

approach) and the pro-environmental indicator (the average of the average values of the ratings 

of SME entrepreneurs from the V4 countries for the pro-environmental approach).  

These indicators are presented in Table 3. 
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Table 3. 

Pro-qualtiy and pro-environmental indicators 

No. of statement Pro-quality indicator Pro-environmental indicator 

1 3.60 3.01 

2 3.41 2.98 

3 3.64 3.01 

4 3.27 3.14 

5 3.33 3.25 

6 3.55 3.42 

7 3.33 3.22 

8 3.39 3.25 

9 3.84 3.39 

10 3.36 3.45 

11 3.65 3.52 

12 3.35 3.19 

13 3.77 3.81 

14 3.52 3.23 

 

These indicators are compared by using Box-and-whisker (in STATISTICA 13.3),  

as shown in Figure 4. 

 Average 

 Mean ± Std error 
  Mean±Std Dev

Pro-quality approach
Pro-environmental approach

3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

 

Figure 4. Box-and-whisker chart including the average of the average values of entrepreneurs' 

assessments for pro-quality and pro-environmental product improvement.  

Source: Own elaboration. 

Based on box-and-whisker chart shown that pro-quality and pro-environmental approaches 

in general approach were assessed in different way. The highest ratings were obtained for the 

pro-quality approach, which demonstrates greater involvement of SMEs from V4 countries in 

these activities. 
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Then, the Wilcoxon paired test was used to check if the difference between these 

assessments is significant by statistic way. This test was carried out using STATISTICA 13.3 

software. Based on the results, it was shown that the pro-quality and pro-environmental 

approaches differ statistically significantly (p < 0.05). A detailed analysis of the differences 

between the indicators is presented in Figure 5. 

 

Figure 5. Comparison of approaches to pro-quality and pro-environmental product improvement by 

SMEs from the V4 countries.  

Source: Own elaboration. 

The approach to improving the quality of the product was observed to be much better in 

most aspects by the entrepreneurs of the V4 countries, for example: (1) all customers in the 

supply chain attach great importance to the quality of the products (3.60), or (2), customers will 

pay more if they get a high quality product (3.41).  

Compared to the evaluation of the pro-environmental aspects, only several the pro-quality 

aspects were rated worse, that is, (10) the higher price of high-quality products significantly 

discourages customers from buying them (3.36), and (13) higher quality products have a higher 

price (3.77).  

Both the pro-quality and pro-environmental aspects can be assumed to be on relatively 

similar level, that is, 4,5,6,7,8,10,11,13. However, as shown in previous analyses,  

all differences in pro-quality and pro-environmental indicators were statistically significant  

(p < 0.05). 

Therefore, it was concluded that the pro-quality aspects are in the vast majority of cases 

more important to SMEs in the V4 countries. Therefore, as part of hypothesis (H1), it was shown 

that SME entrepreneurs from V4 countries have a relatively similar approach to the 
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improvement of pro-quality and pro-environmental products. The pro-quality approach is more 

important than pro-environmental in case of product improvement. 

4. Discussion and conclusion 

Striking for sustainable development continues to be a challenge, mainly in developing 

countries, such as the countries of the Visegrad group. It is important to take appropriate action 

in the largest group of enterprises, which are small and medium enterprises (SMEs). Therefore, 

the purpose of the research was to perform an in-depth comparative analysis of pro-quality and 

pro-environmental approaches to improving products in SMEs (belonging to electrical 

machinery industry) form V4 countries. This analysis was carried out based on survey results 

obtained from March to September 2023 from 379 SMEs from V4 countries. The method of 

analysis refers to a thorough comparative analysis of pro-quality and pro-environmental 

approaches to improving products in SMEs from the V4 countries. This analysis was supported 

by statistical analysis, i.e. the box-and-whisker chart and Wilcoxon paired test which were 

performed at the level of significance p<0.05. After analysis, it was shown that: 

 pro-quality and pro-environmental approaches in general approach were assessed in 

different way; 

 the highest ratings were obtained for the pro-quality approach, which demonstrates 

greater involvement of SMEs from V4 countries in these activities; 

 pro-quality and pro-environmental approaches differ statistically significantly  

(p < 0.05); 

 compared to the evaluation of the pro-environmental aspects, only several the  

pro-quality aspects were rated worse, that is, the higher price of high-quality products 

significantly discourages customers from buying them, and higher quality products have 

a higher price. 

After analysis, it was concluded that SMEs from V4 countries have a relatively similar 

approach to the improvement of pro-quality and pro-environmental products, but the pro-

quality approach are more important than pro-environmental in case of products' improvement. 

Originality of the research includes determining the current approach of SMEs in the 

electrical machinery industry in V4 countries to meeting customer expectations regarding 

product quality, while striving to achieve environmentally friendly products.  

These results can be used by SMEs from V4 countries to make more precise decisions about 

product improvement and reduce the negative impact of these products on the natural 

environment. Furthermore, these results can be the basis for increasing cooperation between 

consortium regions in the development of product production according to the idea of 

sustainable development and the current customer expectations. These results can be good tips 
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for the development of the economies of the V4 countries and meeting the requirements of 

sustainable development. 
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Purpose: This study's primary goal is to present the theoretical concept of family enterprises. 

Specifically, the results of earlier studies and the issues facing this field of research now will 

be described. The article also examines the underlying impacts that family control has on 

business management in order to fill the research gap left by earlier studies on the performance 

differences between family and non-family enterprises. A thorough analysis of the literature 

revealed that family firms place equal value on non-financial performance as they do on 

financial performance.  

Design/methodology/approach: The study's survey focuses on critical analysis methods used 

in the literature. Critical theoretical analysis will also be accompanied by comparative, 

analytical and monographic methods implied to draw conclusions on further research directions 

in the family business sector. 

Findings: The current work makes a significant contribution by broadening the theoretical 

foundation for family business research. Therefore, a sound foundation for the explanation of 

distinctive strategic management components may be established using the behavior-oriented 

approach, stakeholder theory, target composition, and balanced scorecard approach.  

Research limitations/implications: Unconfirmed theories may be examined more closely, 

particularly in a modified setting. 

Practical implications: The findings of this theoretical study are not only important for 

business research but also for business practice. The study is primary addressed to the top 

management of family and non-family businesses. Moreover, potential investors, banks and 

consultants could benefit from the results of this study. 

Originality/value: This study aims to provide a better understanding of the relationship 

between the variables of family influence, goal setting and selection of key performance 
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be made to the ongoing discussion about the success of family businesses and its underlying 

factors. 
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1. Introduction  

One of the world's oldest and most enduring types of organisations is the family business. 

Their economic dominance extends to many economies, where they serve as a foundation for 

wealth and progress (Eddleston et al., 2020; Hennart et al., 2019). Family firms have become 

more cautious and long-term-oriented, especially during economic downturns (Calabrò, Frank, 

2021; Molly et al., 2019). It follows that recent years have seen a steady rise in interest in family 

enterprises from both the academic and practical domains (Neckebrouck et al., 2018; Neubaum, 

2018). The "infancy" of research on family firms, according to McAdam et al. (2020),  

is justified given the significant economic impact of this organisational structure.  

This is especially true for the way family ownership influences the way firms are designed and 

managed. One of the key issues in this area provides the explanations for this type of 

organization's success. The study's survey focuses on critical analysis methods used in the 

literature. Critical theoretical analysis will also be accompanied by comparative, analytical and 

monographic methods implied to draw conclusions on further research directions in the family 

business sector. 

2. Definition and Essence of Family Businesses 

This section will explain the concepts, requirements, and theories of the family business 

sector. Each part provides an analysis of the perspectives and characteristics of family 

businesses that were previously covered in the consequences. According to J. Chrisman et al. 

(2003), the majority of definitions are categorized by distinguishing between family and non-

family enterprises. In the editorial of the first issue of Family Business Review, Lansberg (1988, 

p. 1) asked, "What is a family business?". Thirty-one years later, there is still no satisfactory 

definition of family business in the literature. The fact that this field was seen as a playground 

for professionals serving as family therapists and financial consultants is one of the reasons  

no definition was created in those early days (Alderfer, 1988; Brockhaus, 1994).  

These practitioners were the primary editors of scientific articles back then. Their professional 

experiences have had a significant impact on the way family businesses are defined in the 

literature. A large number of publications in the 1990s countered this lack of enthusiasm in the 

early years. In their analysis, P. Sharma et al. (1996) discovered that 226 articles had 34 distinct 

definitions of family companies. To determine various definitions of family businesses, Steiger 

et al. (2015) examined 238 papers published between 2002 and 2011. As a result, no dominant 

definition is present. One explanation could be that this line of inquiry is very new and that 

more work and study have to be done on the ideas behind definitions. 
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Due to the distinct overlap of family, ownership, and management inside the business, 

family businesses have particular characteristics (Neubaum et al., 2019). According to Diaz-

Moriana et al. (2018), this singularity creates a situation in which the family functions not only 

as a social unit but also as an economic unit. The family business operates as both, which has 

several benefits. According to Blanco-Mazagatos et al. (2007), "family altruism" fosters 

cooperative behaviour that maximises financial resources for the family collective and lowers 

agency costs. Furthermore, the presence of family members monitors and controls expenses, 

which contributes to increased efficiency. Because family members have a higher level of trust 

than non-family members, this lowers costs (Schulze et al., 2003; Smith, 2008). These benefits 

are extremely beneficial, particularly in the long run and in terms of sustainability (Miller et al., 

2008; Wang, 2010). The absence of leverage generated by external stakeholders to produce 

favourable outcomes in the short term further catalyses favourable economic consequences 

(Zhang, Rowan, 2022). There are currently over twenty different definitions of family business, 

according to Wortman (1995, p. 3). It appears that each researcher comes up with a unique term 

for their work. Even after more than 26 years, the aforementioned assessment of the condition 

of research in the middle of the previous century remains true. "Ideally, all researchers should 

start with a common definition and distinguish particular types of family businesses through  

a hierarchical system of classification consistent with that definition", suggest Chrisman et al. 

(2005, p. 556). Thus far, very few researchers have given this call any thought (Daspit et al., 

2021).  

The definition and conceptualization of family companies by academics have a considerable 

impact on the findings of their research. Currently, there is no widely agreed definition for 

research, which makes it difficult for academics to conduct comparative and multidisciplinary 

studies (Comino-Jurado, 2018; Harms, 2014). The definition and conceptualization of family 

companies by academics have a considerable impact on the findings of their research. 

Currently, there is no widely agreed definition for research, which makes it difficult for 

academics to conduct comparative and multidisciplinary studies (Comino-Jurado, 2018; Harms, 

2014). 

A European expert panel used role models provided by the ministries of Spain and Finland 

in 2009 to develop the European definition using meta-analyses of over 90 definitions 

(European Commission, 2009b). According to this definition, ownership, management, 

strategic control, and active family member involvement in day-to-day business operations set 

family firms apart from non-family businesses. Because of its dichotomous nature,  

the European definition provides a clear-cut line that separates family firms from non-family 

enterprises. The European Commission (2009) characterised businesses of all sizes as follows 

(Karlsson, 2018): 

1. The natural person or people who founded the company, the natural person or people 

who have acquired the company's share capital, or the spouses, parents, children, or 

direct heirs of the children, have the majority of the decision-making powers. 
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2. Indirect or direct decision-making rights predominate. 

3. At least one member of the family or kin participates formally in the firm's governance. 

4. Listed firms are considered family businesses if the founder or purchaser of the 

company (share capital) or their ancestors own a quarter of the company as required by 

their share capital. 

The European Commission (2009b) defines a family business as a non-listed company in 

which a natural person or a family holds the majority of the decision-making power. Listed 

family firms are those in which a natural person or members of the business's family hold at 

least 25% of the decision-making authority, according to the same definition. It is required in 

both situations that a minimum of one family member participate in the management or control 

of the business. Even though this definitional approach has not been extensively explored in 

research, it has the benefit of being very operational and complete, which may increase the 

comparability of studies. 

3. Differences between Family and Non-Family Businesses 

Each company often assesses its performance concerning the state of the economy. 

Consequently, a fundamental distinction between these two organisational structures is that 

family firms gauge their success not just in monetary terms but also in terms of their social and 

human capital4that is, non-financial metrics (Fuetsch, 2022). Family business owners and 

executives have a strong bond with their companies, value their influence on them, look out for 

their devoted staff, and remain conscious of social concerns and acts of kindness in the local 

community. Consequently, compared to non-family enterprises, family business executives are 

more knowledgeable and engaged with their stakeholders (Kaslow, Friedland, 2021). 

Because most non-family enterprises have a short-term view, non-family business managers 

face greater pressure to achieve financial success than family business managers. Conversely, 

the desire of family business owners to pass down their company to the next generation 

motivates them to adopt long-term plans and minimise risks (Gomez-Mejia et al., 2010).  

The objectives, principles, and priorities of a family business have a significant impact on the 

decision-making process of family business leaders. Conversely, non-family enterprises place 

a greater emphasis on maximising earnings and pay less attention to social and emotional 

factors (Kaslow, Friedland, 2021). According to Stalk and Foley (2012), the average tenure of 

family business leaders is 20325 years, while that of non-family business leaders is only 6 years. 

The long-term investment horizons of family firms, which give the company stability and 

improve its long-term profitability, are closely correlated with the longer tenure of family 

business executives (Hernández-Linares et al., 2020). 
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Many researchers explore the empirical distinctions between family and non-family firms 

employing a combination of ownership and management techniques. As stated by Caputo et al. 

(2018), a business cannot be considered a family business unless the founding family is still 

involved. This criterion may be equivalent to ownership in the company or a position on the 

board of directors. According to this line of thinking, Zellweger et al. (2019) and Villalonga  

& Amit (2006) include the founder's or family's involvement on the board of directors. Unlike 

research done after the year 2000, the majority of the publications from the early 1990s looked 

at privately owned small enterprises where the owner also serves as the management.  

For instance, a definition that views the owner as the same individual as the top manager is used 

in the Daily & Dollinger (1992) study. Research on the effects of ownership structures bases its 

definition solely on the ownership of the company. Megaravalli & Sampagnaro's (2019) study 

defines family firms as those in which family ownership surpasses 50% and no other 

shareholder owns more than 10% of the company's shares. This is because ownership above 

50% ensures that family control is maintained. In contrast, Anderson & Reeb (2003) do not 

apply a particular threshold to prevent data distortion. It is crucial to remember that there are 

two types of shares, such as shares with and without voting rights, particularly for German 

companies. Therefore, ownership varies greatly depending on the type of share. As a result, 

several authors also distinguish between voting rights owned by a family business,  

as demonstrated by Sestu & Majocchi (2020) and Rau et al. (2018). 

Franzoi & Mietzner (2021) and Nowak et al. (2011) assert that family members' 

management activities have less of an influence on corporate actions when it comes to control 

than the usage of voting rights at the annual general meeting. A few writers began extending 

the term to include ownership, management, and control components (Calabrò et al., 2019).  

To account for the element of family control on three different levels, Maury (2006) constructs 

three variables. A family, an individual, or an unlisted company that owns more than 10% of 

the voting rights is considered to be at the first level. Firms that cannot be directly linked to  

a family are segregated away for the second level. It is assumed that at least one family member 

will participate in management for the third variable. 

4. The State of Research and the Performance Advantage of Family 

Businesses 

In order to explain variations in organisational performance between family businesses and 

non-family businesses, as well as within the category of family businesses, prior research has 

primarily depended on established theories of strategic management (Chrisman, 2019; Wall, 

2021).  
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Because of this, the three philosophical perspectives that characterise the majority of the 

research that has been conducted on organisational performance in the context of family 

businesses are agency theory, stewardship theory, and resource-based approach (Casprini et al., 

2020). The logic of strategic management implies that performance differences between family-

owned and non-family-owned enterprises must result from the variations in strategy, structure, 

and processes between the two types of organisations. As a result, the performance differences 

between family-owned and non-family enterprises are the subject of an extensive body of 

empirical research (Azila-Gbettor et al., 2018; 2021). 

The choice of definitional components is related to the restricted opportunities for data 

collection. If a theoretically strong and exceptionally well-thought-out definition cannot be 

operationalized, it is of limited use in empirical studies. Chua et al. (1999) introduce the term 

"operational definition" in this regard to differentiate it from a theoretical definition. 

In practice, the component approach is often applied, although its definition varies 

depending on the respective author. The European family business definition is particularly 

strong and operational because it is the outcome of a meta-analysis of definitions, despite its 

limited use in research to date (Karlsson, 2018). 

Anderson and Reeb (2003) carried out one of the most important studies on the financial 

and organisational performance of family firms between 1992 and 1999. They selected a sample 

of 403 companies from the S&P 500 stock market index for their analysis. Based on return on 

assets and Tobin's q, their analyses concentrate on how the variables "family share of equity" 

and "management of the business by family members" affect financial performance.  

Tobin's q is calculated by dividing a company's market value (stock market value plus 

liabilities) by its replacement value. According to Anderson & Reeb (2003), there is a non-

linear relationship between the family's ownership stake in the company's capital and its 

financial performance. As a result, the family business grows at first with the family's capital 

contribution before beginning to shrink further. The authors' principal-agent theory explains the 

findings. The authors use the principal-agent theory to explain this outcome.  

As a result of more effective control, agency disputes between owners and managers are 

reduced when ownership is concentrated in the hands of a family. Furthermore, family 

managers may pursue objectives that undervalue the business's overall advantage and harm its 

financial success as a result of having family-specific ambitions. Similarly, family ownership 

only benefits up to roughly one-third of the shares, according to Kowalewski et al. (2010).  

At that point, the family business's financial performance begins to deteriorate once more.  

Thus, up to 40% of family ownership is associated with improved firm success.  

Lee (2006) expands on Anderson & Reeb's (2003) research by extending the period from 

1999 to 2002. He discovered that family-run enterprises had greater rates of employee and sales 

growth in addition to being more lucrative. According to Alves & Gama (2020), family 

businesses perform financially better when they possess the F-PEC aspects of family 

commitment and a culture of family values. Furthermore, they conclude that better family 
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business performance may be associated with the company's alignment with its non-financial 

objectives. According to Leopizzi et al. (2021), family firms with a high ownership 

concentration perform financially better because they make better decisions. Anderson & Reeb 

(2003) and Neubaum et al. (2019) concluded that the positive financial performance of the 

business is related to the management structure. Accordingly, family businesses managed by  

a family CEO show a higher return on assets than non-family businesses. However, market 

performance measured as Tobin's Q only increased if the CEO was the founder or an external 

manager. They explain this result by the fact that a family CEO knows the business longer, 

understands it better, and, to that extent, acts as a steward of his business. Consequently,  

the authors emphasize the importance of the influence of the founding family in management 

but also provide a first insight into the importance of external managers for the performance of 

the business. Therefore, if members of the entrepreneurial family or external managers hold 

management positions, it has a significant positive impact on business performance.  

A large number of studies are examining this very issue. Often, the studies show  

a fundamentally positive influence of the managing founder or a family member in the 

management (Casillas et al., 2019; Lude, Prügl, 2018; Stanley et al., 2019). Villalonga & Amit 

(2006) are building their study on the findings of Anderson & Reeb (2003). They show that the 

ownership share of an entrepreneurial family has a positive effect on the market value of  

a business in combination with family management and the control value of the business.  

In contrast to previous studies, Villalonga & Amit (2006) explicitly point to the necessary 

influence of the family in the area of control and management. Barontini & Caprio (2006) and 

Caprio et al. (2020) examine businesses from European markets and support the view that 

founder-managed publicly traded companies are the most efficient family businesses.  

The significant positive impact of the founding family was also found in other studies (Farooque 

et al., 2020). Accordingly, founders seem to have a unique influence on the growth and 

performance of family businesses (Koji et al., 2020; McConaughy et al., 2001; Srivastava, 

Bhatia, 2022). In their studies, Craig & Dibrell (2006) and Koji et al. (2020) conclude that 

family businesses perform better than non-family businesses because non-family businesses 

tend to be more short-term-oriented and family businesses have a stronger focus on long-term 

goals. 

5. Conclusion 

There is an extensive amount of evidence that indicates that the entrepreneurial family's 

management influence can affect the company's financial performance. This article presented 

an overview of the main hypotheses and conclusions of various studies, as well as other factors 

influencing the success of family businesses. In summary, it can be stated that previous studies 
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on performance differences between family and non-family businesses are heterogeneous and 

partly contradictory, although the majority of studies find a performance advantage for family 

businesses. Until now, it could not be clarified how the impact of the family on the business 

affects business performance. Due to the complexity of the considered relationships between 

family influence, strategic management, and business success, the theoretical constructions of 

the hypotheses contribute to a deeper understanding of family businesses and they set directions 

for further empirical research. 
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1. Introduction  

Global consumer behavior in many countries is very similar and oriented to care for the 

natural environment, which has been badly damaged through many years of neglect. Nowadays, 

it is necessary to minimize the negative impact on the natural environment (Heinonen, 

Strandvik, 2021, p. 109). Particular attention is paid to the use of energy resources and reduction 

in global consumerism (Lissitsa, Kol, 2016, p. 310). Pro-environmental activities among 

representatives of different age groups are noticeable (Chaney et al., 2017, pp. 179-189).  

An increasingly common phenomenon is increased care for the natural environment among 

representatives of the younger generation (Pencarelli et al., 2020, p. 245). As opposed to such 

actions one may place the awareness and views of representatives of the older generation, who, 

in addition to ecological considerations, also notice economic considerations (Gharzai, Beeler, 

Jagsi, 2020, p. 680). The conducted research allowed for creating a forecast for future consumer 

behavior considering ecological and economic behavior. The own research was carried out in 

the city of Częstochowa, Poland, among the residents of the Municipal Housing Authority, 

named ZGM TBS LLC. The survey was conducted to examine the awareness and social 

responsibility in terms of ecological and economic activities of the surveyed city dwellers. 

Among representatives of Generations X, Y, Z, there is a noticeable need to implement modern 

pro-ecological solutions in the immediate vicinity. Based on the research material obtained, 

future social behavior in terms of ecology and consumption in accordance with social 

responsibility was predicted. 

2. Theoretical definition of the awareness of pro-ecological consumer 

behavior 

When examining social and economic behavior, there are noticeable differences between 

representatives of different groups of generations. When presenting consumer behavior,  

it is necessary to refer to their definition. The consumer is defined as a consuming unit acting 

on the demand side and creating this demand (Sarraf, 2019, p. 46). From the economic point of 

view, consumer behavior is associated with the consumption process consisting in meeting 

social and economic needs (Zalega, 2012, p. 1). Consumer behavior is influenced by various 

factors, both dependent and independent of them (Hultman, Yeboah-Banin, Boso, 2019,  

p. 1186; Cranfield, 2020, pp. 153-154). Contemporary consumer behavior is more difficult to 

predict and currently more complex due to dynamic changes taking place in the environment. 

Factors influencing consumer behavior include external and internal factors (Fig. 1). 
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Figure 1. Factors shaping consumer behawior. 

Source: Study based on Kieżel, 2010, pp. 104-107. 
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2001 are representatives of Generation Z (Fazlagić, 2010, p. 63). 
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Each generation is guided by a different way of perceiving the world, paying attention to 

other factors, which in turn affects their choices and behavior (Tevbić, Nanić, 2020, p. 81).  

The consumer is a very important element in the market. As a participant, they influence, among 

others, the labor market, indirectly affecting unemployment, the market of goods and services, 

where they purchase products that allow for satisfying their needs, and the financial market and, 

indirectly, the state budget. It is due to the right attitude of consumers that the economy can 

function properly, develop and lead to economic growth. Therefore, the information provided 

and received from consumers is such an important economic factor (Fig. 2). 

 

Figure 2. Place of the consumer in the market economy. 

Source: Study based on: Daszkowska, Senyszyn, p. 40; Smyczek, Sowa, 2005, p. 25. 
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Generations Y and Z show great commitment to shopping behavior, they are consumers 

who want to acquire as many modern gadgets as possible to mark their status and social prestige 

(Parment, 2013, p. 191; Kureshi, Thomas, 2020, p. 288). People who are representatives of 

Generation Y remember worse times, therefore they try to buy reasonably, but they often 

succumb to the temptation to buy. However, they are of a certain age and must manage their 

financial resources wisely. They care about energy resources and try to have a positive impact 

on the natural environment.  

The youngest generation called Z are people born since 2001. It is predicted that these will 

be people with a very low level of loyalty to the employer (Nolan, 2015, p. 70). These people 

are demanding and focused on their own benefits, not paying attention to others. Millennials 

like to be surrounded by nature and appreciate similar attitudes in their environment. Generation 

Z are also ecological consumers. For Generation Z, care for the natural environment is very 

important. This is a generation that is very conscious, limits their negative impact on the 

environment and willingly engages in pro-ecological initiatives (https://noizz.pl/eko-generacja-

z/xdjgl7t, 3.03.2023). Young people are not able to act on their own, their upbringing was done 

by planning time for them by their parents and rewarding them immediately after the task was 

completed (Ormerod, 2021, p. 114). Therefore, they continue such practices into adulthood.  

Representatives of all generations have a different approach to life and professional work. 

Lifestyle and generational changes create many challenges for companies and additionally 

increase the need to shift demand in consumption activities (Hopkins, 2017, p. 380). However, 

pro-ecological attitudes are noticeable in activities throughout society. 

3. Research review on the awareness of consumers of selected EU countries 

The subject matter of the awareness of consumer behavior in the era of the climate and 

energy crisis relates primarily to the responsible management of available resources and their 

rational use. Increased consumption and lack of care for the natural environment have led to 

irreversible climate and socio-economic changes. The scale of changes taking place in the 

natural environment and their complexity are nowadays a problem that has never occurred 

before. The Intergovernmental Panel on Climate Change (IPCC) has pointed out that human 

activity is responsible for climate change, rapid warming of the planet and related 

environmental changes on Earth (www.ipcc.ch/report/ar6/wg1/downloads/report/ 

IPCC_AR6_WGI_Full_Report.pdf). 

Many interesting studies have been carried out on this subject, and therefore it is worth 

quoting some of them. An interesting study is the research entitled <SpoCeczna 
odpowiedzialność konsumenta w dobie pandemii w Polsce i wybranych krajach UE. Implikacje 

dla biznesu (Social responsibility of the consumer in the era of the pandemic in Poland and 

https://noizz.pl/eko-generacja-z/xdjgl7t
https://noizz.pl/eko-generacja-z/xdjgl7t


494 K. Sukiennik, M. Dziadkiewicz 

selected countries of the European Union. Implications for business)=, which was carried out 
by ARC Rynek and Opinia dla SzkoCy GCównej Handlowej, Katedry Badań Zachowań 
Konsumentów in October 2020. An important piece of information from the study is the 

perception of excessive consumerism by 58% of the surveyed Poles. Reducing the need to 

purchase new products and responsible management of water, gas and energy consumption is 

conscious behavior of modern consumers (Bushell et al., 2017, p. 45). 

This study also includes information on the declarations of representatives of selected  

EU countries on the purchase of products from the production of their own country.  

Such an action also contributes to reducing the harmful impact on the environment, especially 

of transport (Pojani, Van Acker, Pojani, 2018, p. 218). Buying fewer imported products has  

a much better impact on the economy and the respondents' own financial resources (Fig. 3). 

 

Figure 3. Consumer responsibility regarding the purchase of own products. 

Source: Study on <SpoCeczna odpowiedzialność konsumenta w dobie pandemii w Polsce i wybranych 

krajach UE. Implikacje dla biznesu=, conducted by ARC Rynek and Opinia dla SzkoCy GCównej 
Handlowej, Katedry Badań Zachowań Konsumentów, October 2020. https://arc.com.pl/rosnie-

swiadomosc-polskich-konsumentow/. 

As shown in Figure 3, the most responsible consumers who care about their own production 

are Italians. Representatives of other countries are at a similar level, which proves that they pay 

attention to their own products but are not afraid to import the necessary goods.  

In the study (www.arc.com.pl/rosnie-swiadomosc-polskich-konsumentow/, 23.03.2023), 

the awareness of Poles in terms of recycling (Chaturvedi, Kulshreshtha, Tripathi, 2020, p. 413) 

of products harmful to the environment was also indicated. Every third Pole (35%) admits that 

they pay more attention to whether cosmetic products have been tested on animals than before 

(Figure 4). 
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Figure 4. The topic of Poles as far as it concerns. 

Source: Study on <SpoCeczna odpowiedzialność konsumenta w dobie pandemii w Polsce i wybranych 
krajach UE. Implikacje dla biznesu=, conducted by ARC Rynek and Opinia dla SzkoCy GCównej 
Handlowej, Katedry Badań Zachowań Konsumentów, October 2020. 

Another interesting approach to analyze is the sequential model, which defines the 

psychological and socio-demographic variables predicting the risk of climate change.  

The model is tested and refined using data from large national surveys conducted among the 

residents of the countries such as Australia and France (more: Bradley et al., 2020, p. 101410).  

The study conducted in 2000 by P. Crutzen and E. Stormer suggested that the whole world 

is changing due to irresponsible human activity affecting the climate and ecosystem (Crutzen, 

Stoermer, 2017). People born in 2020 are predicted to experience 6.8 times more heatwaves in 

their lifetime (Luten, Ryan, Wakefield, 2021). 

Conducting continuous analyzes and investigating this topic allows for constant monitoring 

of the situation in terms of awareness of consumer behavior in the world.  Changing consumer 

behavior is a long-term process and requiring high social and economic awareness (Shams  

et al., 2020, p. 9). Only the joint action of all people in the world will make it possible to stop 

some unfavorable environmental and economic changes. 
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4. Research methods 

Based on the review of the literature, the hypotheses were formulated, which were 

supported by quantitative research. The main objective of the article was to analyze the 

awareness of various groups of consumer generations in terms of sustainable natural 

environment. The basis for the accomplishment of the objective was the main hypothesis: 

ecological and economic awareness is related to the age difference. To justify the main 

hypothesis, two sub-hypotheses were developed. 

H1. There is a relationship between pro-ecological activities and age. 

H2. Representatives of Generation X show greater economic awareness and less 

consumerism.  

362 representatives of each characterized generational group took part in the study.  

The respondents were both women and men, working in the private and public sectors.  

For the purposes of the article, it was assumed that representatives of Generation X are people 

over 43 years of age, Generation Y are people between 23 and 42 years of age, while Generation 

Z are people under 22 years of age. The article presents only some of the respondents' answers, 

which significantly allow for determining their priorities and characteristics in the topic under 

consideration.  

The measurement tool was the compiled paper questionnaire, which included closed, single 

and multiple-choice questions. The survey was divided into a main part and a list containing 

the following information: gender, age, education, and basic sources of income. In the study, 

the intensity of the respondents' attitudes was measured on a five-point ordinal scale. A Likert 

scale was used, in which the answers were classified in numerical and verbal values following 

the principle that the assigned values should increase in accordance with the nature and 

direction of the defined feature. A five-point scale was used to measure the significance of the 

statements, and the values were described in words and numbers: 5 – definitely significant;  

4 – significant; 3 – insignificant; 2 – definitely insignificant; 1 – I have no opinion. 
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5. Analysis and conclusions from the research 

The results of own research presented in this study are based on a quantitative study 

conducted using a questionnaire and partly an interview in a group of 362 respondents from the 

Częstochowa. The surveyed population was dominated by people from Generation X who 

constituted 52% of the respondents. The remaining part is representatives of Generation Y – 

42%, and representatives of Generation Z, who accounted for 6% of the respondents  

(Figure 5). 

 

Figure 5. Structure of the sample broken down by the gender of the respondents. 

Source: Own study, N = 362. 

The largest groups of respondents were representatives of Generations X and Y,  

they constituted 97%, while 6% of the respondents were representatives of Generation Z. 

Nevertheless, the results of the research indicate the attitudes of all generation groups.  

 Among the survey questions regarding the elements of social responsibility in the activities 

of ZGM TBS, the respondents considered raising the ecological awareness of residents as the 

most important (Fig. 6). 

 

Figure 6. Structure of the sample broken down by belonging to a generational group. 

Source: Own study, N = 362. 
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The data presented above indicate that the respondents from all generational groups equally 

considered it important to raise the ecological awareness of residents. This is very good news, 

because this proves the willingness of residents to expand their knowledge and the importance 

of implementing appropriate actions by ZGM TBS for its residents. 

The following pro-ecological activities were specified in the study: 

 placing bird feeders, nesting boxes, insect houses in the space of the cooperative, 

 creating flower meadows, ponds, rain gardens, gardens with ecological education, green 

walls, green roofs, waste bin shelters, 

 planting new trees and shrubs, 

 creating leisure routes, 

 installing rainwater tanks, photovoltaic panels on roofs, heat pumps for buildings, anti-

smog ventilators, LED lighting, 

 creating white roofs. 

Among the above-mentioned activities, the division was made according to two criteria,  

the first being the construction of facilities affecting contact with nature, the second referring 

to ecological activities affecting savings. The breakdown is shown below. Among 

representatives of Generation X, the most important activities in the first criterion relating to 

contact with nature were as follows (Figure 7): 

 

Figure 7. Structure of responses given by representatives of Generation X in terms of pro-ecological 

activities. 

Source: Own study, N = 362. 
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Figure 8. Structure of responses given by representatives of Generation Y in terms of pro-ecological 

activities. 

Source: Own study, N = 362. 

For representatives of Generation Y, the most important is to create leisure routes – 36% 

that allow contact with nature. 

On the other hand, among representatives of Generation Z, the most important activities in 

the first criterion are (Figure 9): 

 

Figure 9. Structure of responses given by representatives of Generation Z in terms of pro-ecological 

activities. 

Source: Own study, N = 362. 
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Also, for Generation Z, leisure routes account for the largest percentage of responses.  

The research indicates that representatives of all generational groups are very aware of the need 

to adapt urban space to closer contact with the natural environment. Therefore, many changes 

should be made to care for the environment as much as possible and not to lead to its 

degradation.  

Obviously, not less important, the second criterion of activities relating to saving focuses 

on installing rainwater tanks, photovoltaic panels on roofs, heat pumps for buildings, anti-smog 

ventilators, LED lighting and creating white roofs. All groups of respondents consider these 

activities to be very important. Representatives of Generation X considered photovoltaic panels 

to be the most important, which will significantly allow for saving electricity. Representatives 

of the youngest generation decided that the installation of heat pumps will be the most 

important. According to the research, all respondents consciously approach saving available 

resources. When comparing the conducted surveys to the international studies indicated in the 

article, a significant relationship between the implementation of pro-ecological and economic 

activities and the awareness of consumer behavior can be seen. Nowadays, more and more 

attention is paid to the topic of sustainable use of available resources and minimizing the 

adverse socio-economic impact on the natural environment. All conducted studies clearly 

indicate the need to introduce changes in the ecological awareness of societies around the world. 

Global opportunities to influence the natural environment can help to slow down climate 

change. It is predicted that the increasing ecological and economic awareness may bring only 

positive effects in many areas of life.  

6. Conclusions 

Summing up the perception of the behavior of consumers representing different generations, 

one can notice the significant awareness in pro-ecological activities. The hypotheses put 

forward in the article have been proven by analyzing the obtained research results.  

The conclusions drawn from the analysis are: 

The financial possibilities of various social groups may indicate the image of consumerism 

in the era of commonly required pro-ecological behavior. Numerous examples of such behavior 

analyzed for the purposes of the article.  

Indicate that the development of urban space through the creation of ecosystems meets the 

approval of the community. The emergence of new ecological leisure places, taking into 

account small financial outlays, affects both consumerism and ecological and economic social 

behavior.  
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Following a few simple rules reducing excessive consumerism is also required today and 

serves the entire society. Pro-ecological solutions contributing to the improvement in residents' 

lives were indicated during the analyzes of the surveys.  

Summing up the information presented in the article, it can be said that initiatives for the 

benefit of implementation of pro-ecological and economic solutions have been subject to 

discussions for many years and this is a very useful action that significantly affects the change 

in consumer behavior. These activities should be used as often as possible to ensure the 

reduction in costs of economic and social life, while increasing environmental awareness.  

The implementation of such solutions is very important socially and ecologically due to the 

improvement in the quality of life, especially in urban areas.  
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Purpose: The subject of this article is training and its impact on the motivation of public 

administration employees in tax offices.  

Design/methodology/approach: both secondary and primary research were conducted. 

Secondary research includes literature on the subjects of motivation, motivating, human 

resources management and employee training. However, the primary study includes a survey 

conducted in tax offices; in this case, the method was a survey, the technique was an online 

survey, and the research tool was a survey questionnaire. 

Findings: respondents almost unanimously answered that they mainly participate in training 

because the acquired knowledge will allow them to improve the performance of their duties. 

Training also motivates them to continue their professional development. The answer regarding 

job change is noteworthy: respondents do not connect the knowledge acquired during training 

with the possibility of changing jobs. The research shows that the most important form of 

motivation is material motivation. Next are the atmosphere and satisfaction with the duties 

performed. 

Originality/value: indicating how important it is to align employees' personal goals with the 

goals of the organization. In such a case, the system should take into account the individual 

needs of employees, but employees should also recognize the opportunities for their own 

development and the benefits that may accrue to the institution. In this way, professional goals 

can also become personal goals. The author drew attention to an important issue - respondents 

are aware of their needs, and employers should notice and meet their expectations. This will 

undoubtedly improve the functioning of many offices. In the era of artificial intelligence, 

employees' soft skills should be particularly valued because interpersonal skills, flexibility,  

the ability to cooperate, and creativity are becoming the key factors that distinguish people in 

the context of technological progress. 

Keywords: administration, motivation, motivating, training. 

Category of paper: Research paper. 

  



506  K. Szmyd 

1. Introduction 

The article is devoted to the issue of developing the potential of public administration 

employees through staff training. The author, while analyzing the literature on the subject, 

noticed a gap regarding the role of training in motivating public administration employees, 

which is one of the most important motivational tools for this professional group. There have 

been many publications on the role of public administration employees’ competencies  
e.g. (Cichoń, 2018; Karabela, 2022), motivation systems (Hysa, Grabowska, 2014; 

Drozdowski, 2013), and motivation factors combined with organizational culture (Bera, 2020; 

Jabłonko, Dziedzic, 2020). However, there is a lack of current studies on the issue of training 

and its role not only related to improving the qualifications of employees. The topic discussed 

is very current and important, especially in such changing conditions related to technological 

transformation. 

The subject of this article is training and its impact on the motivation of public 

administration employees in tax offices. Goals: 

 Development of a theoretical analysis in the field of motivation, motivating employees 

and training needs. 

 Characteristics of the research environment - employees of selected tax offices. 

 Conducting research - analysis and interpretation of results. 

 Verification of the validity of research hypotheses. 

 Developing recommendations for public administration regarding training needs for 

employees. 

To achieve the above objectives, the main hypothesis and detailed hypotheses were 

formulated. 

Main hypothesis: The training system should be a basic component of the human resources 

system, and the expenditure for this purpose should be treated as an investment in human 

resources. This structure will strengthen motivation to work and will be part of the 

organization's culture. 

Detailed hypotheses include the following assumptions: 

H1. Employees of tax offices see the need to improve their professional competence through 

training and other forms of further education. 

H2. The knowledge acquired during training improves the performance of duties. 

H3. Training motivates employees for personal development. 

H4. Employees are motivated by the opportunity to improve their qualifications through 

individual selection of forms of further education. 

H5. Training in public administration should be a permanent tool supporting the 

development of employee competencies. 

H6. Basic salary is an important factor motivating tax office employees to work. 
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The above-mentioned hypotheses were formulated based on the literature and the author's 

state of knowledge. 

The research was conducted among two tax offices located in Tarnów and Bochnia,  

with the participation of 17 employees. The research method used was an online survey,  

and the research tool was a questionnaire 

There is therefore a need to determine key factors regarding the role of training and their 

impact on motivating employees, especially in public administration, to which the research part 

of this work is devoted. Decisions made by management directly affect employee motivation 

because they are closely related to the methods, tools and methods of achieving goalas (Pietroń-

Pyszczek, 2015). 

2. The motivation system and factors influencing its shape 

A motivational system can be defined "as a set of purposefully selected and logically 

interrelated motivators, creating a coherent whole, which serves the implementation of the 

mission, vision, strategy and achievement of the goals of a given organization and takes into 

account the purposeful and achievable needs and expectations of managers and employees" 

(Oleksyn, 2014, p. 316). 

The motivational system is an element of the motivational process. The motivational system 

is addressed to employees of a given organization. It should be shaped after a good 

understanding of their needs and expectations. It should serve the mission and goals of the 

organization (Oleksyn, 2014). 

The success of every organization is influenced by the actions of the entire group of people, 

i.e. employees must cooperate with each other. Whether employees work only to the minimum 

of their capabilities or give their all depends largely on the motivation possessed by individuals 

and by the entire group of employees. The motivation system is created to increase employee 

efficiency and maximize their potential (System motywacyjny…, 2021). 

Table 1. presents the motivating measures that constitute the company's motivation system. 

The motivation process is closely related to the principles of human resources management 

(HRM): therefore, areas such as the remuneration system, evaluation system, promotion system 

and training system, which are the subject of this work, should be taken into account. 

  



508  K. Szmyd 

Table 1. 

Types of measures creating the motivation system in the enterprises 

Motivation system 

Coercive measures Incentives Means of persuasion 

Company status, regulations, 

instructions. 

Salary, awards, bonuses, housing, 

trips abroad. Coaching, suport. 

Resolutions and regulations. 

Recognition, praise, distinctions, 

feedback. 

Advice, requests, agitations, 

negotiations. 

Responsibilities. 

Career paths, training, evaluation 

system, job evaluation. 

Quality circles, group forms of 

work organization. 

Penalties, threats, discipline 

system. 

Content and working conditions, 

standards, work organization. 

Employee opinion surveys, 

information systems. 

 

Management style, management 

methods, quality system. 

Source: Kozłowski, 2020, p. 29. 

When describing and qualifying motivation factors, Roman Kara\ uses the following 
typology: in the process of designing, functioning and assessing the motivation system,  

each organization must also take into account universal and specific factors. The following can 

be distinguished (Kara\, 2004): 
 factors determined by the employee's characteristics, 

 factors determined by the characteristics of the organization, 

 factors determined by the characteristics of the environment. 

These factors are presented in Table 2. 

Table 2.  

Selected motivation factors determining the motivation system 

Employee characteristics Features of the organization Features of the environment 

- work experience in the company 

and industry; 

- experience; 

- sex; 

- education; 

- employee's age; 

- family situation; 

- employee's value system; 

- responsibility; 

- qualifications and skills; 

- location in the organizational 

structure; 

- required knowledge and 

competence; 

- scope of external contacts; 

- work results; 

- potential; 

- position held. 

- size measured by: 

   • profit 
   • number of employees 

   • assets 

- profitability; 

- industry; 

- organization development phase; 

- organizational culture; 

- influence of employees and trade 

unions; 

- production technology; 

- form of the property; 

- ownership structure; 

- management system; 

- organizational structure; 

- remuneration philosophy; 

- the company's position on the 

labour market; 

- organizational strategy; 

- scale of operations. 

- political system; 

- the tax system; 

- social security system - the 

degree and scope of legal 

regulations in the area of 

remuneration; 

- the role of trade unions; 

- level of income in the national 

economy; 

- level of economic development; 

- society's value system; 

- situation of the labour market; 

- degree of integration with the 

world economy. 

Source: Michalik, p. 381, https://zn.mwse.edu.pl/index.php/zn/article/view/487/456, 9.02.2021. 
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The factors of motivational impact can be divided, depending on the adopted criterion,  

into motivators (Oleksyn, 2014): 

a) Material and intangible. 

b) Positive and negative. 

c) Short-term and deferred. 

None of these divisions is precise, but each of them has advantages that will prove useful. 

The motivational system in every organization is the basis for its smooth functioning.  

It can be turned into an asset when looking for new employees, and is also an important tool 

when retaining employees with longer experience. The employee motivation system consists 

of various tools. The most noticeable motivation that you can read and hear about the most is 

financial motivation. However, the view that this is the best method of increasing employee 

efficiency is now being abandoned. A sense of security, stability, a tool for development, 

expanding knowledge and scope of responsibilities may produce similar results. 

3. Training – process characteristics 

Training is one of the elements of the employment and staff development strategy. 

Organizational management also means knowledge management, change management and 

development. Looking from the perspective of a company that trains its employees, training is 

a staff development tool intended to provide the organization with people who will perform 

their work effectively. The training will fulfill its tasks if it results from the organization's 

personnel strategy. It should also be integrated with the appraisal system and meet the 

development needs of employees (Sidor, 2004). 

Table 3 presents selected definitions of training according to Polish and foreign authors. 

Table 3. 
Selected definitions of training 

Author Training definition 

A. Pocztowski [1998] "Training as a set of purposeful and systematic activities occurring in a given 

organization and aimed at deepening and expanding specific elements of work 

potential, as well as equipping it with new elements necessary from the point 

of view of the current and future needs of the organization." 

M. Kostera [1999] "Training - training evaporators to improve efficiency at the workplace." 

T. Listwan [1999] "The process of improving qualifications related to work requirements in order 

to increase operational efficiency." 

T. Oleksyn [2017] "Systematic implementation of the model (formal processes) and transmission 

of specific content to help employees acquire skills that allow them to perform 

their work effectively." 

K. Aswathappa [2000] <Training means improving the aptitudes, skills and abilities of employees to 

perform specific tasks.= 
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Cont. table 3. 
A. Mayo [2002] "Training is related to know-how and should be determined by a clearly defined 

need to improve some element of professional qualifications." 

Business Dictionary [2018] <An organized activity that imparts information and/or instruction to improve  
a trainee's performance or to achieve a required level of knowledge or skill.= 

Source: Winnicka-Wejs, 2018, pp. 32-35. 

In 1988, the Ashridge Management Reserch Group identified three basic models of human 

resources development management, which differ in their level of advancement (Mayo, 2020): 

1. fragmented approach - emphasis on independent and formalized training programs, 

unrelated to business priorities, 

2. formalized approach - more professional systematization of training activities, also 

covering activities preceding training activities and the following, 

3. focused approach - training and development are a tool that the organization uses to 

achieve success, and activities are clearly aimed at achieving it. 

In every organization, the human resources development department should be based on its 

own internal strategies - this department is very important for many reasons: firstly,  

it is responsible for designing and maintaining processes aimed at analyzing training needs, 

secondly, setting educational goals or defining solutions and assessing results (indicators 

performance of tasks, work results and effectiveness) on the basis of which progress will be 

assessed. 

4. The role of training in public administration in the light of the analysis 

of own research results 

"Anyone who stops learning is old, 

regardless of whether he is 20 or 80 years old. 

Whoever continues learning stays young. 

The greatest thing in life is 

keeping your mind young= 

Henry Ford 
 

This part of the article is devoted to the analysis of the results of the author's own research 

conducted among public administration employees. They concerned the role of training in 

motivating employees. The challenge of every organization in the 21st century is not only to 

acquire, but also to retain employees who have competences and are focused on professional 

and personal development, and thus become an asset to the organization or company.  

P. Drucker referred to such employees as "knowledge workers". The topic of the work 

undertaken by the author is very important not only because of the issue related to knowledge 

management, but above all because of the answer to the question: how to make training one of 

the driving forces behind employee motivation? Training should be an integral part of achieving 
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the employee's personal goals with the development goals of the organization. This combination 

will make the company successful and ensure employee satisfaction, but it is quite a challenge. 

For the efficient functioning of public administration, it should have appropriate human 

resources - an official should professionally perform the entrusted tasks. The tax administration 

covered by this article is responsible for the collection of levies for the State Treasury and the 

financial security of the state. That is why it is so important to properly prepare tax 

administration employees who will serve society. 

4.1. Research methodology 

The study used both secondary and primary research. For secondary research, the literature 

on the subject was used on issues in the field of human resources management, motivation, 

motivating and issues related to employee training. However, primary research was carried out 

in order to thoroughly understand the subject matter, which was based on surveys conducted 

among employees of the Tax Office in Tarnów and Brzesko. The method was a survey,  
the technique was an online survey and the survey questionnaire was used as a research tool. 

The survey consisted of 17 questions, some of which constitute the respondent's details. 

4.2. Analysis of the survey conducted among employees of Tax Offices 

The theory described above regarding motivation as well as the role of employee training 

shows the wide scope and complexity of the issues discussed in this article. In order to better 

present the issue of training, the author of the work conducted a survey among 17 employees 

of the Tax Office in Tarnów and the Tax Office in Brzesko. The survey was conducted on  

May 20 and 21, 2021. The author asked 10 heads of tax offices in the Lesser Poland 

Voivodeship, but only two of them received the results. 

The respondents included 16 women (10 US Tarnów, 6 US Brzesko) and 1 man  

(US Tarnów). The characteristics of the study group are presented in table 4. 

Table 4. 

Characteristics of the study group 

  Sex   Age       Education     

  16-26 27-41 42-56 57-75 

Secondary 

education 

Higher 

education - 

bachelor's 

degree, 

engineer 

Higher - 

Master's 

degree 

Higher 

education 

with at least 

a PhD 

degree 

Woman 16 0 4 10 2 1  1  14  0 

Man 1 0 0  1 0 0  0  1 0 

Source: own study based on respondents' answers. 

The largest group of respondents turned out to be women, who constitute 94.1%. This result 

is not surprising, as there is still a trend of more women working in tax offices. The dominant 

age group is between 42 and 56, which constitutes 64.7% of respondents. If we analyze their 
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education, 88.2% have master's degrees, such a high rate indicates a qualified staff of employees 

and people who know how important education and knowledge are - this result may suggest 

that these people will also be more willing to participate in additional training. 

Regarding the position held, the respondents indicated: 7 people - administrative employee, 

1 - clerk, 2 - manager, 7 - specialist. 

 

Figure 1. Respondents' work experience. 

Source: own study based on respondents' answers. 

As shown in Chart 1, respondents with work experience of over 16 years constitute 82.4%, 

from 11 to 15 years to 11.8%, from 6 to 10 years to 5.9%. This distribution suggests that the 

respondents are committed to their work and, secondly, it also indicates a low employee 

turnover rate, which is commendable. However, some level of turnover in an organization is 

always desirable. It opens the company to new people who can bring new knowledge and skills 

to the organization. 

 

Figure 2. Position taken by respondents. 

Source: own study based on respondents' answers. 

In this question, respondents were given four suggestions, but they could also add "other" 

and here there was only one answer added as - official. The specialist and the administrative 

employee achieved the same percentage result of 41,2. 

To the next question: Do you think that training of employees in public administration is 

necessary? All respondents answered unanimously, stating that training is needed for public 

administration employees. It should be noted here that the research hypothesis formulated by 

the author was confirmed. 
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H5. Training in public administration should be a permanent tool supporting the 

development of employee competences. 

Respondents see the need to organize and thus participate in training. 

The substantive preparation of tax administration employees enables them to perform tasks 

and duties that result in revenues to the budget from which the needs of all citizens are met 

(Kaliński, 2011). 
The next question concerned job satisfaction (figure 3). The answers show that the 

respondents are satisfied with their work - this answer was marked by 14 people. 

 

Question: Please rate your overall job satisfaction. 

Figure 3. Degree of job satisfaction. 

Source: own study based on respondents' answers. 

Job satisfaction results from various reasons, one of them may be a reference to the previous 

question about work experience - where long-term work experience was visible, which suggests 

the possibility of satisfaction through job security. 

As for the frequency of training organized by the employer, the respondents' answers here 

were different, as shown in Chart 4. However, almost half of the respondents indicated (41.2%) 

that the employer organizes training once every six months, the second leading result was the 

answer once a year (17.6%) - whether the answer "difficult to say" was the same. 

An employee's awareness that his or her development is important to the employer increases 

loyalty and motivation to work. Well-trained staff is the key to the success of the entire 

organization and also improves its image. 
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Question: How often do you take part in training organized by your employer? 

Figure 4. Frequency of training organized by the employer. 

Source: own study based on respondents' answers. 

The most important issue, however, is the appropriate selection of training topics for the 

employee to suit his or her needs and position. In public administration, special attention should 

be paid to the selection of training topics - because they are also financed from the state budget.  

 

Question: Are the training courses tailored to your needs and the position you hold? 

Figure 5. Selection of training to the needs and position of employees. 

Source: own study based on respondents' answers. 

According to the collected data presented in Chart 5, the majority of respondents, as many 

as 82.4%, confirm that training is tailored to their needs and the position they hold. However, 

17.6% gave a negative answer - this result suggests that people responsible for selecting training 

do not properly diagnose employees' needs. 

In the answers to the above question, the hypothesis was verified: 

H4. Employees are motivated by the opportunity to improve their qualifications through 

individual selection of forms of further education. 

Identification of training needs is the first stage in the training process and it is safe to say 

that it is the most important. It is used to determine the level of knowledge, skills and attitudes 

of employees necessary to achieve the goals and implement the tasks and mission of a given 

organization (Kossowska et al., 2002). 
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In the next question, respondents were asked to answer what impact the organized training 

has (figure 6). The results are impressive and should be an indication for superiors in taking 

further steps when organizing training and, above all, refer to these results when in doubt 

whether to organize them. 

 

Question: What do you think the trainings have the greatest impact on? 

Figure 6. Impact of organized training. 

Source: own study based on respondents' answers. 

The respondents divided their answers into three criteria: the first one, which received the 

largest number of votes and accounted for 52.9%, stated that training primarily improves their 

qualifications, and 29.4% indicated an increase in employee efficiency and the third group 

marked the development of the institution 17.6%, the latter proves the high maturity of 

employees as well as the knowledge that their skills are the key to the development of the 

institution in which they are employed. 

Respondents believed that training should be a permanent element of acquiring knowledge 

and skills, as indicated by the results presented in figure 7. People are a special resource of the 

organization because their competences in the form of knowledge, experience, skills and 

abilities become a strategic resource that allows the organization to gain a competitive 

advantage and, in the case of public administration, also the trust of citizens. 

 

Question: Do you use the knowledge acquired during training in your daily duties? 

Figure 7. Training as a permanent element of supplementing and acquiring knowledge and skills. 

Source: own study based on respondents' answers. 
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The hypothesis was confirmed in this question: 

H1. Employees of Tax Offices see the need to improve their professional competences 

through training and other forms of further education. 

Staff development should include all activities in the organization whose task is to support 

and implement the process of improving the qualifications and motivation of employees.  

This process aims to equip their professional potential with the properties necessary to perform 

current and future tasks. 

 

Question: Do you use the knowledge acquired during training in your daily duties? 

Figure 8. Degree of use of knowledge acquired during training. 

Source: own study based on respondents' answers. 

76.5% of the employees surveyed stated that they try to use the acquired knowledge to some 

extent, while the rest stated that they fully use the acquired knowledge (See figure 8). 

Respondents stated that they do not encounter any major difficulties that prevent them from 

participating in training - 64.7%. However, 17.6% encountered such. The difficulties are 

presented in figure 9, and the reasons are illustrated in figure 10. 

 

Question: Have you ever experienced difficulties in taking advantage of training? (Regardless of the type of reason 

– e.g. personal, professional, etc.). 

Figure 9. Difficulties preventing participation in training. 

Source: own study based on respondents' answers. 

The most common difficulties encountered by the respondents were primarily inconvenient 

training dates or personal problems related to the duties of caring for children. However,  

the majority, as many as 64.7%, did not experience any difficulties. 
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Question: What were the difficulties you experienced? 

Figure 10. Reasons preventing participation in training. 

Source: own study based on respondents' answers. 

The basis for the employer will be to discover what motivates each employee and what is 

important enough for him to make the work he performs a path to satisfaction. Every employer 

should develop a list of factors that motivate their employees. Of course, it is impossible to 

meet all expectations because each of us is different and has different needs, but it is possible 

to develop a set of the most frequently expected factors motivating work. Table 5 presents the 

respondents' answers. 

Table 5. 

Selected forms of work motivation by respondents 

A form of motivation Definitely 

yes 

Probably 

yes  

I don't 

think so 

Definitely 

no 

Hard 

to say 

Base salary 17  0 0 0 

Atmosphere at work - team 14 3 0 0 0 

Satisfaction with performed duties 10 7 0 0 0 

Availability of training - offered by the employer 1 11 3 0 2 

The prestige of working in an office 0 8 4 3 2 

A promotion opportunity 6 5 5  1 

Possibility to improve your qualifications by 

individually choosing the form of further 

education 

4 8 1 0 4 

Question: Which form of work motivation do you consider the most important? 

Source: own study based on respondents' answers. 

From the data presented, all respondents chose the form of material motivation. Salary is 

the most important thing for them. Next, the atmosphere and satisfaction with the duties 

performed. 

The hypothesis was confirmed for this question: 

H6. Basic salary is an important factor motivating tax office employees to work. 

As the presented research review shows, pay is a very important element motivating work. 

Money in the form of wages is a source of employee income, it is a determinant of the standard 

of living, social security, a determinant of the sense of value and recognition of one's talents, 

skills and qualifications (Le\niewski, 2021). 
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In the last question, respondents were asked to express their opinion on the reasons for 

participating in training. The distribution of results is presented in table 6. 

Table 6. 

Respondents' reasons for participating in training 

Reasons for participating in training Definitely 

yes 

Rather 

yes 

Rather 

no 

Definitely 

no 

I was referred by the employer - a refusal could have negative 

consequences 

4 5 3 5 

The acquired knowledge will improve my duties 11 5 1 0 

This will bring me closer to promotion  4 10 3 

I'm thinking about changing my job and the knowledge gained 

during the training may make it easier for me 

1 1 6 9 

The training motivates me to continue my professional 

development 

4 8 5 0 

Question: Why do you participate in training? 

Source: own study based on respondents' answers.  

The respondents almost unanimously answered that they mainly participate in training 

because the acquired knowledge will allow them to improve the performance of their duties. 

Training also motivates them to continue their professional development. The answer regarding 

job change is noteworthy - respondents do not connect the knowledge acquired during training 

with the possibility of changing job. 

This question enabled the verification and simultaneous confirmation of hypothesis H2. 

where as many as 16 people marked an answer confirming that the knowledge acquired through 

training improves the performance of their professional duties. 

H2. The knowledge acquired during training improves the performance of duties. 

Acquired knowledge – acquired competences in relation to public administration officials 

play a fundamental role. The official performs many tasks, including making substantive 

decisions in accordance with the acquired knowledge and skills and preparing materials 

necessary to make such decisions. It is also a link between those in power and society, it should 

provide objective advice and assess the situation in accordance with the regulations. 

Hypothesis H3 was further verified and confirmed by the author. where it was confirmed 

by 12 respondents. 

H3. Training motivates employees for personal development. 

Trainings motivate officials for personal development because they see the benefits of 

participating in them by improving their work or improving their competences. It should also 

be taken into account that the knowledge acquired can be used not only in the current workplace 

but is acquired capital for life. 

To sum up, all the hypotheses were verified and confirmed. They were proven as a result of 

the study. 
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5. Conclusions 

An important issue for the proper development of the personal potential of every institution 

and enterprise is to create optimal opportunities for employee development in relation to the 

short and long-term goals of the institution. It would be appropriate to combine personal goals 

with those of the organization. In such a case, the system should take into account the individual 

needs of employees - but the employee should also see the opportunities for his or her 

development and the benefits that may flow to the institution. In this case, professional goals 

may simultaneously become personal goals. 

Participating in training brings benefits to the employee and the employer - the employee 

has the opportunity to develop, and the employer uses the skills he has acquired. Investment in 

human resources will bear fruit in the future, and well-qualified staff is the capital of the 

organization. Modern public organizations must be able to adapt to a complex and changing 

environment, and their role should be greater flexibility in action, which will translate into  

a more effective use of officials' competences and their knowledge as well as awareness of the 

needs for learning and self-development. 

According to the author, the topic discussed is necessary to develop certain principles 

regarding knowledge management in public administration. That is why it is so important that 

training is a permanent element supporting the development of employees of every 

organization, not only public administration. 

The training process aims to improve the qualifications and knowledge of its participants. 

Training is a complex process that consists of several stages. Each of them should be adapted 

to the needs and specific work of the training participants and must be compatible with the 

goals, mission and tasks of the organization. 

As the study shows, respondents are aware of the benefits of participating in training and 

are willing to participate in it, but they know how important it is to select it appropriately to 

their needs and expectations and this should be given special attention. 

The most valuable asset in an organization is people. Motivating is important at every stage 

of an organization's activity. The improvement process can be treated as part of the motivation 

system in the organization. Employees often treat training as a reward or an opportunity for 

professional development. Continuous improvement of qualifications is also a task for the 

employee, who is to support the functioning of the organization through his own development. 

The topic is certainly not exhaustive and encourages further research, but it introduced the 

role of training and showed how important it should be in the development of the organization 

and in motivating employees. The author is aware of the major limitations of the material 

presented, one of the reasons is the low number of returned surveys, but the results are only  

a seed and a perspective for further research. The author intends to expand her research in the 

future and develop recommendations that could contribute to the development of training policy 

in public administration.  
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Purpose: The impulse to write the article was the coming into force on 7 April 2023 of the 

amendment to the Labour Code, which introduced regulations regarding remote work.  

The possibility of an employee working remotely was provided for in Art. 3 of the Act of  

2 March 2020, the act on special solutions related to the prevention, counteracting and 

combating of COVID-19, other infectious diseases, and crisis situations caused by them  

(The Act, 2020, Item 1842). Due to the temporary nature of the above-mentioned regulation,  

it became necessary to statutorily regulate the principles of remote work. The new regulations 

undoubtedly constitute a challenge for employers and make the issue of remote work in labour 

law important and topical. Author presents the definition and types of remote work, as well 

critically evaluates new regulations. 

Design/methodology/approach: The deliberations are based on the related literature on the 

subject and an analysis of the legal provisions applicable in the area under discussion. 

Findings: The current structure of remote working is less restrictive. The amendment does not 

specify any conditions enabling the introduction of remote work. The current regulation allows 

for more flexibility than with teleworking, because remote work does not always have to be 

only work the effects of which can be sent via electronic communication. There are also some 

criticisms of the above, though. The new regulation is extensive, and numerous references to 

other articles make the provisions relatively illegible. The procedure for agreeing on remote 

work has been significantly formalised, and part of the risk associated with its performance has 

been transferred to the employee. 

Practical implications: Adjusting their business to the new legal requirements, entrepreneurs 

will need to implement far-reaching organisational changes. For this reason, knowledge about 

the remote work regulations has become increasingly important.  

Originality/value: The article raises the issue of remote work, which is important not only 

from the point of view of the employee but also from the entrepreneur’s perspective. The issues 

arising from this are the subject of only a few publications. 

Keywords: labour law, remote work, entrepreneurs’ obligations, employee. 

Category of the paper: viewpoint, literature review. 

  



524 M. Szymura 

1. Introduction  

For the first time, regulations regarding remote work were introduced into the Polish legal 

system by way of the Anti-Crisis Shield (The Act, 2020, Item 1842). It had already been 

possible for an employee to work remotely. Since 2007, it had been possible to employ 

employees via teleworking (i.e., performing work regularly in a place other than the workplace 

using electronic means of communication (The Act, 2007, No. 181, Item 1288), or a home 

office). The adoption of these solutions required the unanimous intention of the employee and 

the employer. In the case of remote work, the greatest concerns arise regarding the possibility 

of the employer unilaterally imposing it on the employee. Pursuant to Art. 3 of the Anti-Crisis 

Shield, in order to counteract COVID-19, the employer could instruct the employee to perform 

work specified in the employment contract, for a fixed period of time, outside their place of 

permanent performance (The Act, 2020, Item 1842). The above regulation is detailed in the 

provisions of the Act of 19 June 2020 (The Act, 2020, Item 1082). At that time, a requirement 

was introduced for the employee to have the skills, the technical capabilities, and a location to 

perform remote work, and the possibility of performing remote work was limited to the type of 

work that allows for its remote organisation. Remote work could be recommended to the 

employee in order to counteract COVID-19, which in particular should be understood as 

limiting the direct threat resulting from COVID-19 (protection of employees’ health and life) 

(Baran, Książek, 2020, p. 44). 

Due to the temporary nature of the above-mentioned regulation, it became necessary to 

statutorily regulate the principles of remote work (Baumann, Marcum, 2023). The introduction 

of appropriate changes to the provisions of the Act of 26 June 1974 3 Labour Code was argued 

in terms of the necessity to meet the justified needs of employees and employers in two 

important areas: enabling employers (in justified cases) to introduce preventive control of 

employees regarding the presence of alcohol or substances acting similarly to alcohol in their 

organism, and introducing regulations regarding remote work as a permanent solution 

(Justification…, 2022). 

The Act of 1 December 2022 amending the Labour Code and certain acts, which introduced 

remote work to the Code, at the same time repealed the existing provisions regulating 

teleworking. 

It could be said that the new institution of remote working is a combination of the three 

forms of remote working that have existed so far (as such a combination was envisaged in all 

projects published to date): 

3 Telework regulated for in the Labour Code (Art. 67(5)-67(17) of the Labour Code). 

3 Home office work, unregulated, but widely used in corporations. 

3 Remote work in force during the pandemic pursuant to Art. 3 of the Anti-Crisis Shield 

(Mędrala, 2023). 
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The new solution is based on the existing idea: the permissibility of working outside the 

place of permanent work. It is worth emphasising that the current structure of remote work is 

less restrictive than the regulation of the Anti-Crisis Shield, which granted the employer the 

right to issue an order to perform remote work (as performing work in this form was not based 

on the mutual intent of the parties to the employment relationship), and more flexible than 

telework (because remote work does not have to be restricted to work the effects of which can 

be sent via electronic communication) (Kryczka, 2023). 

The amendment to the Code, which introduced the statutory regulation of remote working, 

made it a point of interest not only to representatives of legal doctrine, but also to entrepreneurs. 

The aim of the article is to present this new legal solution and the challenges faced by employers 

as a consequence of this modification. 

2. Definition of remote work  

The new regulation introduced a definition of remote work. Pursuant to Art. 67(18) of the 

Labour Code, <Work may be performed entirely or partially at a place indicated by the 

employee, including at the employee’s home address, and each time agreed with the employer, 

in particular with the use of means of direct remote communication (remote work)= (The Act, 

2023, Item 1465). 

The newly introduced definition of remote work is a combination of the existing, although 

significantly expanded, definition of telework, and remote work modelled on COVID 

regulations and ad hoc work from home (home office). This definition includes the following 

elements: complete or partial performance of work remotely (with the possibility of working in 

a hybrid model, part-time); performance of work at a place indicated by the employee, but each 

time agreed with the employer; and performance of work in particular (but not solely) using 

means of direct remote communication. 

Importantly, the first two elements are obligatory, while the third is optional (Mędrala, 
2023b). 

Since remote work is allowed to be performed entirely or partially at a place indicated by 

the employee, a remote employee will be either an employee who exclusively performs their 

duties outside the workplace or one who alternately performs work outside the workplace only 

on certain days. Therefore, the exclusive performance of work outside the premises of the 

workplace cannot be accepted as a necessary condition for recognising a given job as remote 

work (Kryczka, 2023). Remote work may be permanent (where the only way of performing 

work by a given employee is remote work) or hybrid (where in parallel with remote work,  

the employee performs on-premises work when it is performed for a period not exceeding  

24 days in a calendar year (Auczak-Tarka, 2023)). 
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According to Art. 67(18) of the Labour Code, remote work may be performed <at a place 

indicated by the employee and each time agreed with the employer= (The Act, 2023, Item 1465). 

The Act excludes the possibility of imposing on an employee the place of remote work.  

The justification for the draft act reads as follows:  

This part of the definition is crucial for distinguishing remote work from work 

performed in a traditional way. This means that an employee who performs all or part 

of their professional duties outside the workplace will not be an employee performing 

remote work if their place of work has been indicated by the employer and agreed with 

the employee (in the employment contract) or has been indicated ad hoc pursuant to 

employer’s instructions (e.g., instructing an employee to travel on a business trip) 

(Justification, 2022). 

Pursuant to Art. 67(31) §7 of the Labour Code, allowing an employee to work remotely is 

contingent on the employee submitting a declaration, in paper or electronically, confirming that 

safe and hygienic working conditions are ensured at the remote workstation in the place 

indicated by the employee and agreed with the employer (The Act, 2023, Item 1456). It can be 

concluded that the burden and risk resulting from the obligation to ensure safety at work has 

been partially transferred to the employee. This is a beneficial situation for the employer,  

but for it to arise, it is necessary for the employer to know where the remote work will be 

performed, provide employees with the information required in this regard, and agree to allow 

the performance of remote work there (Prusik, 2023). It follows from this that mobile work or 

work performed as part of a business trip cannot be considered remote work, due to the fact that 

in such cases the employee does not make an independent decision as to where to perform their 

duties (Sobczyk, 2023). Making the recognition of a given job as remote dependent on the 

employee’s designation of the workplace has perhaps rightly been criticised. If the employer 

indicates the place of work to the employee (e.g., their place of residence), the employee will 

not then be performing remote work but rather <home working= (Walczak, 2023). 

The new regulations introduced a new concept of <address of residence=, previously 

unknown to the law, without introducing its legal definition. Art. 25 of the Act of 23 April 1964 

3 Civil Code defines the place of residence as the place where a person resides with the intention 

of permanent residence, and Art. 28 of the Civil Code states that one can only have one place 

of residence (The Act, 2023, Item 1610). In turn, the provisions of administrative law include 

the term <address of registration=, referred to in Art. 89 of the Act of 6 August 2010 on identity 

cards (The Act, 2022, Item 671). The basis for the introduction of this new legal concept may 

be the fact that most often the address of registration is not also the place of permanent residence 

(Tomaszewska, 2023). <The intention to reside permanently occurs when there are 

circumstances that allow an average observer to conclude that a specific locality is the main 

centre of activity of an adult natural person= (Resolution, 2022). This address may, but does not 

have to, coincide with the employee’s place of residence or registered office. There are no 

obstacles to it being any other place where the employee lives at the time; e.g., a hotel or their 
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parents’ house. Labour law provisions also do not prohibit remote work from being designated 

in a publicly accessible place. 

According to Art. 67(18) of the Labour Code, the provision of remote work means 

performing work <in particular= using means of direct remote communication. The Act does 

not constitute a catalogue of technical means through which remote work can be performed, 

and <thus, the subject of remote work may be various activities and different scope of duties 3 

as long as they do not fall into the catalogue of exclusions resulting from the provisions on 

remote work= (Kryczka, 2023). The use of the phrase <in particular= by the legislator allows 

one to assume that these may be <not only means of electronic communication, but also,  

for example, telephone, fax, instant messengers, and even no use of such means (e.g., document 

analysis)= (Justification, 2022). It is obvious that remote work can be provided via various 

means of direct remote communication, but can also involve the provision of manufacturing 

parts or material services (working on documents, preparing documents and analyses, verifying 

information, contact with clients and colleagues, etc.) (Marciniak, 2023). 

The Act did not introduce subjective or objective prerequisites for the possibility of 

introducing remote work, which results in the highly flexible nature of its application (Matyjas-

Aysakowska, Maroń, 2022). However, certain exceptions have been introduced to this rule: 

Remote work cannot apply to the work specified in Art. 67(31) §4 of the Labour Code 

(including particularly hazardous work involving the use of harmful substances). It is worth 

emphasising that the type of work or its organisation may also constitute an obstacle to the 

introduction of remote work at the employee’s request (The Act, 2023, Item 1465, Article 

67(19) §5). 
With regard to the employer’s obligation to create and provide a job, the amendment 

introduced a solution similar to the general principles of labour law. Pursuant to Art. 104(1) §1 
of the Labour Code, the tools and materials necessary to perform the work are provided by the 

employer (The Act, 2023, Item 1465). The newly added article 67(24) §1 Point 1 of the Labour 

Code stipulates that the employer is obligated to provide an employee performing remote work 

with the work materials and tools, including technical devices, necessary for them to perform 

remote work (The Act, 2023, Item 1465). The concept of work tools should be understood in 

particular as <devices enabling the performance of activities constituting the work process, 

which the employer considers necessary to perform duties at a given job in the remote work 

formula= (Kuczkowski, 2022). These include a computer, software, access to workplace 

resources, and other things necessary to remotely perform employee duties, and may be specific 

to the nature of such duties (e.g., a mobile phone or a printer). Materials should be understood 

as the consumables most often necessary when using the tools; e.g., printer paper. 

Since the employee declares that they have the premises and technical conditions to perform 

such work, it seems that the employer is not obligated to provide permanent office equipment, 

such as file cabinets, a desk, or a chair. The justification for the draft act states that <preparing 

the employee’s place of remote work to perform work in the form of remote work may require 
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various adaptations, e.g. the need to rearrange the room in order to obtain better access to natural 

lighting. The employer’s obligation in this case will be to prepare the employee for what  

an optimal (healthy and safe) workplace should look like= (Justification, 2022). It should be 
emphasised that the purchase of office furniture at the employer’s expense is permissible under 

internal company regulations or individual agreement with the employee (Mędrala, 2023). 

3. Types of remote work 

Remote work may therefore be recommended to any person who meets the conditions 

specified in Art. 2 of the Labour Code: i.e., is employed on the basis of an employment contract 

(regardless of its type), appointment, election, nomination, or cooperative employment contract. 

Statutory regulations regarding remote work do not apply to persons employed under civil law 

contracts. However, it should be emphasised that nothing prevents the parties from 

contractually determining the place of work outside the workplace and the method of 

performing it based on the principle of freedom to conclude contracts (Jaśkowski, 2023). 
Remote work, like telework before it, is not a separate type of contract or basis for employment, 

but only a different way of performing work. 

The Act provides for four remote work modes: 

 Basic mode 3 as part of the arrangements between the employer and the employee  

(Art. 67(19) §1-2 of the Labour Code). 

 Extraordinary mode 3 by order of the employer (Art. 67(19) §3-5 of the Labour Code). 

 Privileged mode 3 at the request of certain specific groups of employees (Art. 67(19) 

§6-7 of the Labour Code. 

 Occasional home office work up to 24 days a year 3 applied at the employee’s request 

(Art. 67(33) of the Labour Code). 

This division results from the very definition of remote work in Art. 67(18) of the Labour 

Code, according to which work may be performed entirely or partially in a place other than that 

specified in the employment contract (The Act, 2023, Item 1465). In addition, remote work, 

pursuant to Art. 67(33) § 1 of the Labour Code, may be occasional. Another division is related 

to the mode of remote work (voluntary, forced, or on request). It is worth emphasising that 

agreeing to remote work based on the employee’s request is voluntary and requires mutual 

agreement between the parties to the employment relationship (GBadoch, 2023). 
Importantly, the basis for introducing remote work does not affect how it is performed, 

which is always the same. However, this may affect the very arising or termination of the 

obligation to perform work in this way (Jaśkowiak, Maniewska, 2023). 
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The basic mode of remote work regulated for in Art. 67(18) of the Labour Code,  

as emphasised earlier, is based on the principle of voluntariness. However, a number of 

exceptions have been introduced to the above rule. The employer cannot refuse the possibility 

of providing remote work to, among others, parents who are raising a child under the age of 4, 

parents and guardians taking care of a person with a disability in the family, and pregnant 

women, as well as employees listed in Art. 142 §1 Points 2 and 3 of the Labour Code,  

as follows: 

 Employees who are parents of a child who has the certificate referred to in Art. 4  

Section 3 of the Act on supporting pregnant women and families <For life=:  
i.e., a certificate of severe and irreversible disability or incurable life-threatening disease 

that occurred in the prenatal period of the child’s development or during childbirth. 

 Employees who are parents of a child with a certificate of moderate or severe disability 

specified in the provisions on vocational and social rehabilitation and employment of 

disabled persons. 

 Employees who are parents of a child about whom an opinion has been expressed on 

the need for early support for the child’s development, a decision on the need for special 

education, or a decision on the need for revalidation and educational classes, as referred 

to in the provisions of education law (The Act, 2020, Item 1329). 

 Remote work can be provided entirely or partially (hybrid model). 

Choosing to work in the hybrid model requires specifying the amount of work performed 

remotely (i.e., the number of days a week on which work will be performed remotely) and 

indicating on which days the work will be performed remotely (e.g., on Mondays and 

Tuesdays). The possibility of changing the above arrangements becomes problematic due to the 

needs of the employer. Pursuant to Art. 22 §1 of the Labour Code, by establishing  

an employment relationship, the employee undertakes to perform work of a specific type for 

the employer and under their direction and at the place and time designated by the employer, 

and the employer undertakes to employ the employee in exchange for remuneration (The Act, 

2023, Item 1465). Therefore, from the very definition of the employment relationship, it should 

be concluded that the employer is entitled to unilaterally determine the method of performing 

remote work provided partially. It should be emphasised, however, that there are no solutions 

in the statutory provisions regulating remote work that would directly indicate such  

a possibility, and the introduction of hybrid work itself requires a mutual agreement of the 

parties, which precludes imposing remote work on the employee, and thus, it seems, a change 

in the number of days of on-site work (Tomaszewska, 2023). 

Remote work may be recommended to an employee only in the situations specified  

in Art. 67(19) §3 of the Labour Code, provided that the employee submits a declaration that 

they have appropriate working conditions in terms of health and safety at the remote workplace. 

<In practice, this means that the employer is obligated to obtain 3 before issuing an order to 

work remotely 3 information whether the employee has the above-mentioned skills and 
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capabilities= (Justification, 2022). The employee has the right to refuse to work remotely if 

there are no appropriate conditions to do so. 

In the light of Art. 67(19) §3 of the Labour Code, remote work may be performed at the 

employer’s request during a state of emergency, a state of epidemic threat, or a state of 

epidemic, and within 3 months after their cancellation or during the period in which ensuring 

safe and hygienic working conditions at the current workplace by the employer for the 

employee is temporarily not possible due to force majeure (The Act, 2023, Item 1465).  

The decision to introduce and cancel remote work can be considered a managerial competence 

of the employer, but it should still be remembered that the employee’s declaration of having 

appropriate premises and technical conditions is necessary, and the provision of work in this 

mode is time-limited and depends on the existence of the conditions listed in Art. 67(19) §3 of 
the Labour Code (Mitrus, 2023). 

Pursuant to Art. 67(33) §1 of the Labour Code, remote work may also be performed 

occasionally at the employee’s request submitted on paper or electronically, for a period not 

exceeding 24 days in a calendar year, and may be established only at the employee’s request 

(although the employer is, of course, not bound by this request). In relation to occasional remote 

work, the application of Art. 67(19)-67(24) of the Labour Code (including initiating and 

resigning from remote work, providing tools and covering costs by the employer) and  

Art. 67(31) §3, it was mandated to regulate, in consultation with the employee, the control 

principles regarding remote work, occupational health and safety, or compliance with 

information security and protection requirements, including personal data protection 

procedures (The Act, 2023, Item 1465). The Act does not specify whether the limit of 24 days 

in a calendar year applies to every employee regardless of whether they are employed full-time 

or part-time, which will undoubtedly result in practical problems (Moras-Olaś, 2022). It seems 
reasonable to adopt the position that, similarly to the calculation of leave, the number of days 

of occasional remote work should depend on the time worked (Kosut, 2020). 

4. Conclusion 

Regulation of remote work in the Labour Code and its permanent introduction into the 

Polish legal system was positively received by both employees and employers. An undoubted 

advantage is the possibility of initiating this type of work not only by the employer but also by 

the employee. Providing remote work means performing work <in particular= using means of 

direct remote communication, but the Act does not exhaustively list the technical means by 

which remote work can be performed, which may be beneficial for the employee. 
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Art. 67(29) of the Labour Code should be considered equally beneficial; according to it,  

an employee performing remote work in terms of establishing and terminating an employment 

relationship, terms of employment, promotion, and access to training in order to improve 

professional qualifications cannot be treated less favourably than other employees employed in 

the same or similar work, taking into account differences related to the conditions for remote 

work (The Act, 2023, Item 1465). Importantly, the employee will not be able to be 

discriminated against in any way due to remote working or their refusal to do so. This amounts 

to a prohibition of discrimination against an employee performing remote work as well as 

against an employee who refuses to perform remote work. This will constitute an additional 

protective regulation for employees working remotely. 

There are also some criticisms of the above, though. The new regulation is extensive,  

and numerous references to other articles make the provisions relatively illegible.  

The procedure for agreeing on remote work has been significantly formalised, and part of the 

risk associated with its performance has been transferred to the employee. This is in particular 

the result of burdening the employee with the majority of organisational responsibilities 

regarding the introduction of remote work, with the simultaneous lack of systematisation of 

some issues; e.g., incurring costs for the means used to perform remote work. The issue of 

protecting personal data when working remotely, including that of the employee’s closest 

relatives, also seems problematic. 

All of this means that the application of the provisions on remote work may pose 

considerable difficulties in practice. Only time will tell whether and to what extent they require 

further amendments and improvement. 
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research problem on a larger number of brands. A survey of the opinions of brand community 

representatives is planned to obtain information on the reception of individual campaigns. 
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practical implications (social, economic, environmental, business and managerial). 
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1. Introduction 

In professional literature and business practice, new marketing concepts continuously 

emerge, such as partnership marketing, value marketing, internet marketing, sustainable 

marketing, etc. This reflects the activity of entrepreneurs seeking optimal marketing actions 

tailored to the specifics of modern organisations and the conditions (Wolniak, Grebski, 2023; 

Robertson, 2021) under which they operate. 

Respecting specific conditions plays an important role in effective management in the 

current market environment (McPhee, Dias, 2020; Lubin, 2022; Brzustkiewicz, 2023; Chojan, 

2023; Florczak, 2023): strong competition among players; specific customer expectations; 

progress in technology and technical advancements, the development of resources and internet 

network functionalities; strong trends related to sustainable development and management, 

social responsibility, and concern for social issues. Finally, in managing modern organisations, 

modern management paradigms must be taken into account, such as (TarczydBo, 2010; 

TarczydBo, 2016b): the personalised brand paradigm with which the customer engages; actions 

considering stakeholders and their participation; the perspective of the organisation’s broad 
objectives (economic and non-economic), methods of their realisation and result metrics; 

process approach; continuous improvement and resource optimization. 

This raises the question of what role sustainable marketing plays in management practices, 

how it fits into current conditions, trends, and the respect for paradigms. Therefore,  

it is necessary to explore its essence and place in contemporary marketing activities and in the 

management of market entities. The objective of this study is to bring closer the position and 

role of sustainable marketing in the management of modern organisations. Starting with the 

definition, its assumptions and forms of application (tool kit) will be discussed. Taking into 

account the conditions for managing modern organisations, a procedure for designing and 

implementing effective sustainable marketing initiatives/strategies will be indicated. The Polish 

market will be examined from the perspective of interest in and utilisation of sustainable 

marketing by market players (whether, since when and to what extent it is used, the reasons 

behind it, who employs it, how it is presented in theory, how information about the studied 

phenomenon is disseminated, what industry events actually take place, who is affected,  

what results can be expected, and whether research on the effectiveness of the considered 

actions is conducted). The publication will present the findings of qualitative research on the 

status and applications of sustainable marketing in the Polish market. 

This study represents the first of its kind conducted in the Polish market, focusing on the 

analysis of sustainable marketing practices. Moreover, this is the first comprehensive analysis 

that not only allowed us to propose a list of tools dedicated to sustainable marketing, but also 

presents examples of their practical use. Furthermore, the study includes recommendations for 

marketers regarding the effective utilization of these tools and discusses practical implications, 
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such as potential social, economic, environmental, commercial, and managerial consequences. 

This distinctive perspective sets this study apart from other analyses of sustainable marketing 

in the Polish market. 

2. Literature review 

The beginnings of sustainable marketing worldwide trace back to the 1970s (Tkocz, 2016). 

Several decades of practice mean many applications, but also interpretations of the concept 

under consideration. Many authors (Pabian, 2012; Keller, 2013; Rudawska, 2013; Niedzielska, 

2014; Zajkowska, 2015; Ind, Horlings, 2016; Ostrowska, 2016; Tkocz, 2016; Zaremba-

Warnke, 2016; Foroudi, Palazzo, 2021; Hansen, 2021; Larsen, 2023; TarczydBo et al., 2023) 
consider that we are dealing with sustainable marketing when entrepreneurs and societal actors 

implement marketing techniques wanting to achieve desirable sustainable goals. On the other 

hand, autors emphasise that sustainable marketing should be associated with at least changing 

behaviour for the good of the (Schmitt, 2011; TarczydBo, 2014; Clatworthy, 2022; Marczak, 
2022; Ghaffar et al., 2023; Gong et al., 2023) individual, society, the environment and the 

economy. 

Sustainable marketing involves marketing tools, methods and procedures that respect the 

principles of sustainable development, the 2030 Agenda (United Nations, 2023) and  

ESG (Egorova et al., 2022; Kamiński, 2022; Chojan, 2023) relating to the development of 

products, pricing, sales methods and marketing communication in such a way that satisfies and 

meets the needs of customers and other stakeholders, enables the realisation of company goals, 

and ensures the compatibility of these processes with the ecosystem (Zajkowska, 2015; Randle, 

Eyre, 2023). Within this concept, companies strive to achieve objectives centred around three 

aspects: ecological, social and economic. Sustainable marketing calls for more balanced actions 

from both entrepreneurs and other market participants (Zaremba-Warnke, 2016; Brzustewicz, 

2023). It is a multi-dimensional concept and, in Polish social and economic reality, it is still 

little known but widely used in business practice, including marketing activities (Rudawska, 

2013). 

Current sustainable marketing initiatives fit very well into the concept of holistic marketing, 

which includes (Kotler et al., 2021): internal marketing (marketing department, management, 

other units); performance marketing (sales revenue, brand equity and customer capital, ethical 

aspect, environment, law, community); relationship marketing (customers, channels, partners); 

and integrated marketing (communication, goods and services, channels). This is because 

systematic sustainable marketing projects of organisations should involve employees and other 

stakeholders, be focused on achieving set goals (often related to health protection, safety,  

the natural environment, social issues; optimally goals of the 2030 Agenda and EU ESG 
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directives) and specific results, thanks to the application of integrated marketing activities 

towards a 360-degree strategy. Furthermore, in the process of holistic marketing management 

encompassing social, environmental, economic and business activities, a comprehensive set of 

activities addressed to the soul, mind and body of the recipient/stakeholder should be 

considered. This is associated with a holistic approach to human beings, who react 

simultaneously on all levels: psychological, physical and spiritual. 

In summary, the essence of sustainable marketing is changing people’s behaviours, which 
is achieved through thoughtful actions, most often in the form of sustainable campaigns under 

the brand’s emblem.  
Sustainable brand projects create changes in the way stakeholders think and act, and are 

necessary to bring positive effects on the environment and climate, in line with the principles 

of the circular economy, sustainable resource management, the goals of the 2030 Agenda 

(United Nations, 2023) and the directive ESG of the Council of the European Union, which is 

an important assumption of the authors' qualitative research. 

The forms of sustainable marketing applications result from the use of marketing (Kotler et 

al., 2021) philosophy, its tools, methods and procedures, but with consideration for achieving 

sustainable goals. In essence, the spectrum of tools or forms of applications is unlimited and 

depends on the creativity (Kushwaha, 2020; Kerzner, 2022; Wolniak, 2023) of the creators, 

although it is likely determined by the amount of resources available. The basic form of 

sustainable marketing is the so-called sustainable campaign (Zajkowska, 2015; TarczydBo, 
2016; TarczydBo, MiBoń, 2019; Foroudi, Palazzo, 2021; Robertson, 2021; Dziadkiewicz et al., 

2022). It is assumed that this is a campaign prepared in accordance with a marketing approach, 

which usually aims to induce changes in social behaviours and attitudes towards a certain idea 

or problem, as well as to achieve environmental, resource and economic effects. 

The selection of activities depends on the scale of the campaign, the target audience,  

the stakeholders involved, the budget and the adopted communication (Chaffey, 2017; Troian, 

2023) strategy in line with current trends (e.g., when conducting campaign events, actions are 

typically taken on the Internet, but also meetings, events, leaflets and informational brochures, 

or billboards, press and radio advertisements, and others depending on the available resources 

and creativity), generally, integrated (Kotler et al., 2021; TarczydBo et al., 2023) marketing 

activities are undertaken. 

The authors, through the literature review and exploration of the offerings by specialised 

agencies, as well as through observations of sustainable marketing practice, propose the 

following taxonomy of tools dedicated to marketers: 

 sustainable marketing campaign; 

 internet presence – information and campaigns on the website and in social media 

(content concerning environmental protection and sustainable programmes – 

engagement and education); 
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 cooperation and partnership with local environmental organisations, non-profit 

organisations or enterprises engaged in sustainable development; 

 special corporate publications containing sustainable development strategies,  

e.g., integrated reports, materials related to campaigns being implemented; 

 green certificates and labels, quality marks; 

 ecological events and meetings (promote opportunities and specialist knowledge in the 

field of organising sustainable events and meetings, e.g., event calculator, a tool for 

measuring the environmental impact of events); 

 involving relevant influencers and sustainable direct marketing practices; 

 volunteering; 

 education and engagement: workshops, training sessions, webinars, and competitions 

focused on sustainable behaviours and attitudes; 

 thematic (pro-sustainable): advertisements, blogs, podcasts…; 
 sustainable loyalty programmes (a loyalty programme that rewards guests for choosing 

sustainable options and participating in environmentally friendly actions); 

 press releases and media coverage (press releases sent to local and industry media to 

announce significant milestones, initiatives or achievements in the field of sustainable 

development); 

 diverse marketing activities focused on respecting a sustainable approach (for example, 

in terms of: product, distribution strategy, pricing policy, market research…). 
Finally, it is worth referring to the concept of the 8Ps (marketing mix) (Kotler et al., 2021), 

which should be taken into account for a balanced product, properly calculated price, care for 

a sustainable approach throughout the supply chain and distribution strategy used, marketing 

communications, for example, focused on sustainable content, participations, physical 

evidence, process and partnership (Syrytczyk, 2024). 

In line with the marketing approach, the process of building a sustainable campaign should 

include: preliminary analysis, market segmentation and target market selection, research of 

target audiences (Gong et al., 2023), setting objectives, planning a sustainable marketing mix, 

formulating a creative strategy and campaign elements, and communication policy. 

The designed programme of marketing activities within the campaign contributes to 

changing the behaviours of individuals, groups and the whole society through informing, 

addressing difficult or embarrassing topics, educating, raising awareness, explaining, engaging 

and publicising. 

The proposed approach to developing a sustainable campaign is presented in Table 1. 
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Table 1. 

Stages of designing a sustainable campaign 

Stage Description 

Concept, idea 

All actions should concern significant matters that are consistent with the goals of Agenda 

2030 and the European Union’s ESG Directives. It is worth defining the idea for which 
actions are taken, which often relate to the 5P principle (People, Planet, Prosperity, Peace, 

Partnership). In detail, these actions may involve changing community behaviours, 

enhancing safety levels, raising awareness of the consequences of reckless behaviour and 

negative impact on the ecosystem, protecting Earth’s resources, restoring sustainable 

terrestrial ecosystems, promoting peace and inclusive societies, and ensuring access to 

justice for all people. 

Potential allies/ 

stakeholders 

involved 

The more partners/allies there are, the greater the possibilities (commercial companies 

respecting a sustainable approach, our so-called prosumer clients who want and are worth 

engaging, public administration offices, market entities whose activities are related to the 

campaign issues, celebrities, non-profit organisations, media representatives, PR agencies, 

local community, volunteers…). 
Convincing 

partners to 

collaborate 

In a specific problem situation, establishing collaboration with appropriate stakeholders 

(e.g., for a local issue: local media, companies operating in that market, non-profit 

organisations). 

Message 

What idea the actions will revolve around, what is to be communicated (verbally and 

visually), defining the so-called higher purpose (something more than making money, 

giving consumers a reason to choose the brand). 

Refinement of 

campaign 

objectives 

Depending on the scale of the initiative, the general goal must be translated into specific 

objectives. 

Facts Data, evidence and research findings supporting the validity of the idea should be collected. 

Development 

of the scope of 

activities 

The selection of actions depends on the scale of the campaign, the target audience 

(Smilansky, 2009; Schmitt, 2011; TarczydBo, 2014; Clatworthy, 2022; Marczak, 2022; 

Ghaffar et al., 2023; Gong et al., 2023), the stakeholders involved, the budget and the 

adopted communication strategy in line with current market trends. Integrated sustainable 

marketing actions are typically launched using a variety of tools and through appropriate 

communication channels. 

Implementation 

and 

measurement 

of results 

Schedule of implementation and methods of measuring results, checking whether 

sustainable objectives have been achieved. Plans for future actions, as sustainable 

campaigns often have a cyclical nature. 

Source: Author’s own compilation based on observations of sustainable campaigns 2020–2023 and 

Encyklopedia Zarządzania (2023). Kampania społeczna, https://mfiles.pl/pl/index.php/ 

Kampania_spo%C5%82eczna, 10.12.2023. 

Considering the issues outlined in the table, such an approach to developing the assumptions 

of a sustainable marketing campaign increases the likelihood of success. 

In the available literature, one can also encounter the viewpoint that the procedure for 

sustainable marketing strategy should encompass (Quoquab et al., 2020; Randle, Eyre, 2023): 

1) situation analysis (studying the market environment, competition, trends, legal regulations, 

company’s resources and capabilities, identifying the target group and preferences, needs, 

motivations and barriers related to sustainable consumption) (Wilk, 2015); 2) defining 

objectives and assumptions of the strategy (formulating clear and measurable goals of 

sustainable marketing that align with the company’s mission and vision, as well as the 

principles of sustainable development; ideas on how to implement them); 3) selection and 

development of marketing tools (choosing and designing the appropriate marketing-mix 

elements, considering the ecological, social and economic aspects of the company’s offering, 
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as well as methods of presentation and communication; designing campaigns, actions and 

marketing communication initiatives) (Wilk, 2014) and 4) implementation, control and 

conclusions for the future (carrying out planned sustainable marketing activities, monitoring 

their progress and outcomes, and making necessary corrections and adjustments; evaluating the 

degree of sustainable objectives achievement, as well as the impact of marketing activities on 

customer satisfaction and loyalty, company reputation and image (Keller, 2013; TarczydBo, 
2018; Brand projects, 2023; Goodson et al., 2023), and the natural and social environment and 

expectations of other stakeholders). 

Summarising the above considerations, it can be stated that the range of forms of sustainable 

marketing, or its conceptual tools, is very rich. It should be emphasised that the effectiveness 

of sustainable marketing initiatives, including sustainable campaigns, is determined not only by 

the spectrum of activities but also by a methodical approach to their design and implementation; 

the described marketing approach seems to be optimal. 

3. Methodology of own research and its scope 

The identified research gap concerns the scope and methodological conditions of 

sustainable marketing activities, its tools and examples of applications in various economic 

sectors in the Polish market. The research problem addressed: how an entrepreneur can and 

should use the tools, methods and procedures of sustainable marketing to generate multifaceted 

benefits for all stakeholders. 

Seeking answers to the question of the role sustainable marketing play in managing modern 

organisations in Poland, a review of the literature was conducted, as well as an analysis of 

secondary sources of information (both traditional and online), available research reports,  

case studies (Yin, 2012; Budzanowska-Drzewiecka, 2022) from the portfolios of agencies 

providing such services, materials from Effie Awards and Spinacze competitions, reports from 

industry events, and available video materials and webinars. These efforts were aimed at 

gathering information and addressing research issues regarding the state of sustainable 

marketing in the Polish market. 

Multiple case studies of selected brands (Brand project, 2023; TarczydBo et al., 2023) from 

different economic sectors (table 3) were also conducted, focused on the implementation of 

sustainable marketing strategies under their emblem, including the utilisation of tools 

considering the tool kit for sustainable marketing actions developed by the authors.  

It has enabled the identification of the advantages and disadvantages of this marketing concept, 

the social and economic impact of methodological sustainable marketing activities,  

and the development of recommendations for interested marketers. 
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Substantive scope – selected brands and members of their communities, experts responsible 

for such practices, representatives of specialised agencies; objective scope – sustainable 

marketing activities in various economic sectors; temporal scope – from October 2023 to 

January 2024; spatial scope – online and offline. 

4. Sustainable marketing in the management of modern organisations – 
research findings from the Polish market 

The research (Kuciński, 2014; Wolniak, Grebski, 2023; Czakon, 2024) assumed that 

various concepts, methods and management models (including sustainable marketing) may be 

useful for contemporary managers, provided that before the person managing the organisation 

reaches for them, the contextual situation of the organisation’s functioning, its specificity,  
and market conditions are taken into account. The authors define effective management of  

a contemporary organisation as a management approach that should allow for sustainability and 

development, creativity, responding to market signals, and creating appropriate value for staff, 

customers and all involved entities (stakeholders). 

The identified research problems and the generalised research findings are compiled in 

Table 2. 

Table 2. 

Sustainable marketing in Poland 

Research 

problems 

related to 

sustainable 

marketing 

Explanatory description and obtained results 

Is sustainable 

marketing 

practised in 

Poland and 

since when? 

There is no clear stance on this issue, but it is certain that for at least several years, 

systematic sustainable campaigns that stem from corporate social responsibility (TarczydBo, 
2010; Kamiński, 2022; Chojan, 2023; Florczak, 2023) initiatives have been carried out in 

Poland. The development of these practices has intensified recently and is driven by climate 

changes, social issues, management trends and legal regulations resulting from state policies 

as well as the need to respect the 2030 Agenda and the EU ESG Directives. 

To what 

extent and 

scope? 

The most common manifestation of sustainable marketing includes sustainable campaigns 

using integrated marketing communication, in line with trends, and also having strategies for 

sustainable operations, special sections on website services, informing in a thoughtful 

manner about such practices e.g., in integrated reports, using various tools dedicated to this 

marketing concept. 

What explains 

this trend? 

Current market trends, increasing awareness of market players, needs to care for sustainable 

goals (economic, social, environmental, educational, etc.) focused on measurable outcomes 

and changing business practices, including marketing practices and the behaviours of market 

players. 

Who is 

practising it? 

Commercial enterprises, brands, non-profit organisations, foundations, associations, 

specialist agencies, experts in sustainable marketing, all market players, special partner 

groups, etc. 
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Cont. table 2. 
How is 

sustainable 

marketing 

presented  

in Polish 

literature? 

The presentation is ambiguous. On one hand, there is an increasing number of studies 

(Pabian, 2012; Rudawska, 2013; Niedzielska, 2014; Zajkowska, 2015; Ostrowska, 2016; 

Tkocz, 2016; Zaremba-Warnke, 2016), while on the other, there is considerable confusion 

regarding the essence, tools and implementation strategies. As a result of the conducted 

literature review, the authors believe that there is a significant need to systematise 

knowledge in this field, which is of scientific importance and has high empirical values. 

How is 

information 

disseminated? 

In line with market trends, there is growing interest among market players [practically every 

decent brand has a sustainable brand strategy (Keller, 2013; Ind, Horlings, 2016; Wan et al., 

2016; Foroudi, Palazzo, 2021; Hansen, 2021; Larsen, 2023; TarczydBo et al., 2023)], more 

implementation projects are on the rise, and during sustainable marketing campaigns, 

information is spread through industry portals, available media, by interested offerors, 

through deliberate amplification, and 360-degree communication in favour of the 

implemented campaign. 

What industry 

events actually 

take place? 

Activity for sustainable purposes is such an important issue that various industry 

organisations have been established and operate on the Polish market – such as Fundacja 

Wspierania Zrównoważonego Rozwoju (Foundation for Supporting Sustainable 
Development), the Polish ESG Association or individual agencies providing services in this 

area, such as: Fabryka Komunikacji SpoBecznej (Social Communication Factory), or public 
relations agencies taking appropriate measures within a wide range of projects. 

An increasing number of industry events focus on sustainable marketing activities, including 

the <Sustainable Economy Summit= and the <Green Industry Summit= organised by the 
Executive Club. 

Who is 

impacted by 

sustainable 

marketing 

efforts? 

Depending on the scope of the actions, the recipients of the initiatives, brand stakeholders 

(Hillebrand et al., 2015; Kotarbiński, 2021; Freeman, 2022; Targiel, 2022) for whom 

sustainable marketing activities are conducted and all stakeholders. 

What results 

can be 

expected? 

Changes in behaviours, attitudes, and broad environmental, social, economic, business and 

management benefits. Improved living conditions for future generations. Greater 

responsibility and commitment from market players. 

Is research  

on the 

effectiveness 

of sustainable 

marketing 

initiatives 

conducted? 

Yes, though it is limited due to the difficulty of its unequivocal verification. 

More and more often, research is conducted after the implementation of a programme or 

campaign (what they have yielded, the effect they have caused, how they are perceived and 

assessed, who and how they have engaged, what specifically was achieved, e.g., how much 

used clothing was collected, how much less plastic was used for packaging...). 

For example, during industry competitions for the best campaign, such as the Effie Awards 

Special Categories: ESG Influence [https://awards.effie.pl/kategorie/, 2022] or Positive 

Change: Environmental, Governance, Social [https://awards.effie.pl/kategorie/#cat-4859, 

2024], the best campaigns in various thematic areas are selected by experts. 

Finally, in line with technological progress, if for instance an online platform dedicated to 

sustainable marketing is launched, it is possible to measure various quantitative and 

qualitative results, e.g., concerning communities, the number of engaged individuals, types 

of comments, content sharing, ways of engaging, frequency of use, preferred content 

formats, and other characteristics derived from so-called online user traces. 

Source: Own development based on conducted research. 

Approximate characteristics of sustainable marketing from the Polish market inspire the 

presentation of selected results from a multiple case study of brands representing diversified 

sectors of the economy and the sustainable marketing activities carried out under their emblems. 
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Table 3. 

Examples of sustainable marketing activities of studied brands 

Tool kit of sustainable 

marketing actions 

Research objects/ 

sector/product 

Characteristics of selected sustainable 

marketing practices of the brand 

Online presence, special tabs 

and/or platforms dedicated to the 

sustainability strategy and 

communication on social media. 

Reliable information about 

ongoing sustainable campaigns, 

the brand’s sustainable strategy,  
a multitude of content focused on 

the goals of Agenda 2030 and the 

EU ESG directives, known as 

branded content (specialised 

information, reports, video 

materials, commentaries, research 

results, campaigns, projects, 

achievements…) as well as social 

media communication appropriate 

to current conditions (including 

content on environmental 

protection and sustainable 

programmes, stakeholder 

engagement, education, creating 

sustainable behaviours and 

attitudes) 

Unilever Polska  

(an international 

conglomerate managing 

a portfolio of approx. 

400 brands; food 

products, cleaning and 

hygiene products; 

repeatedly recognised  

by experts (GlobeScan 

SustainAbility Leaders 

Survey) for showing the 

greatest commitment to 

integrating sustainable 

development into their 

business strategies. 

Brands that are 

particularly present and 

active in Poland: Amino, 

Algida, Knorr, Lipton, 

Rama and Slim Fast; 

among cleaning 

products: Cif, Coccolino, 

Domestos, Surf; body 

care cosmetics: Axe, 

Dove, Clear, Signal, 

Timotei, Vaseline 

On the website, there is a special tab <planet 
and society,= which leads to content about 
the sustainable Kompas campaign. Unilever 

focuses on improving the condition of our 

planet and people, particularly in terms of 

health, confidence and well-being, as well as 

on creating a fairer and more socially 

integrated world. 

Both for the corporation and individual 

brands, methodical actions of sustainable 

marketing are professionally promoted 

online. For example, campaigns like Dove 

Detox Feed, Dove Self-Esteem, Algida 

<Odpowiedzialnie z my\lą o dzieciach= 
(Responsibly for children), Cif <Cif, Witaj 
Piękno!= (Welcome Beauty!) and <Cif. 
Witaj, piękna Polsko!= (Welcome, beautiful 
Poland!), Domestos <Czysty spokój= (Clean 
Peace). 

Collaboration and partnership 

with local environmental 

protection organisations, non-

profits or companies involved in 

sustainable development 

Carrefour Polska and 

Caritas Polska 

Trade and third sector 

organisations – non-

profit 

Carrefour Polska is committed to the 

implementation of numerous projects,  

which include charitable food, medical and 

school supply collections, as well as 

expanding cooperation in the fight against 

food waste and the opportunity for Caritas 

Polska to collect it nationwide. 

Special corporate publications 

containing sustainable 

development strategies, such as 

integrated reports, materials 

related to implemented campaigns 

ING Bank [ląski 
Banking and loans 

The Culture Book 2022 <siBa harmonii=  
(The Power of Harmony) is dedicated to the 

theme of ESG, providing numerous 

examples of sustainable actions that ING is 

undertaking along with its employees. 

Green certifications and labels, 

quality marks 

Nivea product line by 

Beiersdorf AG 

Cleaning and hygiene 

products 

Nivea ensures that the palm oil it uses in the 

production of its cosmetics comes from 

responsible farming practices that do not 

contribute to deforestation. As such, it is  

a member of the Roundtable on Sustainable 

Palm Oil (RSPO) organisation, sourcing raw 

materials that have the appropriate 

certifications. 

Ecological events and meetings 

(promoting opportunities and 

specialist knowledge in the field 

of organising sustainable events 

and meetings, e.g., event 

calculator, a tool for measuring 

the environmental impact of 

events) 

BNP Paribas Bank 

Polska S.A.  

Banking and loans 

The BNP Paribas Green Film Festival is  

an 8-day showcase of competition films in 

several open-air cinemas in Krakow. On the 

Vistula Boulevards, there is what is known 

as Festival Town, where discussion panels 

with creators and experts are organised, as 

well as ecological and film workshops.  

The event supports filmmakers and is a 

combination of art and ecological education. 
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Cont. table 3. 

Involving relevant influencers and 

sustainable direct marketing 

practices 

Rossmann 

Cleaning and hygiene 

products 

The <Czujesz Klimat?= (Do You Feel the 
Climate?) campaign, in collaboration with 

Natalia Szroeder – a Polish vocalist, 

promotes her eco-friendly actions and values 

through a commercial spot and posts on her 

Instagram profile, encouraging her audience 

to adopt them as well. 

Volunteering 
Santander 

Banking and loans 

Employee volunteerism benefits both the 

workers and society at large. Volunteer 

efforts are focused on supporting education 

and scientific development, advocating 

equal opportunities, and building a civic 

society. 

Education and engagement: 

workshops, training sessions, 

webinars, and competitions 

focused on sustainable behaviours 

and attitudes 

Zalando  

Clothing textiles  

Zalando offers multiple tips on their website 

to care for clothes and footwear, to minimise 

frequent wardrobe changes that contribute to 

environmental pollution – a series of tips  

"W jaki sposób..." (How to...), e.g. "W jaki 

sposób... PrzedBużyć trwaBo\ć ubrań planując 
pranie" (How to... Extend the durability of 

clothes by planning washing). 

Ferrero Rocher 

Food products 

Ferrero Rocher has undertaken the education 

of farmers, as well as supporting local 

communities in the areas where it sources 

ingredients for its products. 

Dekra  

Supervision, advisory 

services and business 

support 

 Dekra conducts training for entrepreneurs 

and companies that want to learn how to 

grow their business with respect for the 

natural environment, communities and 

standards. 

Thematic (pro-sustainable) blogs 

InPost  

Courier services/ 

Transportation 

Publishing educational and informational 

sustainable blog posts related to 

environmental protection ("InPost dla 

\rodowiska") (InPost for the environment), 
as well as about athletes’ achievements – 

values that are promoted by the brand 

("InPost Sport Team").  

Thematic (pro-sustainable) 

podcasts 

Selena FM S.A 

Building material 

prefabricates 

Creating a series of podcasts on Spotify 

dedicated to sustainable development 

("Zrównoważony rozwój w Grupie Selena") 

(Sustainable development in the Selena 

Group), discussing topics significant to the 

industry the service operates in ("Selena 

Experience. Budowanie przyszBo\ci") 
(Selena Experience. Building the future). 

Sustainable loyalty programmes 

(a loyalty programme that 

rewards guests for choosing 

sustainable options and 

participating in environmentally 

friendly actions) 

Delikatesy Centrum  

oraz Kasztelan 

Trade and food products 

The <Naturze się należy= (Nature Deserves 
It) programme encouraged customers to 

support glass container recycling by 

returning them to the Delikatesy Centrum 

store network. During the campaign, 

consumers received gifts. 

Press releases and media coverage 

(press releases sent to local and 

industry media to announce 

significant milestones, initiatives 

or achievements in the field of 

sustainable development) 

CCC S.A.  

Clothing textiles 

The <Komunikaty prasowe= (Press 
Releases) tab on the website is used for 

distributing press releases, including those 

concerning sustainable development, e.g. 

"Grupa CCC z oceną „AA= w ratingu MSCI 
ESG" ("CCC Group with an 'AA' rating in 

the MSCI ESG rating). 

Source: Own development based on conducted research. 
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The branded sustainable marketing projects indicated in the table seem to be a good example 

to follow by other market players, with emphasis on their social and business significance.  

This includes building the brand capital in the current market conditions, in line with the 

principles of sustainability and the 2030 Agenda, which describes a vision of the world 

respecting the 5P principle (People, Planet, Prosperity, Peace, Partnership) and 17 Sustainable 

Development Goals. The indicated examples of the use of various sustainable marketing tools 

expand the reader's knowledge, skills and competences. They can be used to determine how to 

adapt particular tools in different sectors and how many benefits can be achieved 

(environmental, social, economic and managerial).  

The research conducted leads to the conclusion that sustainable marketing is gaining 

increasing popularity in Poland and is being appreciated by both commercial and  

non-commercial organisations’ management. Initiatives from the analysed area fit very well 
into the current market conditions. Significant practices of sustainable marketing include: 

sustainable social responsibility, including support for charitable organisations, educational 

initiatives, human rights, equality and diversity (e.g., ING Bank [ląski); pro-ecological 

offerings of products and services that are environmentally friendly; reusable packaging, 

recycled products, energy-efficient appliances, car-sharing services, or support for initiatives 

aimed at reducing the carbon footprint (e.g., CCC S.A.) and protecting the personal data of 

consumers (e.g., InPost). 

The research has confirmed that modern organisations should engage in sustainable 

initiatives for the benefit of involved stakeholders and the community at large, Earth’s resources 
and their rational use, combating the effects of climate change, and in all areas outlined by the 

Agenda 2030 and the EU ESG directives. 

5. Conclusions and recommendations 

As a result of the deliberations and research, the main determinants of managing modern 

organisations and the need for sustainable marketing have been identified as: intensifying 

climate change, a multitude of global-scale problems – social inequalities, wars, epidemics, 

hunger, crime, but also the development of information technology, digitisation, trends related 

to social responsibility, sustainable development and resource management, as well as the 

expectations of consumers who are increasingly willing to use sustainable products and are 

interested in projects and initiatives in sustainable marketing. 

The need to adapt managerial actions, including marketing, to current market conditions 

means that sustainable marketing initiatives, including sustainable campaigns,  

play an increasingly important role in the effective management of modern organisations. 
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This also leads to the promotion, under the brands’ emblems and with the commitment of 
its stakeholders, of a sustainable approach to resource management and the undertaking of 

projects that are consistent with the goals of the 2030 Agenda and the recommendations of the 

ESG directive. 

Sustainable marketing is increasingly used by both commercial and non-commercial 

organisations. Many sustainable projects and campaigns are implemented in various areas 

stemming from the Agenda 2030 and the ESG European Union Directives. 

In summary, sustainable marketing plays a particular role in managing modern 

organisations in relation to the concept of a sustainable organisation, which assumes the 

organisation’s commitment to achieving a competitive advantage through strategic adaptation 
and development of ecological and social processes, supporting the production of ecological 

and social products and services, and innovative practices in human resource management. 

Implementing a sustainable marketing strategy may appear easy in theory. In practice,  

it requires the work and commitment of many people, both from the agency and the interested 

party, dedicating countless hours to the creation of its principles and the development of  

an implementation programme. 

It is essential to remember that sustainable marketing campaigns should not only stem from 

the objectives of the 2030 Agenda and the EU ESG Directives but should primarily consider 

strategic insights, the brand’s concept, keep up with trends, surprise positively and consistently 
engage stakeholders in the cause. Measuring the effectiveness of actions in environmental, 

social, economic and commercial aspects is crucial. 

In light of our research, the main advantages of sustainable marketing and its resulting 

benefits include: changing behaviours and attitudes towards managing the Earth’s resources; 
contributing to environmental protection, countering the progression of climate change; 

achieving the goals of the 2030 Agenda and the EU ESG Directives; increasing brand 

recognition and improving its image; cutting costs and enhancing company efficiency;  

better compliance with legal requirements; increasing effectiveness in acquiring customers and 

partners who expect sustainable practices from marketers; investing in innovations  

(e.g., biodegradable packaging), quality and diversity of the offer, as well as in the 

communication and education of stakeholders. 

On the other hand, the following can be considered drawbacks to the concept:  

higher financial, time and organisational investments, as the company must adapt its offerings, 

processes and communication to the demands of sustainable development (research and 

development, certification and quality control, education and stakeholder engagement);  

the risk of a disconnect between the company’s declared actions and its actual ones in terms of 

environmental and social efforts (the company must be credible and transparent); greenwashing 

– a loss of customer trust and loyalty, exposure to criticism and a tarnished image due to 

excessive or false emphasis on the company’s eco-friendliness or social responsibility; limited 
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demand from consumers, who are often not ready to change their habits and preferences in 

favour of sustainable consumption. 

In summary, the authors believe that sustainable marketing in the academic dimension is  

a particularly important field within management and quality sciences, and in the practical 

dimension, it constitutes a set of comprehensive tools (as proposed in their approach), 

methodical actions taking into account the specifics of selected economic sectors,  

and recommendations for marketers. Sustainable marketing campaigns are particularly 

desirable in current market conditions, offering numerous environmental, social, economic and 

management benefits, and generating value for the stakeholders involved. 

The authors wish to emphasise that in sustainable marketing projects, new technologies 

such as the use of AI, chatbots, AR and VR, are particularly useful. It is also essential to involve 

stakeholders in projects under the emblem of brands. It seems essential to personalise actions 

and skilfully link them to the brand’s values and history, its sustainable strategy, as well as 
keeping up with trends and seizing emerging opportunities. Success may be determined by 

skilfully managed marketing communication campaigns involving influencers, the use of video 

formats, leveraging online communication, and surprising and creative initiatives.  

For marketers interested in implementing sustainable marketing, the authors propose the 

following recommendations: 

All projects in this area should address significant issues consistent with the goals of the 

2030 Agenda, EU ESG Directives, and the brand values under which they are implemented. 

Marketers should start by researching their target market to understand who their customers 

are – what is important to them, what they are interested in, and how to engage them.  

Those responsible for designing sustainable strategy/campaigns should consider defining  

a brand purpose that goes beyond traditional financial metrics. This is a fundamental step that 

enables a company to understand the context of its operations and determine the values it wants 

to convey to stakeholders. 

When designing sustainable marketing strategies for brands, it is worth considering the 

following stages: analysis of the initial situation, defining objectives and assumptions, selection 

and development of marketing tools and their implementation, control, and conclusions for the 

future. 

The optimal solution is integrated activities in this area using a systematized and extended 

range of activities. The key ones include campaigns, actions, and projects of sustainable 

marketing, along with supporting online communication considering the progress and 

development of social media functionalities and special platforms dedicated to campaigns/ 

projects. 

The authors consider the sustainable marketing actions of the Unilever group and its 

affiliated brands exemplary and worth emulating, regardless of the sector in which one wishes 

to conduct sustainable marketing. It is also valuable to observe award-winning campaigns from 
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competitions such as Spinners and Effie Awards (especially special categories: ESG Influence 

or Positive change: Environmental, Governance, Social). 

Marketers should pay particular attention to marketing communication supporting their 

sustainable marketing projects, including involvement of industry journalists.  

Sustainable marketing projects are worth implementing with partners (they are more 

credible and result in synergy), with the participation of appropriately selected influencers,  

and with the involvement of customers, internet users, and other interested stakeholders. 

It is worthwhile to use technological advancements and apply AI, chatbots, AR, VR,  

and personalized actions in projects undertaken.  

The authors recommend measuring the effectiveness of implemented sustainable marketing 

campaigns, including the growth of the brand's community, environmental effects, shaping 

behaviors and attitudes of participants, achieving goals, and increasing brand recognition and 

improving its image, which contributes to innovation for future actions. 

The research issue undertaken is worth analysing across a larger number of brands 

representing the considered economic sectors, and perhaps even increasing the number of 

sectors taken into account. Furthermore, the upcoming project also plans to conduct opinion 

research among representatives of the communities of the analysed brands and its key 

stakeholders in order to obtain information on the perception of sustainable marketing practices 

and individual campaigns. 

Systematized sustainable marketing issues and particularly expanded action instruments 

broaden knowledge in the field of management and quality sciences. Meanwhile, specific brand 

projects in this area generate many benefits for the planet, its resources, people,  

and the conditions in which current generations and future generations will live. 
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Purpose: The beginning work in a new place for an employee means a lot of stress resulting 

from confrontation with unfamiliar surroundings and people. The process of introducing an 

employee to work should involve not only the employer, but also the entire team, emphasizing 

care, willingness to help and support at such an important initial stage. The main aim of the 

research is to examine whether the adaptation of new employees in a trade enterprise is 

effective. An attempt has been made to identify the conditions in the process of social and 

professional adaptation of a new employee through the prism of corporate social responsibility.  

Design/methodology/approach: The paper is consisted with 2 parts. The first is about  

a theoretical context of CSR in small trade company level and personnel management issues 

and the adaptation of a new employe. The second part includes findings on research.  

The case study was used to develop research problem. The research questions included the issue 

of stress in the adaptation process and the role of the introducer. The study covered 100% of 

the study population. Data were analyzed using descriptive and non-parametric statistics 

methods (e.g. classification trees method to identify the importance of predictors). 

Findings: The research results indicate that the adaptation of a new employee is an important 

element of his/her quality of professional life, and for the organization it is an important aspect 

of implementing the social responsibility strategy. Taking into account the needs of employees, 

as internal stakeholders of the company, is an expression of the implementation of socially 

responsible management. The implementation of the CSR strategy can be assessed by the 

degree of employee satisfaction with the quality of work life, which results from the 

effectiveness of fulfilling tasks in the adaptation process. 

Research limitations/implications: Due to the fact that research is limited to the one chosen 

company results can not be uncritically generalized. This study covers only a narrow part from 

a wide range of problems in shaping social responsibility in business. It only applies to actions 

taken towards employees in the adaptation process. Due to this implication, research should be 

deepened and expanded to include additional aspects both in terms of responsibility towards 

employees and other stakeholder groups. 
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Practical implications: The research results can be a source of information for managers about 

factors important in shaping the personnel function of a socially responsible organization, 

primarily in the field of social and professional adaptation. 

Social implications: The article contributes to the development of knowledge and 

dissemination of good practices in the field of corporate social responsibility. 

Originality/value: The article presents a new approach to managing the personnel function in 

a business organization through the prism of the principles of social responsibility.  

Previous research does not directly or comprehensively take into account possible connections 

between corporate social responsibility and the adaptation process. 

Keywords: corporate social responsibility, socio-professional adaptation, quality of 

professional life, trade enterprise. 

Category of the paper: Research paper. 

1. Introduction 

The issue of corporate social responsibility, although not yet widely used in the practice of 

small and medium-sized enterprises, is permanently entering the canon of management 

sciences. The challenges that today's organizations face in terms of competition are increasingly 

associated with the need to expand the field of responsibility. This is done by including more 

stakeholder groups and pursuing a wider range of goals in various areas of social responsibility 

(Corporate Social Responsibility, CSR) (Borowska-Pietrzak, Stojan, 2023; Wolniak, Hąbek, 
2016). 

The first and most important resource of every organization are people and the capital they 

represent (Włodarczyk, 2022; |ychlewicz, 2015), hence, the first and priority group of 

stakeholders of every enterprise are its employees (Duda, 2022). A manager's responsibilities 

include acting as a leader. If he wants to maintain a team of qualified and committed employees, 

he should shape the elements of the quality of their professional life according to their needs. 

The quality of professional life is an important element of the quality of life in general, 

because work itself is an unquestionably important part of life (Jakubczak, 2014). In this aspect, 

the problems of shaping work-life balance become the subject of theoretical, but also practical 

considerations among managers. 

A socially responsible organization is a concept that is not sufficiently defined in the 

literature and practice. Corporate social responsibility has numerous definitions that are 

constantly evolving, but they are so broad that they do not allow for undisputed determination 

of whether an organization can be considered socially responsible or not. For example, 

Lemańczyk (2023) states, following Romanowski (2016), that the new business model that 

appeared in the second half of the 20th century is characterized by the inclusion of 

environmental and social aspects in business activities. Lemańczyk adds that responsible 
business activity is characterized by sharing the profits obtained with internal and external 

stakeholders (Lemańczyk, 2023). Romanowski, presenting the evolution of views on CSR, 
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mentions its aspects: the moral obligation of the enterprise, charity and fiduciary.  

It also presents, on the one hand, the occurrence of a conflict of economic and social goals when 

implementing this concept, and on the other hand, the possibility of a positive impact on the 

economic results of enterprises (Romanowski, 2016). Due to its specificity, the phenomenon of 

corporate social responsibility may take various forms of organizational activity in various 

spheres of its functioning. It includes influence and actions in the context of responsibility for 

the well-being of many diverse stakeholder groups, e.g. the local community, society as  

a whole, selected social groups, contractors, consumers, etc. The implementation of the CSR 

concept is very flexible and this flexibility refers to the diversity and scale of the organization's 

influence in the sphere of interests and influence (Kuropatwa, 2015). So far, there are no tools 

for objective assessment of this phenomenon for its unquestionable classification. Therefore, 

there is a risk of activities simulating CSR, e.g. in the form of greenwashing (Jakubczak, 

Gotowska, 2020). In this study, it is assumed that the main group and therefore the first group 

of stakeholders towards whom the company should act socially responsibly are employees.  

In terms of responsibility towards employees, one of the issues is the adaptation of a new 

employee.  

The importance of the problem of socio-professional adaptation results from its direct 

impact on employees' work results, but despite this, many organizations do not pay due 

attention to this topic, and this process is spontaneous. Many managers underestimate the 

importance of the adaptation process, believing that it may take place unplanned, they do not 

want to spend available funds or they often implement it only partially. Most organizations do 

not even have basic programs for adapting new staff (Kolesnichenko et al., 2018; Stacho et al., 

2017). 

There are three important issues related to the recruitment process: expanding the pool of 

potential candidates, employing the best candidates and introducing them to work (Ulrich, 

2008, p. 112). The process of introducing a new employee to work is aimed primarily at 

familiarizing him with the organization of work in the company, with the procedures,  

with the organizational culture, as well as with the values professed in an organization 

(Juchnowicz, 2003, p. 93). Regardless of the form of induction of a new employee, during the 

first few days it is the responsibility of the team, and above all the supervisor, to provide 

information about the specifics of the company, i.e. organizational culture, company history 

and prevailing customs (Ciekanowski, 2012, pp. 132-133). 

The main aim of the research is to check whether the adaptation of new employees in  

a trading company is effective1. The considerations are conducted in the context of the 

principles of social responsibility. The focus was on the subjective opinions of employees 

resulting from their experiences, because it was assumed that the degree of meeting the needs 

                                                 
1 Effectiveness is the ability to set appropriate goals to <do the right thing=. An effective action is one that, to some 

extent, leads to the intended result. The measure of effectiveness is the degree of achievement of the goal, after: 

Gilbert, Stoner, Freeman, 2011, p. 24. 
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of stakeholders in the adaptation process is also an indicator of the level of the company's social 

responsibility in the area of employees. Dialogue and participation of employees in 

management, i.e. taking into account their needs, is one of the elements of corporate social 

responsibility (Norm ISO 26000). 

The following specific objectives have been formulated: 

1. Determining the course of the adaptation process in a commercial enterprise: type of 

process - degree of formalization; occurrence of individual stages, their order, length; 

intensification of control. 

2. Determining the employee's satisfaction with the adaptation process: stress level; 

assessing the degree of control; assessment of the level of responsibilities; assessment 

of the atmosphere in the first days of work; assessment of meeting the expectations and 

identifying the needs of the new employee; assessment of individual activities of the 

adaptation process; feeling of belonging to a team. 

A case study have been chosen as the research method, which allows for a detailed 

exploration of the problem. The choice of the research entity have been purposeful, its main 

criterion was the possibility of obtaining the results of a direct interview from employees.  

A survey questionnaire have been used. 26 employees took part in the study, which constituted 

100% of the study population (full study). The study was conducted on people employed in  

a trading enterprise located in the Kuyavian-Pomeranian Voivodeship. A trading enterprise is 

understood as an economic entity whose primary activity is the sale of goods. 

Data were analyzed using descriptive and non-parametric statistics methods  

(e.g. classification trees method to obtain the importance of predictors). 

The article consists of a theoretical part and an empirical part. Chapters 2 and 3 focused on 

locating the personnel function in the context of corporate social responsibility. Then, there are 

presenting the process and types of adaptation, as well as factors influencing employee 

adaptation. The second part presents the characteristics of the respondents and the organization 

and course of the study, as well as the study results in a graphical, tabular and descriptive 

manner. Then, the results obtained have been discussed in the context of other similar studies 

and the conclusions have been included in the summary.  

2. Social responsibility of business and employees 

The personnel function is one of the basic functions in an organization (Włodarczyk, 2022). 
Experience from practice shows that it is implemented with a different approach to employees' 

expectations and goals. The scope of employee management, in addition to the dimension of 

human resources administration, includes human capital management, which is closely related 

to leadership, management styles and motivation. Both human resources administration and 
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leadership is a difficult task for managers. It requires taking into account knowledge and 

experience in management, psychology and sociology. This issue is becoming more and more 

important in the light of the thesis that in today's organizations the only area of competitive 

advantage is the area related to human capital, because the remaining resources of the 

organization are relatively easier to imitate by competitors. Human capital makes the 

organization unique and is the carrier of its knowledge, which is accumulated in the 

organization's experience. It turns out that in the perspective of the development of ethical 

issues in management and their increase in importance gaining in a competitive advantage, 

human capital is also gaining importance as a carrier of the social responsibility of the 

organization. Ethics concerns people, not organizations. The norms and values shared by the 

members of an organization create its unique organizational culture (Gajowiak, 2023).  

It should be noted that in the context of social responsibility, employees are treated in the 

organization not only as stakeholders, i.e. recipients of CSR activities, but also play an active 

role, as inspirators and implementers of the CSR strategy in all key areas for an organization. 

Every manager who deal to personnel activities and followed the implementation of the 

overarching goals in the organization, should also plan its strategic dimension. Specialized 

strategies, also within the personal function, towards social responsibility, are the CSR strategy. 

Employees are also stakeholders and implementers of the CSR strategy. In both of these 

roles, an essential condition for success is obtaining employee involvement in implementing 

this strategy. This effect can be achieved not only by carefully identifying the needs reported 

by stakeholders, but also by entering into a dialogue with them. Two-way exchange of 

information between employees and strategy managers begins already in the planning phase, 

i.e., primarily, in setting goals for implementation, and it is the recipients of the CSR strategy 

in the area of employees who are most reliably able to indicate their own needs that should be 

taken into account in the organization's goals. In accordance with the principles of management 

by objectives, employee participation in defining goals and then also programs for their 

implementation not only increases the effectiveness of undertaken actions, but also has  

a motivating effect. In this way, employee involvement is achieved not only as contractors,  

but also as stakeholders of the CSR strategy. 

The guidelines on social responsibility included in the non-mandatory ISO 26000 standard 

include discussion and guidance for shaping CSR strategies in seven key areas. One of them 

contains practices directed employees. The standard divides and characterizes the scope of the 

organization's impact on personnel into several issues. Employment and labor relations 

practices were listed first. The overriding premise here is the need to shape employment 

security, including concluding permanent employment relationships, and counteracting all 

forms of discrimination. Another element is working conditions and social protection.  

The importance of shaping work-life balance is particularly strongly emphasized, which 

determines the quality of life not only of employees, but also of their families. In the sphere of 

social dialogue, the most important issues are creating a climate of understanding in employer-
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employee relations and the application of democratic principles. Occupational health and safety 

are to be based on the highest standards, so it is recommended to continuously improve 

processes and identify sources of risk, as well as develop plans to prevent and minimize this 

risk. Another important issue in which the company should demonstrate actions responsible is 

training and development in the workplace. The expected effects of activities carried out in this 

aspect are not only the development of professional competences in the current job position, 

but also the personal development of the employee as a full member of society and a mobile 

employee in the perspective of shaping his or her own career (26000, 2010). 

3. The concept and essence of employee adaptation  

The concept of adaptation has been used in science for over 150 years. They can first be 

seen in the natural sciences. K. Darwin (year), describing the course of development of the 

living world, pointed to the role of adaptation. He documented that its mechanism consists in 

better adaptation of living organisms to living conditions by gaining greater ability to survive 

those of them that have significantly reorganized the properties corresponding to the 

requirements of the environment. A little later, the topic of adaptation entered the social 

sciences, especially sociology (Kowalik, 1998, pp. 13-15). Adaptation is an extremely broad 

concept closely related to education, economics, sociology and psychology. Its purpose is to 

orient employees to the environment in accordance with the planned process. Unfortunately, 

this process is underestimated by many organizations. Adaptation concerns not only the 

professional aspect, but also the social one, because the employee learns not only the duties and 

rules of the company, but also the people who function in it (Kału}ny, 2018, p. 347). 

One of the simplest definitions by Z. Janowska (2010) says that adaptation includes the 

introduction of new employees to the company and should take place after the employee 

selection phase. It begins when a new employee enters the organization (Janowska, 2010,  

p. 83). 

In turn, J. Szczepański (1963) adds that adaptation aims to modify the characteristics of 
employees so that they meet the company's requirements, which, as stated by H. Olesiak (year), 

is measured by the employee's job satisfaction (Szczepański, 1963, p. 162). 

During adaptation, the employee and his quality play the main role. Immediately followed 

by them is the company's value system communicated to employees located. The system 

consists of opinions, attitudes, interests and ways of behavior. Success is the adoption and 

acceptance of the system, or rather entry into the organizational culture. In accordance with  

an effective personnel policy, employees should adapt to new roles, positions, co-workers and 

working conditions (Szałkowski, 2006, p. 106). 
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Adaptation has a dual nature and depends largely on the industry, culture, norms and goals 

of the organization as well as the employee himself and how he absorbs the information he 

acquires. The essence of adaptation is to transmit expected behavior patterns and respond to 

changes (Kału}ny, 2018, p. 349). 

Focusing on the concept and essence of adaptation of new employees, it is also necessary 

to mention what the goals are. T. Oleksyn listed the following goals of employee adaptation 

(Oleksyn, 2017, pp. 271-274): 

 introducing a new employee to the organization as quickly and effectively as possible, 

and more specifically, familiarizing him with: 

o about the mission, 

o about the history of the company, 

o about the strategy of action, 

o about health and safety regulations, 

o about the division of labor, 

o about the scope of duties, 

 achieving independence at work as quickly as possible, 

 training the employee in performing his duties, achieving the required quality and work 

efficiency, 

 interest of the new employee in the organization and presenting him with opportunities 

for further personal development, in order to encourage him to stay in the organization, 

 reducing stress related to a new job, 

 familiarization with applicable internal and external regulations, 

 learning how to behave and react in non-standard, crisis or dangerous situations. 

Combining all the collected information, it can be concluded that adaptation is a concept 

closely related to sociology, pedagogy, psychology and economics, which aims to orient new 

employees in organizational structures. Adaptation has a two-fold nature: we are talking about 

professional and social aspects. Employee adaptation begins after the recruitment process and 

plays an important role in it. During the orientation process, information about duties and tasks 

is provided, co-workers, the position and the company's value system, including views, 

attitudes, interests and behavioral patterns, must be presented. In the adaptation process,  

the employee's characteristics are modified so that they meet the organization's requirements. 

Adaptation is effective when the employee is independent and able to work in a team (Kału}ny, 
2018, pp. 347-349). 

3.1. Types of adaptation and providing necessary information 

Sometimes a situation occurs when an employee is unable to adapt to the work environment. 

This is influenced by the personality traits of a individual, but also of his or her colleagues.  

The adaptation process begins with assigning the employee his position, and there are two types 

of it (Pawlak, 2011, p. 250; Wo{niak, 2013, p. 294): 
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 spontaneous adaptation, 

 guided adaptation. 

The first type is the spontaneous adaptation of the employee himself, which forces him to 

obtain information from various sources in the organization, co-workers or self-observation of 

the environment. In this case, the organization does not incur any costs related to the 

acclimatization of employees, but full acclimatization takes much longer. The likelihood of 

process failures and employee resignations also increases. This may be due to incomplete and 

erroneous information obtained through spontaneous information and experience collection 

(Ludwiczyński, 2006, p. 216-217). 

Guided adaptation includes precise activities preparing new employees to fulfill their role 

in the organization. The adaptation process carried out in this way gives the employee a sense 

of security and bond with the company, which increases his participation in the duties 

performed. This is a cost-intensive process, but because employees learn faster, the adaptation 

time is shortened. The risk of employees leaving is also reduced. The costs incurred by the 

company are related to the development, implementation and enforcement of employee 

adaptation plans. The program is especially effective when it is created with a specific employee 

in mind (Ludwiczyński, 2006, pp. 216-217). 

Regardless of the type of introduction, the basic role of the supervisor is provided emploee 

with the necessary information. They concern the specificity of the enterprise,  

i.e. the company's history, mission and goals, or prevailing customs (Ciekanowski, 2012,  

p. 133). The necessary information for the proper implementation of a new employee is 

presented in Table 1. 

Table 1.  

Necessary information for proper onboarding of a new employee 

Area Contents 

Basic information about the company the company's history 

products and services provided 

Goals and organization of the enterprise mission of the company 

organizational structure 

development strategy 

Working conditions working time 

health and safety at work 

Development prospects employee development program 

career development paths 

periodic evaluation system 

training 

Terms of remuneration for work salaries 

loans 

Interpersonal relations employee organizations 

sources of information 

buffets, dining rooms 

Additional benefits social benefits 

non-wage forms of remuneration 

forms of insurance 

Source: Jamka, 2001, p. 162; Ciekanowski, 2012, p. 133. 
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The literature also divides information into three types. According to J. Stoner and Ch. 

Wankel, a newly hired employee should receive three types of information (Stoner, Wankel, 

1992, p. 292): 

 basic (general) – company history, goals, services provided, 

 detailed – regulations, rules applicable in the company, benefits to which employees are 

entitled, 

 fundamental – information regarding everyday, routine work. 

Basic (general) information should be provided to the employee during the inaugural 

meeting. Issues regarding the elements that should contain basic and detailed information are 

presented in the table 2. 

Table 2.  

Elements of basic and detailed information provided to a new employee 

Specification Elements 

Basic information mission of the organization, goals and strategies, history, basic economic and 

organizational data, characteristics of the business, position on the market, 

products or services offered, main customers 

Detailed information organisation of working time, management system, remuneration rules, social 

security of the employee, evaluation of effectiveness 

Source: Ziębicki, http://studenci.pl/zarzadzanie/zasludzkie/sem29.html; Jamróz-Ligęza, 2012,  
pp. 19-32. 

Effective employee onboarding will facilitate the initial phase of employees' functioning in 

the new conditions and speed up the adaptation process, and the more time invested in the 

process of introducing a new employee to the team, the greater the chances of achieving the 

desired effect, i.e. gaining a new participant in the organization who is faithful, committed and 

aware of their responsibilities (Ciekanowski, 2012, p. 133). 

3.2. Adaptation process 

The adaptation process is important, but at the same time difficult when taking up a job for 

the first time in your career. This is a watershed moment in everyone's life, as work is associated 

with hopes and plans for the future, not only financially, but also with the possibility of 

professional or personal growth. The future employee is tailored not only to perform a specific 

job, but also to all future work experiences (Kału}ny, 2018, pp. 349-350). To ensure correct 

adaptation, instrument kits are used. Such tools include (Jamróz-Ligęza, 2012, pp. 19-32): 

 guides for supervisors, 

 brochures. 

 information available on the Internet, 

 integration trips. 

Socio-professional adaptation has a fixed structure and elements. They consist of 

recommendations aimed at correct implementation. An important element is getting to know 

your co-workers. A common mistake is introducing a new person to too many employees in  
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a short time. A new employee may feel uncomfortable and nervous due to not remembering all 

the names. In order to avoid such a situation, the adaptation phase should be spread over several 

days. First, introduce the new person to people directly related to the position held, and then to 

representatives of other departments in the company (Jamróz-Ligęza, 2012, pp. 19-32). 

There is divisions of the adaptation process in the literature presented by P. Krzyszkowski. 

This process has four stages (Krzyszkowska, 2016, pp. 16-19): 

 the first is to introduce employees to the workplace. This is an extremely important 

element because the effectiveness of subsequent stages depends on it. It should contain 

introduction of co-workers and provide all information related to responsibilities, tasks 

and applicable organizational rules and culture; 

 the next stage is initial professional experience, which is closely related to the first stage. 

Here, the employee is monitored on how he or she copes with the tasks assigned to him 

or her. Questions are asked to confirm knowledge and dispel any misunderstandings 

and misunderstandings; 

 the penultimate stage is the assessment of the employee's adaptability, usually 

performed by the immediate superior. The employee's knowledge is checked whether 

he has learned all his duties and whether he can handle them independently; 

 the last stage of the process is drawing conclusions regarding further staff development. 

A more detailed division was proposed by A. |arczyńska-Dobiesz, who presents six stages 

of the adaptation process (|arczyńska-Dobiesz, 2008, p. 41). 

To sum up, the adaptation process includes all activities related to the new employee's 

orientation to co-workers and the new environment, as well as familiarization with the 

applicable rules, duties and tasks. Adaptation can be spontaneous or guided and can be divided 

into stages facilitating its implementation (Rutkowska, 2006, p. 119; Ludwiczyński, 2006,  
pp. 216-217; Pawlak, 2011, p. 250; Wo{niak, 2013, p. 294). The figure of the supervisor or 
other person introducing the new employee to the organization plays an important role in this 

process. 

4. Methodology and results 

The main objective of the study was to check whether the adaptation of new employees in 

a commercial enterprise is effective in the context of social responsibility. In order to obtain the 

data, a research tool was used, i.e. an online survey questionnaire. The survey was conducted 

at a commercial enterprise in the Kuyavian-Pomeranian Voivodeship at the beginning of 

February 2023. All responses were anonymous. The survey questionnaire was created using 

Google Forms. Then, it was made available on-line in a joint group created especially for the 
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participants. The study group consisted of 26 people, which constituted 100% of the study 

population. 

4.1. Characteristics of the study group 

There were more women (57%) then men (43%) among the surveyed people.  

The study participants were divided into three age groups. Most respondents (68%) were 

between 18 and 25 years old. The second largest age group was 26 to 35 years old (24.6%).  

The least number of people were in the age group of 36 to 45 (7.4%). The respondents had 

various educational backgrounds, the vast majority of them (55.9%) had secondary or higher 

education (29.7%). A very small group of people had primary/lower secondary education 

(4.6%) or vocational education (9.8%). The respondents live in towns of various sizes.  

The largest group of respondents (33.9%) comes from cities with up to 50,000 inhabitants.  

Two further groups of respondents were people from cities with 51,000 to 150,000 inhabitants 

(27.4%) and people from rural areas (22.6%). The remaining study participants come from 

cities with 151,000 inhabitants or more (16.1%). 

4.2. Research results 

At the beginning of the study, respondents were asked whether they had been trained in 

occupational health and safety rules. All respondents (100%) responded positively. Then it was 

checked whether the respondents were familiar with the company's structure, mission, strategy 

and goals. Less than half were familiar with it (42.3%), the remaining respondents were familiar 

with only some of the above (30.8%) or not at all (26.9%). 

Next, it was checked whether the respondents were provided with information about their 

first day of work. Most people answered yes (84.6%). This result is positive and suggests that 

the vast majority of respondents received information regarding their first day of work.  

This is important because the first day in a new job can be stressful, and providing the right 

information can help employees feel more confident and better prepared. Respondents who 

have not received information about their first day of work may feel uncertain and confused, 

which may affect their initial experience of work. Providing information about the first day of 

work allows you to better prepare for the new environment, procedures and responsibilities. 

Those responsible for onboarding new employees should continue the practice of providing this 

important information to help employees feel welcome and comfortable in their new workplace. 

The results are presented in the figure 1. 
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Figure 1. Providing information on the first day of work. 

Source: Own research. 

It was also checked whether the new employee was properly prepared for work, and more 

specifically whether he was provided with the necessary tools for work, and whether he knew 

where each department, room, kitchen and toilet were located in a new place of work.  

First, it was checked whether the employee was equipped with the tools needed for work.  

Most respondents answered affirmatively (80.8%), and few answered negatively (19.2%). 

Then, they were asked whether the respondents had been shown around the workplace.  

The majority confirmed this fact (76.9%), but it should be noted that some of the respondents 

(23.1%) were not shown around the workplace. They may be less familiar with the work 

environment, which may impact their initial impressions and comfort in the new environment. 

A tour can help them adapt more quickly to the new environment and increase their 

involvement. The results for the above two questions are shown in table 3. 

Table 3.  

Preparation for work of the surveyed persons 

Question 
Answer 

Yes in % No in % 

Have you been equipped with all the tools you need to do your job? 80,8 19,2 

Have you been given a tour of the workplace? 76,9 23,1 

Source: Own research. 

Assigning a person responsible for induction new worker to work is important in the 

employee adaptation process. Unfortunately, it can be seen that most new employees did not 

have a person assigned to help in the adaptation process (23.1%) or this person changed 

frequently (38.5%). Assigning a supervisor is necessary, among others: in defining work rules 

for a new employee. Thanks to the assignment of a trainer, the employee knows who to contact 

in case of problems. Therefore, the relationship between the assignment of a caregiver and the 

knowledge of whom to contact in the event of problems occurred was examined. It is worth 

continuing the practice of assigning a supervisor in the first days of work to ensure that they 

feel confident and comfortable in the workplace from the first day (Table 4). 

84,6%

15,4%

Yes No
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Table 4.  

The relationship between assigning a supervisor and knowing who to turn to in case of 
problems 

Have you been assigned a person to carry out the 

adaptation process (supervisor)? 

Do you know who to contact if you have 

problems? 

Yes in % No in % 

I had one supervisor for the entire duration of the adaptation 61,1 0 

I didn't have a specific supervisor, I worked with many 

people, depending on the needs 

16,6 37,5 

The supervisor has changed many times 15,3 62,5 

Source: Own research. 

 

Figure 2. Supervisor stability and satisfaction with the recruitment process. 

Source: Own research. 

Assigning one permanent guardian to an employee was important for the respondents' 

assessment of the adaptation process. In this analysis, due to the relatively small size of the 

group, the 5-point scale was collapsed into a 3-point scale, grouping extreme answers from both 

sides of the scale. The highest positive ratings were given by people who were assigned one 

supervisor throughout the entire recruitment period (fig. 2). 

About the atmosphere during the first days at work, almost half of the respondents (46.2%) 

answered that it was neutral. Every third respondent (26.9%) stated that their welcome was 

nice. The study participants also admitted that they were received very nicely in the company 

(145.4%). Some of the people who took part in the study were welcomed to the company in  

a negative or very negative way (fig. 3). 
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Figure 3. Welcome to the company. 

Source: Own research. 

Respondents were asked to indicate whether they received learning materials that they could 

use both at work and outside of work. There is a large difference between receiving the 

necessary learning materials during training (92.3%) and access to training materials outside of 

work (53.8%). More than half of respondents received training materials that were available 

off-site, which may mean that they accessed the materials outside standard working hours or 

outside the workplace. The materials may be useful, especially for training that requires 

independent study or practice. It should be noted that the company has materials that can be 

used at work as well as at home, so you should consider where the difference in answers to 

these questions comes from. Access to materials outside the workplace was not as common, 

which may be an area worth considering in the context of improving employee access to 

additional learning sources. The results are presented in table 5. 

Table 5.  
Classification of respondents according to access to learning materials during training and 
training materials outside of work 

Question 
Answer 

Yes in % No in % 

Have you been given access to the learning materials necessary 

during the training? 
92,3 7,7 

Have you been provided with training materials that are 

available outside the workplace? 
53,8 46,2 

Source: Own research. 

The opinion on the length of the adaptation process was also checked. The big division is 

notced in the answers. The same number of respondents stated that the adaptation process was 

of appropriate length (42.3%) and too short (42.3%). A small group (15.4%) described the 

adaptation process carried out in the company as too long. However, the majority (80.8%) 

confirm that the adaptation process made it easier to start working independently.  

However, it was examined whether gender had a significant impact on the response.  

The results are presented in table 6. 

15,4%

26,9%

46,2%

7,7%
3,8%

very nice nice neutral negatively  very negatively
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Table 6.  

The Process of adaptation and gender 

Characteristics 

of respondents 

Has the adaptation process made it easier for you to start working independently? 

Yes in % Not in % 

Sex 
Woman 70,6 29,45 

Man 100 0 

Source: Own research. 

It was examined what actions had been taken to support the adaptation process.  

The most frequently mentioned were proposing to start to address each other by first names 

with colleagues (61.5%), initial training in knowledge about the structure and goals of the 

company (50.0%), a tour of the company (50.0%) and an integration meeting (46.2%). 

Respondents could indicate more than one answer. The results are presented in Table 7 in 

descending order. 

Table 7.  

Actions taken to support the adaptation process 

Actions taken 

Contribution of 

responses to % 

suggesting a switch to "you" with co-workers 61,5 

initial training in knowledge of the company's structure and goals 50,0 

guided tour of the company 50,0 

integration meeting 46,2 

training about the company's products 38,5 

handing over educational materials 38,5 

receiving a gift with the company's products at the beginning of work 34,6 

assignment of a supervisor 30,8 

access to the tools used at work 30,8 

information about the possibility of making mistakes 30,8 

information on who to contact in case of problems 26,9 

assignment of low-responsibility tasks 19,2 

feedback from the supervisor 15,4 

Source: Own research. 

The respondents were asked to assess the level of tasks in the first period of work.  

The majority indicated that the tasks were adequate to the competences (65.4%).  

This is a positive signal, suggesting that most respondents were faced with tasks that were in 

line with their skills and experience. This result may indicate an appropriate adjustment of 

duties to the level of employee competences, which affects their sense of comfort and 

effectiveness at work. Nearly one third of respondents (26.9%) believed that the tasks they were 

supposed to perform were too demanding or exceeded their current competences. This may be 

a signal that in some cases employees may have felt pressured or uncertain about their tasks, 

which could lead to stress and low job satisfaction. A small group of respondents (7.7%) 

believed that the duties in the first period of work were below their skills. It may be suggested 

that some employees may have felt a lack of challenge or a sense of not fulfilling their potential 

in the workplace. First of all, there is a need to pay attention to employees who believe that 

tasks are too demanding or exceed their competences. This may suggest that it is necessary to 

better adapt duties to the skill level of new employees or to provide them with appropriate 
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support and training. On the other hand, it is also worth taking an interest in employees who 

believe that their duties are below their competences. There may be untapped skills on the team 

that could be used more effectively. 

Respondents were asked to indicate the answers they agreed with. They concerned the 

feelings of new employees. They could indicate more than one answer. The majority of 

respondents (53.8%) felt responsible for the decisions they made in their work, which may be 

related to the autonomy or level of trust they enjoyed in their role. The results suggest that there 

are positive aspects to the relationship between employees and their caregivers or supervisors. 

However, there is still room for improvement in areas where scores are lower. The answers are 

presented in figure 4, from the answer with the largest number of indications to the answer with 

the least number of indications. 

 

Figure 4. Employees' assessment of the elements of the adaptation process. 

Source: Own research. 

Employees rated the adaptation carried out in the company on a scale from 1 (the worst)  

to 5 (the best). The largest group of respondents (46.2%) rated adaptation at level 3, which may 

suggest that most employees have average or neutral impressions of the adaptation process.  

The survey results indicate a certain differentiated assessment of the adaptation process in the 

company. However, it is worth paying attention to the group of employees who rated adaptation 

at the lowest level (5) (Fig. 5). 

 

Figure 5. Evaluation of the entire adaptation process. 

Source: Own research. 
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New employees rated their stress level in their first days of work. Opinion was measured 

on a scale from 1 (worst) to 5 (best). None of the respondents rated their stress level as the 

lowest, which may suggest that all respondents had some level of stress in the first days of 

work. The largest group of respondents, as many as 50%, rated the stress level at 4, which 

indicates a high level of stress in the first days of work. Most employees experienced moderate 

to high levels of stress in their first days on the job. This is understandable, because the first 

days in a new job can be difficult and full of uncertainty. It is important that employers offer 

appropriate support and assistance in the adaptation process to help new employees cope with 

stress and quickly adapt to the new work environment (figure 6). A more detailed analysis of 

the results revealed that most people who were satisfied with the adaptation process described 

their stress level as average (fig. 7). 

 

Figure 6. Stress levels in the first days of work. 

Source: Own research. 

 

Figure 7. Assessment of the adaptation process and stress level. 

Source: Own research. 

Based on the survey results, it is possible to determine the level of satisfaction of employees' 

expectations and needs in the first days of work in the company on a scale from 1 (worst)  

to 5 (best). The largest group of respondents (34.6%) rated the level of satisfaction at level 3. 

The next group of respondents (26.95) rated the level of satisfaction at level 4. The low level 
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of satisfaction with the fulfillment of the needs of newly adopted children was most 

significantly influenced by the participation of many caregivers in the adaptation process.  

The results indicate that most employees had average or good satisfaction of their needs and 

expectations in their first days of work. This is positive information, suggesting that in most 

cases the adaptation process met the expectations of new employees. However, it is worth 

paying attention to the group of employees who assessed satisfaction at lower levels, which 

may require further analysis and actions aimed at improving the adaptation process (fig. 8). 

 

Figure 8. The level of satisfaction of expectations and needs in the first days of work. 

Source: Own research. 

The low level of satisfaction with meeting the needs of people newly admitted to the team 

was most significantly influenced by the participation of more then one guardian in the 

adaptation process. 

Employees determined the level of control that was presented to employees in the first days 

of work in the company. Opinion was measured on a scale from 1 (worst) to 5 (best). The largest 

group of respondents, as many as 50%, rated the degree of control at level 4. Less than one 

sixth of respondents (11.5%) rated the degree of control at the highest level, which suggests 

that few had a very high level of control in the first days of work. A small percentage of 

respondents rated the degree of control as the lowest, probably they were very dissatisfied with 

the lack of control or excessive supervision in the first days of work. Most employees 

experienced a moderate to high level of control or supervision in their first days on the job.  

This may be due to an attempt to provide new employees with appropriate support and direction 

in their new work environment. However, it is worth paying attention to the group of employees 

who assessed the level of control at lower levels, which may require analysis and possible 

adaptation of the process to take into account the individual preferences and needs of employees 

(figure 9). 
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Figure 9. The degree of control that was shown to the employees. 

Source: Own research. 

The higher the level of control in the first days of adaptation, the more satisfactory the 

respondents rated it as. The degree of control was important for a positive assessment of the 

adaptation process (fig. 10). 

 

Figure 10. The degree of control and satisfaction with the adaptation process. 

Source: Own research. 

Based on the survey results, it can be determined whether the degree of control in the first 

days of work was appropriate from the employees' perspective. The majority of respondents 

(57.7%) assessed that the degree of control was appropriate for them. This indicates that most 

employees felt comfortable with the level of control or supervision. Less than half of 

respondents (42.3%) said the degree of control was not appropriate for them. The results are 

shown in figure 11. 
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Figure 11. Degree of control. 

Source: Own research. 

It should be noted that the largest number of respondents had a high degree of control during 

adaptation (fig. 12). 

 

Figure 12. Degree of control and its acceptance. 

Source: Own research. 

5. Discussion 

Research conducted among 350 Slovak organizations from various industries in 2017 

revealed (Stacho et al., 2017) that the issue of employee adaptation is important and related to 

shaping organizational culture. Only approximately every fifth company presents a systematic 

and organized approach to this process. Important elements in an employee's adjustment to  

a new organization include learning about the system of tangible and intangible values,  

the organizational structure, including formal and informal rules, and recognizing his or her 

own status in the company.  
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The authors of the study (Chernysh, Kozyk, 2021), using the example of the adaptation 

process of managerial employees in the hotel industry, also note how important the role and 

responsibility of the person directly supervising the adaptation process is. These people, called 

mentors, not only supervise the employee, but also advise him, act as role models and support 

the new employee as his individual needs become apparent. Eliminating the stress of a newly 

accepted member of the organization by creating relationships in the new environment (Jiang 

et al., 2022) ensures his high productivity (Lapointe et al., 2014). The adaptation process should 

be systematized in organizational activities and maximally tailored to the individual needs of 

novices (Cai et al., 2023). 

6. Summary and conclusion  

Adaptation of a new employee is an important element of the functioning of every 

organization, it allows the new employee to quickly adapt to the environment and provide him 

with knowledge and skills to accurately and correctly perform his duties and tasks. To sum up, 

the survey results indicate that the process of adapting new employees to the company may be 

stressful, but most employees feel satisfied with the level of control and satisfaction of their 

needs. However, there is room for improvement, particularly in the provision of information 

and support activities, to ensure a more positive experience for new employees. The presented 

analysis of the collected data allowed for the following conclusions to be formulated: 

1. Most of the surveyed people had received information enabling them to perform the 

assigned tasks. 

2. Most respondents were assigned a person to supervise the adaptation process and in 

most cases this person was rated as helpful. It should be noted that not all new employees 

were assigned a guardian and it is important to remember to avoid such a situation in 

the future. 

3. The majority of study participants described the adaptation process carried out in the 

company as sufficiently long, necessary and effective. 

4. Most of the respondents received access to the materials necessary for learning during 

the training, but attention should be paid to the differences in the answers regarding the 

materials that can be used at work and the materials available for learning at home. 

5. The company meets its obligations in terms of creating appropriate working conditions 

and training employees, providing instruction and instructions on safe behavior, because 

all new employees have undergone occupational health and safety training. 

6. The largest group of employees assessed the adaptation process at an average level.  

It is worth noting that there is a group of employees who rated the process at lower 

levels, which may require further action to improve the process. 
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7. The results indicated that most employees experienced moderate to high levels of stress 

in their first days on the job. The first days at a new job are often stressful, which 

emphasizes the need for appropriate support and preparation of new employees for this 

period. 

8. The majority of employees assessed that the degree of control in the first days of work 

was adequate. This indicates that most employees felt comfortable with the level of 

control or supervision presented during this period. 

9. The main factors of effective adaptation include the assignment of a new employee's 

guardian, who ensures an appropriate level of control in the initial phase, which helps 

manage the new employee's stress level. 

A socially responsible organization in the personnel sphere should ensure the highest 

standards, and this means meeting the needs of employees also from the first stage of their 

functioning in the organization. 

The obtained results made possible to assess the effectiveness of the employee adaptation 

process in the selected trade enterprise. The main attention was paid to the elements of the 

process that the employer should consider careful so that new employees are in the result be 

fully prepared to perform their functions in the company. Further analyzes and adjustments to 

the adaptation process included in managing process may contribute to increasing employee 

satisfaction and commitment. 

Due to assuming that the degree of meeting the needs of stakeholders in the adaptation 

process is also an indicator of the level of social responsibility of the company in the area of 

employees, the results obtained indicate a certain level of its implementation. Determining this 

level is a diagnosis and a starting point for taking management actions. In order to manage in  

a socially responsible manner, the company's management should consider whether the effects 

obtained in the current employee adaptation practices are sufficient, i.e. they contribute to 

increasing satisfaction with professional life and thus ensure an appropriate level of staff 

involvement for the company's needs. Then take corrective or preventive action. 
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Purpose: The purpose of this study is to determine how the competencies expected by 

employers affect the possibility of achieving a wage equal to or above the average wage in the 

economy. 

Design/methodology/approach: Achieving the stated goal required a several-step approach. 

The first step was an analysis of the literature in terms of employers' expectations in the labor 

market and individual determinants of the salary received. Subsequently, the focus was on 

obtaining and checking the data (they came from the Human Capital Study -HCS).  

After this stage, an econometric model was estimated, which, after verifying its correctness, 

became the basis for analyzing the impact of individual competencies on the proposed salary. 

Findings: Based on the results of the logit model, it can be concluded that among the 

competencies that have a positive impact on wages should be distinguished, among others:  

the ability to operate a computer and specialized computer programs, the ability to assemble 

and repair machinery and technical equipment, the ability to perform advanced mathematical 

calculations, cooperation with people of other nationalities, willingness to travel frequently,  

and willingness to work unusual hours. 

Research limitations/implications: The main limitation of the survey was data gaps.  

Some employers were unwilling to state the amount they would offer for the indicated position. 

Practical implications: Employers have the opportunity to compare what aspects of employee 

competence, businesses pay attention to, and how they value them. Based on this data,  

the approach of a particular organization can be verified and adjusted to market conditions. 

Social implications: Based on the analysis, it is possible to see which competencies are 

particularly valued by employers. By developing them, employees can increase the likelihood 

of receiving a higher salary. Consequently, this will contribute to improving their living 

conditions. These results can also influence job seekers, who, by developing the indicated 

competencies, can adapt to the requirements of the labor market and thus shorten the job search 

period. 

Originality/value: The added value of the article is to show the expectations of employers and 

their direct impact on the chance of obtaining a high salary. 

Keywords: competencies, wages, logit model. 

Category of the paper: Research paper. 
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Introduction 

Currently, when the unemployment rate is close to natural unemployment and employers 

often face the problem of insufficient labor supply in the market, it becomes an important aspect 

to encourage candidates to take up employment. An important role in this case is, of course, 

played by the incentive system and the motivators proposed within it. Consequently, one of the 

key aspects is the level of remuneration offered to potential employees. It is this element that 

largely determines the choice of a particular employer. 

Considering how important an aspect of salary is, it is worth considering what qualities and 

competencies contribute to its level. In other words, it is worth analyzing what qualifications 

and skills employers expect and how this translates into the proposed salary. 

The purpose of this study is to determine how the competencies expected by employers 

affect the possibility of achieving a wage equal to or above the average wage in the economy. 

According to the Central Statistical Office's definition, "wages and salaries include 

monetary payments paid to employees or other natural persons (i.e., gross wages and salaries), 

representing expenses incurred by employers to pay for work performed, regardless of the 

source of their financing (from own or reimbursed funds) and regardless of the basis of the 

employment relationship or other legal relationship or legal action, on the basis of which the 

work or service is performed" (Kamorska et al., 2020). 

When starting to consider the determinants of remuneration, it is impossible to ignore the 

influence of such factors as the general level of wages in the economy, the difficulty of working 

in a given position, labor market conditions, work experience, the financial capabilities of the 

company or elements of a secondary nature, such as discriminatory factors and cronyism.  

One element that should also be included in this set of determinants is the possession of 

competence. 

In the literature authors have pointed to various divisions of competencies. On the one hand, 

the Council of the European Union indicated the need to promote key competencies from the 

perspective of lifelong learning, among which it distinguishes: basic skills for understanding 

and creating information, personal and social competencies (especially pro-health 

competencies), competencies in natural sciences, technology, engineering and mathematics, 

digital competencies, competencies in entrepreneurship, creativity and initiative, foreign 

language communication skills, civic competencies and awareness of the importance of 

competencies (Council Recommendation, 2018; Stuss, 2016). 
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Subsequent studies (Oleksyn, 2006; Wodecka-Hyjek, 2011) indicated that competencies 

can be considered from different perspectives: 

 competencies that condition the performance of an organization, such as management 

competencies, knowledge, memory or competencies adopted from outside  

(e.g., licenses); 

 professional and job competencies; 

 competencies possessed and attainable. 

According to another division, a distinction should be made between the following skills: 

core, function-specific, and role-specific for an employee. The first type of competency is 

consistent for the entire organization, the second is related to the job position, while the third 

includes competencies specific to a particular employee (Springer, 2011; Gajda et al., 2013; 

Wieczorek-Szymańska, 2009).  

According to the classification of F. Delamare Le Deist’s and J. Winterton’s (Le Deist, 
Winterton, 2005), competencies are divided using two division criteria: the area of application 

of competencies (professional or personal) and those resulting from the type of activities in 

which competencies are used (conceptual, operational). The division of competencies 

according to this classification is presented in Table 1. 

Table 1. 

Classification of competencies according to Le Deist's and J. Winterton's 

 Profesional Personal 

Conceptual Cognitive Meta-competence 

Operational Functional Social 

Source: Le Deist, Winterton, 2005, p. 39. 

Another division focused on managerial competencies, among which we should distinguish 

(Grzybowska, Aupicka, 2017): 
 technical skills - including knowledge and skills related to work,  

 managerial competencies - including decision-making and conflict resolution skills, 

 social competencies - understood as an individual's motivation, ability to work in a team 

or leadership skills.  

The last of the presented divisions will be used in the rest of the article, including the 

empirical part. 
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Literature review 

The literature on competencies have showed a tendency to focus on employer surveys in 

general. Entrepreneurs identify what competencies they think are crucial for the jobs they offer. 

The surveys usually do not refer to the salary offered. Table 2 shows the expectations of 

employers in selected countries of Central and Eastern Europe, taking into account the division 

into technical, managerial and social competencies. As can be seen - in the group of technical 

competencies, the frequently indicated skill is computer literacy, creativity, willingness to learn 

new things, and taking initiative. In the group of managerial competencies, employers often 

expect employees to take responsibility, solve problems and manage conflict, and have the 

ability to work independently. In the last group of competencies, employers most often 

indicated the ability to work in a group, knowledge of the native and foreign language, 

communication skills, the ability to adapt to change or commitment. Some employers also 

indicated that loyalty to the organization was an important element. It is worth noting that 

employers are more likely to focus on expectations for technical and social competencies, rather 

than managerial ones. 

Table 2. 

Employers' expectations of employees in selected Central and Eastern European countries 

 Poland Slovakia Latvia Hungary Lithuania 

T
ec

h
n

ic
al

 c
o

m
p
et

en
ci

es
 

- operation of 

computer, tablet, 

smartphone 

- operation of 

specialized 

computer 

programs 

- operation of 

machines, tools 

and technical 

equipment 

- creativity 

- willingness to 

acquire new 

knowledge 

- ability to analyze 

and draw 

conclusions 

- analytical 

thinking 

- goal-oriented 

- thoroughness 

- learning from 

feedback 

- goal-oriented 

- performance of 

tasks 

- taking the 

initiative 

- computer 

literacy 

- willingness to 

acquire new 

knowledge 

- goal-oriented 

- taking care of 

order and 

organization of 

work 

- taking initiative 

- knowledge of 

modern IT tools 

- creativity 

- willingness to 

acquire new 

knowledge 

- acquisition and 

processing of 

information 

- knowledge of 

practical methods 

used in the 

profession 

-high professional 

competence, up-

to-date theoretical 

knowledge 

- taking the 

initiative  

- computer skills 

- creativity 

- willingness to 

acquire new 

knowledge 

- having the 

necessary 

knowledge, both 

general and 

specialized 
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Cont. table 2. 
M

an
ag

er
ia

l 
co

m
p

et
en

ci
es

 
- taking 

responsibility 

- coordinating the 

work of others  

- resolving 

interpersonal 

conflicts 

- ability to work 

independently 

- time 

management and 

punctuality 

- taking 

responsibility 

- ability to plan 

and control (tasks 

and their 

implementation) 

- ability to lead a 

team 

-taking 

responsibility 

- ability to manage 

conflict 

- problem solving 

-ability to manage 

change 

- decision-making 

skills 

- ability to work 

independently 

- ability to work 

independently 

- time 

management 

S
o

ci
al

 c
o

m
p

et
en

ci
es

 

- ability to work in 

a group 

-proficient use of 

Polish language 

- fluent use of 

English language 

-communicative- 

ness 

-ease in 

establishing 

contacts 

-sincerity and 

openness 

- cooperation with 

people of other 

nationalities 

- dealing with 

stressful situations 

- ethical behavior 

- ability to adapt 

to change 

- flexibility  

- willingness to do 

something extra 

- commitment 

- ability to work in 

a group 

- knowledge of 

Latvian language 

- knowledge of 

foreign languages 

- communicative- 

ness 

- empathy 

- discipline 

- intelligence 

- motivation 

- reliability and 

loyalty to the 

organization 

- ability to work in 

a group 

- foreign language 

skills 

- communicative- 

ness 

- ethical behavior 

- ability to adapt 

to change 

- flexibility 

- load tolerance 

and endurance 

- tolerance of a 

different point of 

view 

- commitment 

-confidence and 

motivation 

- ability to work in 

a group 

- ability to find 

oneself in a 

situation 

- intelligence 

- solidarity and 

loyalty to the 

company 

Source: Own preparation based on: Lisa et al., 2019, p. 77; Górniak et al., 2022, p. 51; Slok et al.,2015, 

pp. 71-72; Lotko et al., 2016, pp. 304-307; Kantane et al., 2015, p. 227; Tóth-Téglás et al., 2016, p. 180; 

Gawrycka et al., 2020, pp.1099-1001; SzydBo et al., 2021, p. 11. 

A different approach can be seen in the literature, in which the authors try to determine the 

individual factors that determine the level of wages received. One of this type of research is  

a study based on the 2001, 2003, 2006, 2009 Labour Force Survey data. The authors estimated 

three logit models for each year: general, for women and for men. Thus, twelve models were 

estimated. Based on their results, it can be concluded that the determinants of wages are gender, 

age, seniority, education, company size and occupation. At the same time, the study confirmed 

that women earned less than men. Another important finding was that with increasing age and 

seniority, salaries of the general population increased (Kompa, Witkowska, 2018). 

Another study gave a picture of the determinants of wages in some European Union 

countries. Based on data from the Labour Force Survey, estimates of multinomial ordered logit 

models were carried out. Considering the results of the survey, it should be noted that men, 

regardless of country, are more likely to have higher wages compared to women. Another aspect 

that should rather go without saying is that with higher job position, the chance of a higher 

salary also increases. An important factor that influenced salary in some countries was having 

a child. In Poland, having children lowered the chances of a higher salary (Witkowska et al., 

2019). 
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Methods and data 

The data used in the empirical part came from the Human Capital Study conducted in 2021. 

According to the methodology adopted, the survey covered about 3500 enterprises, of which 

about a thousand observations came from large companies, another thousand from medium-

sized enterprises, while the remainder were small enterprises with a minimum of two 

employees. The draw of enterprises was stratified, disproportionate in terms of entity size,  

and the groups of PKD sections in the sample represented equally (Antosz, 2018). Due to data 

gaps, a total of 2278 observations were used in the study. 

The logit model used in this article belongs to the group of qualitative models. It has the 

form (Walesiak, 2011): 

 ln ��1−�� = ā′�� (1) 

where: ln ��1−�� – logarithm of the odds ratio of accepting and not accepting the value of 1 by the 

dependent variable; 

x'i – vector of independent variables; 

β – vector of model parameters.  

 

In the model author estimated the probability that a given set of characteristics and 

competencies will contribute to a salary at the 2021 national average (PLN 5888.80) or higher. 

The dependent variable in this case was binary, that was, it took the value 0 or 1: Ă = {1, � Ā�ý� �ÿþ�ý ýĀ ĀĀ /ÿý/�Ā ý/�ÿ ý/� �ÿ�Ā�ý� Ā�ý� ÿÿ ý/� ��ĀÿĀþĂ 0, � Ā�ý� ýĀĀ�Ā ý/�ÿ ý/� �ÿ�Ā�ý� Ā�ý� ÿÿ ý/� ��ĀÿĀþĂ  

Table 3 shows a number of variables that were used to estimate the full model. They were 

divided into four subcategories: education, work experience, expected gender and other 

competencies. The first category included five variants of the variable determining the expected 

education of an employee, the second included three variants of the variable determining the 

length of work experience, and the third distinguished three variants of gender expectations: 

female, male and irrelevant. The last group distinguished between 20 competencies and two 

variables characterizing expected attitudes (TC12 and SC5), which were divided into three 

groups: technical, managerial and social competencies. 
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Table 3.  

A set of explanatory variables used to estimate the logit model 

VARIABLES 

Education Seniority 

LSE** lower secondary education and 

below 

LTY** 

less than a year 

F1T5*  

from 1 to 5 years 

MT5Y*  

more than 5 years 

SE* secondary education Expected gender 

BVE* basic vocational education GENW* 

woman 

GENM* 

man 

GENNM** 

no matter 

HEB* higher education- bachelor degree  

HEM* higher education –master degree 

OTHER COMPETENCES 
1 = high level of competence 

0 = low or medium level of competence 

Technical competences 

TC1 information analysis and drawing conclusion 

TC2 learning new things 

TC3 using a computer (tablet or smartphone) and specialized computer programs knowledge 

TC4 knowledge of machines, tools, and technical devices 

TC5 assembly and service of machines and technical devices 

TC6 knowledge of basic calculations 

TC7 performing advanced mathematical calculations 

TC8 artistic abilities 

TC9 physical fitness 

TC10 ingenuity, creativity 

TC11 administrative work and record – keeping 

TC12 readiness to work unusual hours required by the employer 

TC13 fluent in spoken and written Polish 

Management competences 

MC1 willingness to take responsibility for the performance of tasks 

MC2 time management (punctuality) and independent organization of work 

MC3 coordinating the work of other employees 

MC4 resolving conflicts 

Social competences 

SC1 overcoming stressful situations 

SC2 group work 

SC3 establishing contacts with people and being communicative and expressing thoughts clearly 

SC4 cooperating with people of different nationalities 

SC5 willingness to travel frequently 

*indication of the variable in the model. 

**base variable. 

Source: own preparation based on Human Capital Study data. 

Results 

Given that there have been a small number of studies in the literature that directly indicate 

the expectations of employers and their impact on wages, it is worth filling this gap.  

To this end, logit model estimations were carried out. The variables in Table 3 became the basis 

for estimating the full model. The stepwise (a posteriori) method was used to eliminate 

variables, which was insignificant, and then the model with significant explanatory variables 
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was estimated. Assumed significance level, is α = 0.1. Table 4 shows the estimates of the model 

with significant explanatory variables. 

Table 4.  

Logit model with significant explanatory variables 

Variable Coefficient 
Standard 

error 

Wald  

Chi-Square 
p-value 

Marginal 

effect 

Odds 

ratio 

Intercept -1.5634 0.1627 92.3707 <.0001 *** - - 

TC3 0.3314 0.1308 6.4176 0.0113 ** 0,0434 1.393 

TC4 -0.3050 0.1375 4.9240 0.0265 * −0,0399 0.737 

TC5 0.2704 0.1437 3.5412 0.0599 * 0,0365 1.310 

TC7 0.2444 0.1265 3.7353 0.0533 * 0,0329 1.277 

SC2 -0.5276 0.1308 16.2649 <.0001 *** −0,0743 0.590 

SC4 0.3738 0.1272 8.6328 0.0033 *** 0,0493 1.453 

SC5 0.2688 0.1455 3.4121 0.0647 * 0,0361 1.308 

TC12 0.4990 0.1445 11.9311 0.0006 *** 0,0678 1.647 

TC13 -0.2528 0.1372 3.3954 0.0654 * −0,0340 0.777 

BE -0.6625 0.1707 15.0584 0.0001 *** −0,0762 0.516 

SE -0.8764 0.1684 27.0963 <.0001 *** −0,0991 0.416 

HEM 0.5981 0.1452 16.9554 <.0001 *** 0,0872 1.819 

GENW -2.2098 0.3722 35.2485 <.0001 *** −0,1627 0.110 

F1T5 0.4602 0.1175 15.3332 <.0001 *** 0,0602 1.584 

Source: own calculation based on Human Capital Study data. 

The verification of the built model is also an important element. Referring to Table 5, it can 

be noted that McFadenn's R-square coefficient takes the value of about 0.12. Low values of this 

coefficient are a characteristic for a model with a dichotomous dependent variable (Kosko, 

Osińska, 2007). The accuracy of its predictions also provides important information regarding 
the verification of the estimated model (Kufel, 2011). It can be seen that this value is almost 

67%, indicating that the model's predictions are much better than random classification. 

Table 5. 

Selected measures of logit model fit 

Specification  Model 

McFadden R-square  

Corrected R-square  

Likelihood ratio test  

Log-likelihood  

Accuracy (total) 

Odds ratio 

0,1217 

0,1084 

275,473 

-994,374 

66,9 

4,45 

Source: own calculation based on Human Capital Study data. 

The final element indicating a good fit of the model is the Receiver Operating Characteristic 

(ROC) curve. The area under this curve takes values in the range from 0.5 (the model has no 

predictive power) to 1 (the model has perfect prediction) (Gruszczyński, 2012).  
For the estimated model, the area under the ROC curve is about 0.75 (figure 1), which gives 

reason to conclude that the model is a good fit to the empirical data. 
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Figure 1. Receiver Operating Characteristic curve for logit model. 

Source: own preparation based on SAS. 

Referring to the initial set of characteristics contained in Table 1, it should be noted that for 

each group, at least one variant of the variable proved to be statistically significant.  

Among the variables relating to educational level, secondary education, basic vocational 

education and master's degree proved to be statistically significant. Considering the variable 

determining job tenure, the only statistically significant variant turned out to be tenure of 1 to 

5 years. On the other hand, when considering the effect of the expected gender of the employee 

on the probability of receiving a higher salary, it can be seen that the statistically significant 

variant turned out to be that of the female gender. 

The last group of variables were the competencies of employees. Among them, statistically 

significant and at the same time positively influencing the probability under study were:  

the ability to operate a computer and specialized computer programs, the ability to assemble 

and repair machinery and technical equipment, perform advanced mathematical calculations, 

cooperate with people of other nationalities, willingness to travel frequently, willingness to 

work unusual hours. 

Competencies that reduce the likelihood of earning a salary at the national average or higher 

included: operation of machinery and technical equipment, ability to work in a group, fluency 

in Polish. 
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Conclusion 

As already noted, based on model verification, the model is a good fit to empirical data. 

However, in order to be able to talk about its implication value, it is necessary to verify whether 

the obtained results reflect reality. 

With regard to the group of variables characterizing the level of education, it can be noted 

that completing a master's degree increases the probability of obtaining a higher salary by 

almost 9 p.p. The variants of secondary and basic vocational education turned out to be 

statistically significant and at the same time lowering the probability studied. Although it may 

seem that the earnings of individuals with lower secondary education and below should be 

lower than the salaries of those with vocational and secondary education, market research 

studies in the literature do not confirm this trend (Wróbel, 2023). This state of affairs may be 
the result of earlier entry into the labor market, and increasing work experience may determine 

an increase in salary levels. 

The aforementioned relationship is shown by another variable, namely seniority.  

As already mentioned, those with seniority of 1 to 5 years are more likely to earn a higher salary 

(by about 6 p.p.). 

Another group of variables related to employers' expectations of the gender of the employee 

they want to hire for a given position. The probability examined decreased by more than 16 p.p. 

when employers indicated that they wanted to hire a woman, showing that the estimates 

confirmed the existence of a wage gap. 

The last group of variables concerned competencies, including employee attitudes. 

Considering those qualities that positively affect the probability of receiving a high salary,  

it should be noted that the issue of willingness to work unusual hours has the greatest impact 

(an increase in probability of almost 7 p.p.), the ability to work with people of different 

nationalities also turned out to be an important element (an increase in probability of almost  

5 p.p.). Another variable that results in a 4.3 p.p. increase in the probability tested is the ability 

to operate a computer and specialized computer programs. On the other hand, each of the other 

statistically significant variables that positively affect the probability under study, namely the 

ability to assemble and repair machinery and technical equipment, perform advanced 

mathematical calculations or the willingness to travel frequently raises the probability by more 

than 3 p.p. It is also important to distinguish competencies whose possession negatively affects 

the probability of having a high salary. The variable most affecting this probability is working 

in a group (a decrease in probability by more than 7 p.p.). It can be assumed that those who 

work independently bear more individual responsibility for decisions made, the implementation 

of assigned tasks or their qualitative dimension. In the case of work teams, this responsibility 

may be distributed among group members. Hence, the remuneration of those working in a group 

may be lower. 
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A skill that will also significantly negatively affect the surveyed probability (down almost 

4 p.p.) is the operation of machinery and equipment. While the repair of such equipment often 

requires significant technical skills, hence, as mentioned, positively affects the surveyed 

probability, their operation is often considered repetitive work, belonging to simple jobs that 

can be performed by less skilled people. As a result, these salaries can be below the average 

salary in the country. 

The last competency considered is fluency in Polish. This variable, too, is among the traits 

negatively affecting the probability studied (lowering it by more than 3 p.p.). A high level of 

language proficiency will be characterized mainly by people with a humanities education.  

This group of people is often indicated as having a lower salary level (Magda et al., 2015).  

In addition, it is also worth noting that for a significant proportion of companies, it is now more 

important to be able to communicate in a foreign language, especially English. This determines 

the ability to establish contacts with contractors from other countries, as well as to respond to 

the changing environment, in which people of other nationalities are increasingly common. 

These people are customers of many companies, hence the emphasis of many, especially large 

companies, on proficiency in English. 

When considering the results obtained, it is important to consider how consistent they are 

with previous research. Both Kompa and Witkowska (2018) and Witkowska et al. (2019) 

pointed out that one important factor is gender. Women earn less than men and at the same time 

are less likely to earn a higher salary. The results confirm this trend. Similarly, Lotko et al. 

(2016), Kantane et al. (2015), Tóth-Téglás et al. (2016), Slok et al. (2015), Górniak et al. (2022) 
indicated that one of the most important skills is computer skills, as well as specialized 

programs - such conclusions can also be drawn based on the present study. Based on Table 4, 

it is worth noting that employers mainly focus on technical and social competencies in their 

expectations. The survey also have confirmed that managerial competencies do not 

significantly affect salary levels. However, the study did not confirm employers’ expectations 

regarding the ability to work in a group and speak the native language, it turned out that these 

competencies negatively affected the chance of achieving a high salary. 
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Introduction  

Globalization is one of the most important determinants of the economic, political and social 

sphere of action, directing the dynamic, tense and contradictory transformations of the modern 

world. The current stage of globalization, due to the violence and unpredictability of changes 

in the macroscale, should be treated as a qualitatively new phenomenon, requiring the use of 

new analytical and research schemes (JaBowiecki, 2007). The process of globalization creates  

a new environment in which economies, states, regions and societies operate. It obliges you to 

change your existing habits and rules of thinking and acting. The phenomenon of globalization 

should be understood dialectically, which means that events at one pole of a straddling 

relationship often give rise to dissimilar or opposite phenomena at the other pole (Giddens, 

2002). Actions and events remote in space and seemingly disconnected from each other, 

however, condition and affect each other, causing significant consequences for the economies 

and societies of many countries and regions. 

The transformations taking place in the macroscale today have diverse character and 

multiple effects in the economic, political and social spheres (Pietra\, 2002; Wnuk-Lipiński, 
2004). Despite the tightening of international and corporate ties in the economic sphere, 

globalization does not lead to the withdrawal of the state from economic activity.  

On the contrary, it enforces innovative policies related to economic development, stimulating 

employment and competitiveness of enterprises. Contemporary globalization processes create 

conditions for effective actions at the level of countries and regions in the use of various forms 

of innovation (Oniszczuk-Jastrząbek, 2011).  

Globalization is a forcing factor for innovation and modernization, especially in areas 

classified, due to underdevelopment, as semi-periphery and periphery (Tuziak, 2013).  

On the other hand, modernization is accelerating globalization in the areas that are at the heart 

of this process. There is no doubt that in the conditions of globalization there is an increase in 

inequalities and disparities in development, both in the international, domestic and regional 

dimension (Dorożyński, 2011). The differences and divisions typical of globalization bear the 

hallmarks of the center-periphery dichotomy. The countries and regions included in the center 

play a decisive role in economic processes. The remaining areas in a weaker position must adapt 

to the situation and optimally arrange their relations with the center in order to achieve 

development balance. 
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Regional development: Elements of theory  

Regional development is the subject of regional studies, economics, sociology and social 

geography (Isard, 1969; Chojnicki, 2004; Sagan, 2007; JaBowiecki, Szczepański, Gorzelak, 

2007). The concept of regional development also belongs to the basic canon of concepts in the 

sociology of social change. On the basis of sociologically oriented analyzes of the presidents 

of change and development, apart from the theory of modernization and the theory of dependent 

development, the concepts of alternative development, i.e. endogenous, regional and local 

development are most often mentioned (Krzysztofek, Szczepański, 2002; JaBowiecki, 
Szczepański, Gorzelak, 2007). The authors of this type of concept emphasize the role of 

endogenous factors in the form of internal resources of individual regional and local 

communities, the use of which to a large extent determines the sustainable economic 

development of given socio-territorial systems. The issue of regional development has been the 

subject of a lively scientific discourse since the middle of the last century (Stackelberg, Hahne, 

2011). The multifaceted nature of development in the regional dimension makes it difficult to 

define it precisely and clearly define the set of factors and conditions affecting the direction, 

pace and results of this process (GBuszczuk, 2011; Grillitsch, 2019; Aaźniewska, 2022). 

Attempts to define regional development taking into account the balance of economic and social 

factors point to changes in regional productivity measured by population size, employment, 

income and value of added production. It is emphasized that regional development also includes 

social development identified with the level of health care, prosperity, quality of the natural 

environment, creativity (Dziemianowicz, 1997).  

Since the mid-70s of the 20th century, the approach to the issue of regional development 

and growth referring to bottom-up factors and resources of development has become 

increasingly important (Taylor, Stohr, 1981; Bassand et al., 1986). The concept of development 

<from below= in the formulated practical recommendations postulates the use of local resources 
and development factors, the increase of self-management, the activity of local and regional 

communities, and overcoming barriers and developmental difficulties, first of all, on their own 

strength. This approach refers directly to the idea of endogenous development and to the 

perspective of capturing socio-economic phenomena and processes on a local and regional 

scale. The change of perspective from global to local causes the importance of exogenous 

factors of development to endogenous ones to decrease. However, both external and internal 

factors are important for the pace and dynamics of development. In practice, factors of both 

types occur in different proportions and combinations, defining a region-specific development 

path. Proper use of exogenous factors, including external programs and funds, depends to  

a large extent on endogenous determinants, mainly on the efficiency of regional elites, who are 

able to competently and efficiently use external developmental impulses to accelerate structural 

change, the aim of which is to adapt the characteristics of a given region to current and future 

development mechanisms and the corresponding location criteria (Gorzelak, 2009). 
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Under the conditions of globalization, the phenomena of polarization and territorialisation 

of socio-economic development are observed to intensify and deepen, which is not conducive 

to achieving a state of equilibrium (Jewtuchowicz, 2005). On the one hand, centers of dynamic 

and innovative development are being created, on the other hand, peripheral and marginalized 

regions, which, aware of their delays, join the inter-regional competition to meet the 

contemporary development challenges (Churski, 2011; Tuziak, 2013). Regional disparities in 

development processes have multiple causes. It results, among other things, from the different 

capacities of individual regions to create an institutional, administrative, R&D, financial, etc. 

environment. For the creation and operation of innovative enterprises (Aydalot, 1986; 

Saxenian, 1994; Florida, 2004; Jewtuchowicz, 2005). Inter-regional differences in the pace and 

level of development processes are also due to the growing role of territorial links of production 

systems, the size and quality of human and social capital, as well as the historical conditions of 

development of individual regions.  

The traditional perception of regional development, emphasizing the importance of 

economic and spatial factors, has been replaced by a multi-faceted and multidimensional 

approach to this process. In theoretical analyses and practical recommendations, the importance 

of qualitative factors of business location is increasingly emphasized. Qualitative criteria in the 

form of qualifications of the labor force, efficiency of public administration, living conditions 

and natural environment, diversification of the economic structure and development of the 

broadly understood communication infrastructure have become important assets of the region 

in competition for innovative capital (JaBowiecki, Szczepański, Gorzelak, 2007).  

From this perspective, regional development is understood as a balanced coexistence of 

economic, socio-cultural and political phenomena (Hryniewicz, 2000).  

According to the assumptions of the theory of sustainable development, it is assumed that 

the socio-cultural factors occurring in a given area, among others, the level of living of the 

inhabitants – their health and safety, the social climate, the quality of the natural environment. 

This approach to regional development is similar to the definition of social development 

understood as social change, i.e. transformation of one or more elements of the social system 

(Krzysztofek, Szczepański, 2002). 

Sustainable regional development in the context of peripherality  

and innovation: A global perspective 

Sustainable development is the subject of research and analysis in various spatial 

dimensions, as well as in many spheres of functioning of modern economies and societies 

(Tuziak, 2010). The essence of sustainable development in the region dimension is to counteract 

excessive regional disparities and to strive for the balanced development of regions, as well as 
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pro-development oriented and optimal use of the available resources. Globalization processes 

cause changes in the external environment of the functioning of regions in the social and 

economic dimension. Contemporary development trends consist in moving away from existing 

growth factors (capital, land, labour force) to own resources owned by the regions,  

such as convenient geographical location, the state of the natural environment and natural 

values, the level of development of technological, communication, social and cultural 

infrastructure ([wiąder, 2012, p. 135). Structural changes in the global economy include a clear 

increase in the importance of the service sector and a simultaneous decline in the importance 

of heavy industry and traditional manufacturing industries for innovative sectors and industries 

(Tuziak, 2019, 2021). 

The new system of dependencies and connections on a global scale is manifested, among 

other things, in asymmetrical relations between centers and peripheries. In contemporary,  

non-spatial concepts of regional peripherality, the underdevelopment of information society 

infrastructure, low levels of social and human capital, underdeveloped civil society, inefficient 

and weak networks of local enterprises, low levels of institutional density and poor links of the 

region with the global environment (Olechnicka, 2004) are considered its main determinants. 

The state of peripherality is often associated with problems of inequality, marginalization and 

underdevelopment. The negative phenomena resulting from peripherality are particularly 

evident in the relations between centers and peripheral areas. The predominance of the center 

over the periphery manifests itself in the economic, political, social, cultural and institutional 

spheres. It is possible to reduce it and to compensate for disparities and developmental 

differences by launching a mechanism of socio-economic development based on endogenous 

resources and potentials, among which innovation plays a fundamental role in the broad sense. 

In the literature of regional studies, two main groups of theories relating to the development 

of regions that are attributed the characteristics of peripherality can be identified (Taylor, Stohr, 

1981; Grosse, 2007). The first refers to the mechanism of development based on exogenous 

factors, and the second refers to development using endogenous resources. The basic thesis of 

the concept of exogenous development is that the development of peripheral areas cannot be 

initiated using only their internal potential, because it is insufficient, often poorly realized and 

unrecognized. On the grounds of the theory of exogenous development, the assumption is made 

that there is a natural spill over of technological innovation, experience and capital from highly 

developed regions to peripheral ones. The outermost regions should seek external investment 

capital and create conditions for the transfer of advanced technologies. They should also follow 

the path of development and draw on the experience of the most developed countries and 

regions. According to the concept of exogenous development, there is a division into countries 

and regions that create high-tech innovations and those that only try to implement modern, 

innovative production and organizational solutions. A major problem for the outermost regions 

is the low absorption capacity to attract external investors and the use of development support 

funds. The concepts of exogenous development adopt a linear development scheme and  
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a hierarchical structure of regions. Its summit is formed by megacities, and at the bottom there 

are peripheral areas, which develop thanks to the spilling of development processes from highly 

developed regions. The exogenous development scheme excludes the diversity of development 

paths of peripheral regions and the possibility of skipping ("skipping") stages of development. 

The concepts of endogenous development assume that sustainable development should be 

based on the region’s own resources and potential. The use of internal factors and the 
concentration of capital and knowledge in the region allow the periphery to avoid development 

dependent on domestic centers and foreign investors (Grosse, 2007; Stimson, Stough, Nijkamp, 

2011). On the basis of the concept of endogenous development, the principle of the free spilling 

of development from the center to the periphery is questioned. It is emphasized that global free-

market processes foster the accumulation of capital, knowledge, human resources and 

entrepreneurship in the central regions, while peripheral areas are becoming increasingly 

marginalized, becoming only a source of resources and a market for dynamically developing 

centers. In the outermost regions, it is difficult to initiate processes of capital accumulation, 

knowledge and innovation, and of social and institutional capital accumulation. Endogenous 

development concepts assume that each region has a specific set of characteristics and resources 

that create its development potential. It recognizes the importance of external factors and the 

benefits of transferring experience, technology and institutional solutions, provided that they 

are adapted to regional specificities and development needs.  

Uneven spatial concentration of regional development, resulting, among other things,  

in the peripheralization of some areas, is the subject of analysis within the framework of the 

theory of growth poles (Perroux 1955). According to this concept, economic development is 

not balanced, sustainable, but point (island), that is, concentrated in the most developed 

enterprises, sectors and fields of industrial activity, which form the so-called growth poles, 

which are the driving force of the whole economy. These innovative, competitive, highly 

developed entities have an extensive, well-developed network of cooperative links with other 

companies, research and public authorities (Elvekrok, Velfen, Nilsen, Gausdal, 2018).  

They effectively obtain a monopoly position, subordinating and making other market players 

dependent on them. The theory of growth poles also applies to the most developed regions. 

They attract companies from high-tech, globally competitive industries. Economic activity is 

concentrated in areas with a high level of development, mainly in metropolitan regions.  

They gain a lasting advantage in economic competition, strengthen their position in relation to 

the outermost regions, making them dependent on their own economic and trade policy (Grosse, 

2002, p. 28; Tuziak, 2019, pp. 135-136).  

On the assumption that the imbalance of socio-economic development is the result of 

uneven growth of economic sectors and spatial disparities in regional development, the concept 

of geographical growth centers is based (Hirschmann, 1958). Thanks to the dynamic economic 

expansion of growth centers, resulting from the activity of motor units located in them 

(enterprises, clusters, economic sectors), development is spread to neighboring regions. 
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Geographical growth centers are therefore a strong stimulator of development processes of 

uneven character. Innovation is the basis for the polarization of development, and the 

accumulation of their effects in growth centers gives them a dominant position compared to 

less developed areas. The dominance of growth centers is mainly due to their ability to innovate 

and provide competitive advantages in terms of organization and production technology.  

Territorialisation and spatial diversity of development are the subject of research and 

analysis leading to the conclusion that regional disparities and inequalities are often the result 

of a long historical process in which economic, social and cultural factors accumulate and 

interact (Myrdal, 1957). The mutual strengthening of economic, socio-political and cultural 

causes the deepening of the diversity of development in space. The widening of the 

development gap between areas of intensive growth (central regions, metropolises) and 

peripheral areas is facilitated by the phenomenon of cumulative and circular causality, which is 

in fact a self-repeating mechanism of a vicious cycle that perpetuates and deepens the 

development gap between centers and peripheries. Growing regional disparities mean that the 

growth poles (central regions), which are the place of concentration of new locations of 

economic activity, are developing faster and faster, and areas of economic stagnation are 

increasingly subordinated economically, politically and culturally to the growth poles. 

However, some positive effects of the spread of development outside the centers are 

accompanied by the effect of leaching, i.e. draining the development resources of peripheral 

regions and their progressive dependence on highly developed regions. Innovations are the 

basis for the polarization of development, and the accumulation of economic benefits from them 

in the growth poles makes them dominate less developed areas, exploiting their endogenous 

resources and perpetuating marginalization. In a situation of progressive divergence, 

sustainable regional development becomes practically impossible (Wójcik, 2008; Borowiec, 

2018). 

Polarization and uneven regional development is the main theme of analyzes within the core 

and periphery model (Friedmann, 1986). The core are highly developed areas, where the 

economic activities of the most competitive, innovative enterprises are located. The core 

regions dominate the periphery not only in the economic sphere, but also in the political and 

cultural sphere. Their advantage results, among other things, from the fact that they form  

a network of connections and territorial systems characterized by a high level of ability to 

innovate (GaBązka, 2017, p. 29). The centres contribute to initiating and stimulating the 

development process in the backward and peripheral regions, but it is subordinated to the 

objectives and needs of the central areas. The core-periphery model is a spatial scheme of the 

regional system structure, which is based on the assumption of uneven development. The core 

region is characterized by a high level of development in contrast to the peripheral region, which 

remains dependent on the core, deepening the state of underdevelopment and marginalization. 

The ability to produce innovation and significant development potential are the characteristics 

of core areas (Tuziak, 2017, p. 137). Their growth is based on diverse effects and, above all,  
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on innovation related to the concentration of high-quality human capital and social capital in 

core areas as factors conducive to the production of innovation and interconnections of 

stimulating innovation processes. Core areas affect the environment by creating and 

consolidating market, administrative and economic dependence, hierarchical relationships, 

developmental impulses, strengthening self-reliance and the exchange of people, goods and 

information (Dominiak, Churski, 2012, p. 60). They are more interested in maintaining 

development asymmetry than in pursuing harmonious, sustainable development in the regional 

dimension.  

The theoretical concepts based on the assumption of spatial unevenness of development 

refer to the considerations and analyzes of Manuel Castels (2007). In the context of 

globalization, economic growth is mainly generated by global metropolises and technopolies, 

as well as by the most developed industrial regions. These areas dominate the rest of the world 

in economic, political and cultural terms. Metropolises and technopolies concentrate the highest 

economic, technological, innovative and financial potential, making them the main centers of 

economic growth and the creation of new knowledge on a global scale. The modern, 

computerized and organized world economy is networked. It surrounds the globe with a system 

of dense multidirectional connections and communication channels, through which 

information, scientific knowledge, technologies, goods, financial resources flow. The network 

structure enables global transfers of capital, products and innovation between all actors active 

in the global economy. The density and interdependence of connections is increasingly 

characteristic of modern society. It takes on the structural and functional characteristics of  

a network society, which is expressed, among other things, in the growing role of the global 

economic and political elites initiating and controlling global processes. 

Summary 

In the context of the characteristics and analyzes presented in the article, it is concluded that 

the chances of peripheral regions entering the path of sustainable development are increasingly 

determined by endogenous factors. They are mainly socio-cultural in nature and relate,  

inter alia, to the quality of human and social capital, the ability to create innovation, as well as 

to the quality and density of networks of cooperation and links between entities forming the 

regional innovation system, i.e. enterprises, public administration, the sphere of science and 

business environment institutions. 

The ability to adapt quickly and optimally to permanent changes in the external environment 

is, in the context of globalization and increasing economic competition, decisive for the 

functioning and development of enterprises as well as entire regions and countries.  
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Only a creative and innovative and adaptive response to changes really increases development 

opportunities, ensuring a better position in the competitive fight. 

Socio-economic processes occurring on a global scale in different ways are manifested at 

the regional level in new relationships and dependencies resulting from global development 

trends. Practical recommendations in this situation boil down to the suggestion that regional 

authorities should take effective action to develop the awareness and culture of the innovative 

society and the location of innovative enterprises on their territory, which create modern jobs 

and drive development and progress. In addition, they make it possible to gain a competitive 

advantage in inter-regional competition, which is conducive to equalizing development 

disparities and emerging from a state of marginalization and peripherality.  

The use of a regional resource of development factors to create a competitive and innovative 

economy does not necessarily mean a radical break with the past. It may refer to existing 

development resources and traditions in the sphere of social and economic activity. 

In the context of the conditions determined by the process of globalization, a model of regional 

development emerges, in which two areas can be distinguished. The first area involves the 

innovative development of an already existing resource of development factors linked to 

traditional regional economic activities. The second sphere is the consistent building of a new 

resource for the endogenous, balanced and sustainable development of the region in the form 

of support for high-tech industries. 
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1. Introduction 

The vision of a super intelligent society uses the latest technologies and databases to 

optimize human activities in all dimensions of life (Rybak, 2023). In the face of the process of 

globalization and the internationalization of management, cooperation and communication with 

people from different countries and even continents are becoming more and more common. 

International teams are being created to implement projects; businesses are faced with mergers 

and strategic alliances. Contacts with foreigners and their somewhat different ways of thinking 

and behaviour (often incomprehensible to the Polish society), reaching back to the roots of the 

culture of a given country, region or community, are becoming an everyday occurrence.  

The abovementioned processes have also significantly influenced the change of standards in 

the field of key competencies of managerial staff, including intercultural competencies.  

Polish universities focus their activities on the education of managerial staff. Changes are 

occurring, both in the activities of schools themselves and in the environment in which they 

operate. This is related not only to the development of infrastructure, but also to broadly 

understood changes in curriculums. New extramural branches of higher education institutions 

are being opened (also abroad) and new fields of study and college departments are being 

created to meet the needs of the labour market. New postgraduate studies are launched, 

including foreign-language courses for managers; cooperation is established with employers 

and numerous foreign partners; national and international conferences are systematically 

organized – all this in order to educate staff for the innovative economy in the best possible 

way. Students’ science clubs that operate locally fit perfectly into the activities of universities. 

The best proof of how Polish universities have changed over the past 20 years is their growing 

position in various rankings and the number of awards they receive each year. Their activity is 

not only strictly and exclusively related to education, but is also intertwined with the sphere of 

social life through sports, cultural or even charity activities. It is thanks to the authorities of 

universities, their passion, creativity, perseverance and commitment that it was possible to 

create universities fit for the 21st century, not only by building modern campuses and 

infrastructure, but most of all by shaping the academic community.  

The aim of this paper is to discuss the development of cultural competencies in managers 

that are necessary in the management of intercultural organizations, in the aspect of the 

activities of Polish agricultural universities.  
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2. Material and Methodology 

The aim of this work is to discuss the development of cultural competencies in managers 

that are necessary in the management of intercultural organizations. These include universities 

whose activities are aimed at strengthening the academic community’s natural curiosity about 

the world, educating, stimulating imagination, competency acquisition and openness to 

changes using the latest technology advancements, including artificial intelligence. The paper 

uses the desk research method of analysis. The analysis of available subject literature and data 

obtained from the websites of six Polish agricultural universities enabled establishment of 

facts, verification of data and presentation of results.  

3. Society 5.0 – the Society of Imagination 

Society 5.0, also called super-intelligent or creative, is a recipe for a new era man. 

According to the Japanese, it is defined as a human-centric society model of interpersonal 

relations. It uses economic progress to solve social problems using systems and technologies 

that strongly integrate cyberspace with real physical space. This is another society, which 

follows the hunting, agrarian, industrial and finally information society that we currently have 

(Twaróg, Mieczkowski, 2019; DuVall, 2019). In Society 5.0, of which Japan is considered  

a model, all aspects of society are shaped by the latest technologies. The society of the future 

is to be one in which new values and services are constantly created, making people’s lives 

more comfortable, while ensuring sustainable and lasting development (Twaróg, Mieczkowski, 
2019). Society 5.0 is intended to improve life through the effective use of data on a large scale, 

in which the world of people, machines and their entire surroundings are interconnected and 

able to communicate with each other (Tomański, 2023).  
Society 5.0 assumes the connection of cities and societies, which is supposed to change the 

customs, industry, services and living space. Artificial intelligence is to be able to provide 

necessary products and services to people who need them, at the required time and quantity 

(Twaróg, Mieczkowski, 2019).  
Reaching level 5.0 depends on cooperation between business, states and science which is 

the basis for creating innovations at both national and global levels. The key element is the use 

of the big data and the coordination of many existing systems to optimize human activities in 

all dimensions of life: from shopping to improving production and decision-making processes 

(Rybak, 2013). 5.0 assumes the creation of one data system based on trust and exchange of 

information, and the most important thing in this aspect is international cooperation, which is 

sometimes difficult to achieve (Trends of the future..., 2023). In the school of the future,  
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the teacher should be a friendly and helpful guide in the world of knowledge. Therefore,  

it is necessary to invest in the education of managerial staff and, most importantly, give them 

the opportunity to implement modern and diverse education methods. Moreover, the current 

way of teaching (lecturing knowledge, disciplining and checking the learned material) must be 

replaced by learning through experience, which will unleash creativity and develop the ability 

to solve various problems because The economy of the future needs (...) schools whose walls 

are left by people who are curious about the world and open to new knowledge (Trends of the 

future..., 2023).  

Continuing education in the field of modern technologies may soon turn out to be  

a necessary condition for the development of any organization and may also involve the need 

to retrain employees or the necessity to acquire new competencies or specialists. The future will 

therefore require not only openness to new technologies but also knowledge of how to use them, 

which may become the key to increasing competitiveness and business development (Rybak, 

2023).  

4. Cultural Competencies 

In the subject literature, there is no unanimity in the numerous definitions of competencies. 

G. Filipowicz defines competencies as dispositions in the field of knowledge, skills and 

attitudes that allow the performance of professional tasks at an appropriate level (Filipowicz, 

2004). A. Sajkiewicz also recognizes the knowledge used at work, experience, abilities and 

predispositions to cooperate in achieving the company’s goals, the ability to act professionally 
and ethical cultural values (Sajkiewicz, 1999).  

For the purposes of this article, it was assumed that cultural competencies are the abilities 

to use cultural patterns within a given culture (Encyclopedia..., 2023). Thus, cultural 

competencies include a set of acquired features and abilities that enable free participation in 

culture, in accordance with norms and values. It is the ability to recognize, learn and change the 

content of culture. Thanks to specific competencies, cultural content can be passed on to the 

next generations and the cultural capital can be enriched with new values and patterns.  

These are necessary for full participation in society (Zacłona, Lisowska, 2018). 
According to A. Thomas’s concept, intercultural competencies are understood as the ability 

to notice and respect in oneself and in other people the cultural conditions and factors that affect 

perception, evaluation, feeling and behaviour. Moreover, it is the ability to use them 

productively, in the meaning of mutual adjustment, from tolerance towards incompatibilities to 

the development of synergistic forms of cooperation and patterns of interpretation and creation 

of the reality around us. Intercultural competence understood in this way is an increasingly 
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necessary element in modern organizations, which increases flexibility in situations of contact 

with different behaviours and communication styles (Thomas, 2003).  

As can be seen from the above definitions, the concept of intercultural competence is  

a broad concept. It includes not only knowledge of customs, behaviour, language, values, social 

norms, the ability to respond appropriately in the event of contact with a different culture,  

but also attitudes of openness, tolerance and respect towards culturally different people (Barney, 

1991).  

In business, intercultural competence plays a significant role in every area of a company’s 

activity, i.e. formulating a vision and mission, establishing a business profile, obtaining various 

permits, designing goods and services, managing human capital, acquiring and retaining 

customers, building relationships with the environment and the employer’s image.  

The dynamically changing conditions in which enterprises operate increasingly require the 

expansion of their operations into foreign markets and the building of a network of international 

contacts.  

It should be remembered, however, that cultural competencies are not only the 

responsibility of the managers, but also the employees of the entire organization. It is important 

to create awareness of the existence of cultural differences and the benefits resulting from them.  

The acquisition and development of cultural competencies is a complex and long-term 

process. Initially, it is important to get to know the native culture, because the environment is 

perceived and assessed best through the prism of the values rooted in it. Next, it is important to 

develop cultural awareness among all the employees and even their families. Finally,  

it is important to model the organizational culture towards flexibility and innovation and to 

shape a favourable climate for it (Nikitrowicz et al., 2019).  

5. Intercultural Competencies of a Manager 

A global manager combines the role of an intercultural connector, an intercultural 

negotiator, a person initiating the process of intercultural synergy and a leader operating at the 

crossroads of cultures (Nowakowski, 1999). It is not possible to build a universal profile of  

an intercultural manager, which results from the diversity of organizations and their 

environments. However, it can be attempted to identify certain key components of these 

competencies.  

They include but are not limited to: high interpersonal skills (including greater orientation 

towards people than tasks), linguistic skills, motivation to live abroad and cultural curiosity, 

tolerance of uncertainty and ambiguity, flexibility and willingness to adapt, patience, 

expressing respect for others, cultural empathy, a sense of humour (as a buffer for frustration, 

a safety valve in depression or a trigger for interpersonal relationships) as well as cross-
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culturally determined specialist knowledge and skills regarding the type of work or task 

performed. Naturally, an additional area are qualification requirements depending on the area 

and culture of the manager’s country of work. The cultural factor is one of the most important 

variables that determine the success of international management (Stor, 2009).  

The competence profile of an intercultural manager is closely related to the specificity of 

the international market. Therefore, the manager must be characterized by high sensitivity to 

cultural needs, the ability to adapt and learn from others, the spirit of entrepreneurship and 

communication skills in conditions of cultural diversity. Other desirable features include:  

the ability to identify and combine the best elements from different cultures, the ability to 

introduce a new work culture in multinational teams, and the efficiency in using practical 

instruments that counteract cultural clashes. These features are characteristic of a global leader 

who achieves cultural synergy (Pocztowski, 2007; Bieniek, Steinerowska, 2014). 

The managers’ command of intercultural competencies in modern organizations has 

become a necessity and is a valuable resource of the company as it provides many benefits.  

It constitutes significantly facilitated cooperation with foreign partners and building lasting 

relationships with them (Kacprzak et al., 2017); it enables minimizing or avoiding failure 

associated with introducing goods and services to foreign markets. Intercultural competencies 

also help to avoid losing an attractive contract as a result of poorly conducted negotiations and 

increase the effectiveness of communication with clients. They can also help to improve the 

process of managing employees of different cultures or increase the number of innovations 

implemented as a result of the work of teams which consist of culturally diverse employees. 

For example, in this context the word planning is optimized, e.g. in relation to the meaning of 

the word tomorrow – in some cultures it means immediately, in others never. The manager’s 

cultural competencies can significantly reduce stress before business meetings and improve the 

quality and comfort of work in intercultural environments. Important benefits also include 

preventing the repetition of stereotypes and reducing the risks associated with running  

a business in other countries or on other continents (Dołęga, 2023).  

6. The Role of Managers in Shaping the Cultural Competencies  

in Employees 

A modern manager must play many important roles in the organization, which is closely 

related to the dynamics of changes taking place both inside and outside them. According to  

I. Stańczyk (2018), the roles of a modern personnel manager include: leadership, implementing 

changes, improving communication, negotiating and the development of oneself and one’s 
subordinates.  
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A personnel manager in the role of a leader – thanks to his knowledge, skills, attitudes and 

personality traits – is a person in the organization who serves as a role model that determines 

courses of action and influences the behaviour of others in order to accomplish a specific task. 

The manager focuses on employees and tasks in effective fulfilling of the role of a leader, 

(Stańczyk, 2018).  
The manager is also a change promoter. He or she is the one who prepares, organizes, 

manages and implements changes in order to introduce them effectively and convince those 

who are undecided. In addition, he or she ensures the implementation and maintenance of new 

procedures and behavioural patterns. The leader indicates the direction and vision in the process 

of change in the organization. It is the leader’s task is to motivate towards efficiency and 

creative work – they therefore inspire and engage members of the organization in the process 

of changes implemented (Kania, 2015).  

One of the important roles of the managerial staff is also to ensure efficient, fair and precise 

communication within the organizational unit. Thanks to their skills, the personnel manager 

can anticipate communication difficulties and remove obstacles, while recognizing the 

communication styles of co-workers, superiors and employees (Stańczyk, 2018; {ukowski, 
2008).  

The manager in an organization must also be an effective negotiator. This skill is one of the 

basic characteristics of managers in general, not only because of their contact with customers, 

but also due to the need for fruitful cooperation with employees and superiors.  

The manager is also the creator of their own and their subordinates’ development. In order 

to increase efficiency and effectiveness, he or she fulfils the remaining roles needed to develop 

its own competencies. At the same time, the manager’s role is to motivate and control the 

development of their subordinates ({ukowski, 2008). 
The manager’s role in competency management is to define a specific competence model, 

applicable to employees. This role should be described and classified by the scope of 

responsibility, authority and behavioural patterns. The manager should appropriately define 

competency profiles in several possible ways. An example would be a radar chart, containing 

competencies arranged in rings with radiating scales of competency levels. If the scale has  

an equal number of levels for all competencies, such a representation takes the form of a radar 

(Parsloe, Wray, 2002). The radar levels here are: conscientiousness, drawing conclusions, 

vision, strategic perspective, resource management, communication skills, motivation, ability 

to develop, achieving goals, self-awareness, emotional resilience, intuition, feeling and exerting 

influence. 
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Table 1.  

The manager in the shaping of cultural competencies in employees  

Item 
UP 

Wrocław 

SGGW 

Warszawa 

UP 

Poznań 

UR 

Kraków 

UP 

Lublin 

UP-H 

Siedlce 

Is a role model yes yes yes yes yes yes 

Focus on employees and tasks yes yes yes yes yes yes 

Change promoter yes yes yes yes yes yes 

Ensuring efficient communication yes yes yes yes yes yes 

Effective negotiator yes yes yes yes yes yes 

Creator of own and subordinates’ 
development 

yes yes yes yes yes yes 

Attitudes focused on tolerance and 

mutual respect 
yes yes yes yes yes yes 

Openness to others, to cooperation 

with people of other cultures and 

nationalities 

yes yes yes yes yes yes 

Source: author’s own study based on the websites of agricultural universities. 

With reference the above considerations, managers play a significant role in shaping 

employees’ competencies, including cultural competencies. These include mainly promoting 

among employees the attitudes of tolerance, mutual respect, openness to others, active 

participation in the process of learning and sharing the acquired knowledge and experiences 

and openness to cooperation with people of other cultures and nationalities ({ukowski, 2008). 
The managers in modern organizations, including those of higher education, have a wide range 

of tools to help them achieve the above goal, such as: training, evaluation, motivational 

instruments, including non-remuneration ones (such as work-life-balance programs, benefits, 

etc.), which shape a particular culture and climate of the organization. Naturally, the managerial 

staff itself should be a role model for their subordinates and set a good example through the 

adopted patterns of attitudes and behaviour.  

7. Shaping the Manager’s Intercultural Competencies 

Shaping the manager's intercultural competencies is quite a broad issue, due to the 

increasing number of available instruments for implementing related activities, such as 

constantly modified or emerging new types and kinds of training.  

The competencies of the managers, and all the employees in general, can be developed in 

three key areas, i.e. cognitive (knowledge), affective (skills, including communication) and 

behavioural (attitudes).  

In the subject literature various divisions of competence improvement methods can be 

found, by many authors and according to various criteria. The basic division includes formal 

education, on-the-job training and learning in action (Jabłoński, 2009).  
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The basic ways of improving competencies include: lectures, conferences, reading,  

e-learning, role-playing, case analysis, job rotation, quality circles, survival training,  

self-coaching, coaching, e-coaching, mentoring or learning by doing. (Musioł-Urbańczyk, 
2010). The choice of the appropriate method depends on many factors. What should be taken 

into account first is the type of competence to be improved and the preferred, individual learning 

style of a given person (Musioł-Urbańczyk, 2010).  
The specificity of intercultural competencies results in a specific typology of intercultural 

training, which should be supplemented with several non-standard areas. These include: 

information training, attribute training, cultural awareness training, conscious behaviour 

modification, experiential learning and interactive behaviour. Below is a brief description 

thereof.  

Information training involves making the managers aware of the socio-economic conditions 

that prevail in a given country and explaining the reasons for experiencing culture shock.  

They usually take the form of traditional lectures, often supported by audiovisual recordings. 

Attribute training is a method of the so-called cultural assimilation, which enables the 

adoption of international standards through the analysis of critical situations (a variant of case 

study).  

Cultural awareness training involves making people aware of cultural differences by 

analogy to the values specific to their own culture and by making participants familiar with the 

basics of international relations.  

Training in the modification of conscious behavior is a method of teaching by solving 

various adaptive problems. Learning through experience, on the other hand, involves explaining 

cultural differences through active participation in simulation games that enable direct contact 

with another culture.  

The interactive approach includes solutions that allow participants to interact with 

representatives of culturally different countries, which is to contribute to shortening the time 

needed for full adaptation when taking up a foreign position (Beniek, Steinerowska, 2014; 

Schroeder, 2000).  

To sum up, intercultural training aimed at developing "global minds" is conducted using  

a wide set of tools, including both traditional and modern training techniques that range from 

classic lectures or simulations to language training, knowledge exchange platforms, 

videoconferencing and online advisory (Rakowska, 2007; Król, 2016). More frequently, 

appropriate educational methods include: work in culturally diverse teams, implementing 

international projects or occasional trips abroad, aimed at familiarizing the managers with the 

target environment (Rakowska, 2007; Bieniek, Steinerowska, 2014).  

People with a well-developed awareness of their own intercultural competence are more 

flexible, tolerant, and distanced from using stereotypical thinking and prejudices. Eliminating 

these barriers promotes effective communication and building relationships within the team. 
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This is a step towards effective cooperation and openness to changes (Król, 2016; Kacprzak, 
Król, 2015).  

In addition to training in cultural differences, language courses and training in disciplines 

such as international law, stress management, and e.g. savoir-vivre in multicultural business are 

also important (Rakowska, 2007; Król, 2016; Bieniek, Steinerowska, 2014). 

Table 2.  

Improving managerial competencies at universities fit for the 21st century  

Item 
UP 

Wrocław 

SGGW 

Warszawa 

UP 

Poznań 

UR 

Kraków 

UP 

Lublin 

UP-H 

Siedlce 

Employment of foreigners yes yes yes yes yes yes 

International exchange yes yes yes yes yes yes 

Foreign trips of scientific staff yes yes yes yes yes yes 

International projects yes yes yes yes yes yes 

Working in culturally diverse 

teams 
yes yes yes yes yes yes 

Knowledge exchange 

platforms 
yes yes yes yes yes yes 

Cooperation and openness to 

change 
yes yes yes yes yes yes 

Training and language courses yes yes yes yes yes yes 

Source: author’s own study based on the websites of agricultural universities. 

Each of the universities indicated in table 2 fits into the concept of society 5.0 or a society 

of imagination, a society using modern technologies and modern teaching techniques.  

To sum up, a manager’s work requires continuous improvement of general and specialized 

knowledge, acquisition and development of new skills and managerial competencies. Managers 

must constantly be ready to adopt new ideas, technologies, structures, good economic practices 

and cultural values; they must seek opportunities for permanent learning. It is their 

responsibility to establish the standards of values and behaviour required by the institution. 

Hence, it is necessary to constantly improve the in-depth knowledge of the institution and its 

area of operation, while striving for the highest possible efficiency and dedication at work, 

responsibility for one’s own actions and the work of one’s subordinates, sensitivity to human 

affairs, interpersonal and intercultural problems, tolerance towards different cultures, 

supporting and stimulating the development of colleagues and subordinates ({ukowski, 2008).  

8. Summary 

It has become an essential requirement in the face of changes taking place in organizations 

for the managers to have cultural competence. Functioning in a culturally different world has 

become a reality. These changes were also gradually noticed in all agricultural universities. 

Curriculums have changed and a trend related to intercultural competencies can be clearly seen 

in the implementation of individual subjects. When analyzing the profile of graduates from 
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particular fields, the emphasis on key cultural competencies can also be noticed. International 

conferences and seminars are systematically organized at universities, and the publications 

issued are an important instrument for developing this type of competencies.  

Also, by undertaking studies with foreigners, cooperation with foreign lecturers and 

international projects, the students have contact with representatives of different cultures and 

have the opportunity to practically develop intercultural competencies and recognize their 

essence and importance. With reference to the above considerations, it should be stated that it 

is not an overstatement to say that Polish agricultural universities are tailored for the 21st century 

and fit into the concept of society 5.0.  

This article certainly does not exhaust the topic, but it is undoubtedly a basis for opening  

a discussion in this area, especially in matters of improving activities related to the development 

of competencies, especially the cultural competencies of future managerial staff and the 

development of higher education. 
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Introduction 

Public transport is one of the most essential elements for the dynamic development of the 

economy. Omissions and neglect of proper organisation of public transport generate a number 

of problems of transport exclusion. These problems constitute one of the most acute obstacles 

facing society today. Despite the great importance of public transport and such a significant 

impact on the quality of life of the inhabitants, the problems of transport exclusion are often 

overlooked in public discussions. 

The aim of this paper is to carry out a comparative analysis of transport accessibility by 

voivodeship in Poland. The paper was written based on data made available by the Central 

Statistical Office. The literature research covers the genesis of the concept of the transport 
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exclusion problem, the concept of passenger transport and issues related to the organisation of 

passenger transport. The first part of the paper presents a theoretical outline of the problem of 

transport exclusion in Poland, followed by identification of its potential causes and the effects 

it may have on society. The research part of the paper includes a comparative analysis of 

transport accessibility, taking into account the division into individual voivodeships. 

Literature review 

Public transport as part of meeting the basic needs of society 

The role of public transport is one of the key elements in providing mobility to society.  

It plays an important role in social and economic development. It generates new jobs in the 

transport services sector, in the industrial sector and influences the development of tourism and 

trade. Free access to public transport levels existing social inequalities and those generated by 

its absence, and has a positive impact on social inclusion and poverty reduction. It intensifies 

the accessibility of cities, suburban and rural regions (European Environment Agency, 2014). 

It also influences the accessibility of goods and services, thus contributing to the 

competitiveness of a region. From an urban perspective, it minimises the phenomenon of road 

congestion, increases the capacity of the road network, has an impact on air quality, greenhouse 

gas emissions and, consequently, on climate change, public health and the environment 

(Bastiaanssen, 2021). 

From a public transport perspective, the concept of mobility, which is considered to be the 

ability and freedom to move people, goods or information within a given space, is extremely 

important. Mobility also refers to the ways in which the public moves from one point to another 

(International Energy Agency, 2019). Public transport is substitutable to individual transport, 

and the extent of substitution varies depending on national transport policies (Ustawa z dnia  

16 grudnia 2010). 

One of the legal acts regulating the operation of public transport in Poland is the Act of  

16 December 2010 on public collective transport. The act entered into force on 1 March 2011 

and defines the rules for the organisation and operation of regular passenger transport in public 

collective transport on the territory of Poland, in the following transport modes: road, rail, cable, 

cable and railway, sea and inland navigation. 

Based on the Public Road Transport Act, individual local government units prepare a plan 

for the sustainable development of public transport. Such a plan specifies, among other things: 

the transport network on which transport is planned, the assessment and forecast of transport 

needs, the issues of financing transport services, the principles of organisation of transport,  
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the expected standard of transport services and the manner of organisation of the passenger 

information system. 

The existence and operation of public transport is a response to existing transport needs. 

Within the settlement pattern, people's mobility needs related to their daily social, cultural or 

recreational life are predominant. The sources of transport needs vary widely and depend on 

many variables. In the case of passenger transport, factors such as demographic structure or 

ownership of individual means of transport may be important. An analysis of transport needs is 

important. The information from the analysis can and should provide the basis for the 

authorities to act on the transport plan (Rucińska, 2012). 
Well-organised public transport has a direct impact on society's living conditions. Its proper 

organisation has a direct or indirect impact on, among other things (Rydzykowski, 2008): 

 reducing unemployment through infrastructure investment, 

 reducing the disparities in socio-economic development between regions, 

 an increase in the need for associated investment, 

 growth in construction investment,  

 boosting international cooperation. 

One of the most important advantages of public transport is its positive impact on 

minimising the external costs of transport, e.g. the reduction of CO2 emissions, pollutants and 

noise. It is estimated that the use of individual car transport to carry one passenger requires 

almost three times more energy than a bus journey and about six times more than a train journey 

(Jakubowski, 2021). 

The National Inventory Report 2022 prepared by KOBiZE (Krajowy O\rodek Bilansowania 
i Zarządzania Emisjami - the National Balancing and Emissions Management Centre) showed 

that transport in Poland is responsible for as much as 16.8% of greenhouse gas emissions. 

 

Waste Agriculture 
Industrial processes and use of products ■ Volatile emission from fuels 

Power industries ■ Production and construction industry 
Transport ■ Other sectors 

Figure 1. Share of individual source categories in total national greenhouse gas emissions in 2020.  

Source: KOBiZE, National Inventory Report 2022 - Synthetic Report, Inventory of greenhouse gas 

emissions and absorption in Poland for 1988-2020. 
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According to a 2018 report by the International Energy Agency, public transport is one of 

the key elements in the fight against climate change and the improvement of air quality 

especially in urban agglomerations. The study emphasises that the use of public transport,  

as opposed to individual transport, contributes to the reduction of greenhouse gas emissions and 

other pollutants (International Energy Agency, 2018). The means of transport used for 

collective urban transport take up much less space on road networks. It is estimated that there 

are only around 1.2 to 1.5 passengers per passenger car. This high use of individual means of 

transport results in a drastic reduction in road capacity. Figure 2 shows the amount of space 

occupied by individual means of transport for the transport of 30 persons, assuming that there 

is 1.5 passengers in a passenger car, one bicycle is travelled by one cyclist and one bus is only 

75% full. 

 

Figure 2. Road space requirements for individual transport modes.  

Source: Transformative Urban Mobility Initiative (TUMI), Road Space Requirements 30 people in 20 
cars, 30 people on 30 bicycles, 30 people in 1 bus. 

Public transport and transport exclusion 

The inheritance of poverty, lack of access to education, lack of access to adequate health 

care or unemployment are often cited as causes of various types of social inequality. In view of 

such serious social problems, it is seldom mentioned that the use of, for example,  

good educational facilities to obtain the right education or qualifications, attractive jobs or the 

best health facilities requires adequate transport accessibility. Inadequate access to adequate 

means of transport disqualifies part of the population from accessing such public services. 

Transport exclusion is neglected in discussions about the causes of social inequalities,  

and is undoubtedly one of the reasons behind their occurrence (Komornicki, 2019). 

Ombudsman Marcin Wiącek has noted that the problem of transport exclusion is a real 

obstacle to the realisation of citizens' constitutional rights and freedoms, such as freedom of 

movement, the right to health care, the right of persons with disabilities to assistance from 

public authorities in social communication, the right to education and the right to benefit from 
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public services guaranteeing a decent standard of living. The further away from larger towns or 

metropolitan areas one travels, the more often rural residents point to the numerous 

inconveniences related to the lack of an adequate transport connection. Organising and 

managing public transport is the responsibility of the organisers at the various levels of local 

government (Starzewski, 2021). In the context of the problem of transport exclusion, the notion 

of accessibility is extremely important; it refers to the degree of ease with which one can get to 

a given place, thanks to the existence of appropriate infrastructure and transport services.  

A particular area is more accessible in terms of transport, the more points it can be reached 

quickly and efficiently (Ministry of Transport, 2020) Figure 3 shows the distribution of 

transport accessibility when using bus services for long-distance travel. There is considerable 

variation between the different regions of Poland. The greatest accessibility is characteristic for 

large urban agglomerations, and the least for regions distant from these agglomerations. 

Transport exclusion is understood as depriving the inhabitants of a given area of the 

possibility of using public transport. This phenomenon includes mainly limited access to roads, 

but also to railways, pavements or cycle paths (Dulak, 2018). 

 

Figure 3. Availability of bus transport for long journeys in Poland in 2018. 

Source: Rosik, Pomianowski, KoBo\, Guzik, Goliaszek, Stępniak, Komornicki, 2018 . 

Demographic changes and the depopulation of society in mainly rural areas, but also in 

smaller towns, were also one of the factors contributing to the widening of the problem of 

transport exclusion. The process of depopulation of rural areas has been ongoing in Poland for 

several decades. The pace and scale of this process was directly dependent on the economic 

development of individual regions. Rural depopulation contributed to a decrease in the number 

of passengers on rural routes, which resulted in their closure. The dispersion of buildings in 

Poland did not facilitate the optimisation of routes. Rural depopulation and reduced 
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accessibility of public transport significantly hindered and still hinders daily life for rural 

residents (WesoBowska, 2016). 

The effects of the problem of transport exclusion in Poland are widespread. The Jagiellonian 

Club estimated that transport organised by local authorities does not exist in an area currently 

inhabited by around 13.8 million people, which gives us around 36.54% of the Polish 

population. The scale of the problem is enormous, and it is very often overlooked in social 

discussions related to social exclusion. According to Jagiellonian Club estimates, between  

1993 and 2016 non-urban regular bus transport lost about 75% of its customers, with a reduction 

of about 50% in the availability of the offer. Since 2004, the average filling of buses has 

decreased by 40% (Dulak, 2018). 

The effects of transport exclusion are often the stories of the people affected.  

In her reportage book Nie zdążę Olga Gitkiewicz presents stories of people affected by transport 

exclusion. The society affected by this problem mentions that the lack of adequate transport 

forces people to give up their jobs, better educational facilities, extra-curricular activities, 

doctor's appointments, office visits and much more. Transport exclusion contributes to 

permanent unemployment for people who find it unprofitable to work in remote areas if public 

transport is not provided in the municipal area. It also proves impossible to get to work if the 

last return fare is at 3 pm or if it only runs on school days. The removal of direct transport to 

larger towns also removes the possibility of choosing better educational facilities or taking 

advantage of the extra activities that often take place in the afternoon. The lack of adequate 

transport accessibility thus restricts the life choices of young people of school age. A significant 

effect of the decommissioning is also the functional degradation of smaller towns or district 

towns, which used to serve as local centres to which residents travelled by public transport.  

The removal or reduction of connections may result in residents being deprived of access to 

basic services that enable them to function properly. The lack of a connection to the nearest 

health centre can result in reduced health. Removal of connections takes away the ability to get 

to an office, post office or bank, leaving non-motorised people relying solely on the goodwill 

of those with cars. Lack of access to basic services results in social isolation and reduced quality 

of life. This problem very often affects older people who do not have a car. The elimination of 

connections also results in migration from smaller to larger towns. Centralisation forces people 

to change their place of residence or work. This phenomenon also influences the spatial 

degradation of smaller towns. The answer to the lack of access to public transport is the choice 

of individual transport, most often in the form of a purchased personal car. This form of 

transport is very often chosen by the public, as can be seen in the statistics showing the number 

of cars per number of inhabitants (Gitkiewicz, 2019; Kaczorowski, 2019).  

The lack of well-developed public transport also affects the country's economic 

development and tourism. Well-developed communication enables tourists to move freely and 

reach their destination. Highly developed public transport has a direct impact on the living 

conditions of the population. Public transport assists in generating a higher national income and 
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supports economic development through its direct impact on unemployment levels,  

the reduction of social disparities, the need for accompanying and construction investments, 

and international cooperation. 

Methodology of the study 

The analysis carried out below aims to present the accessibility of transport in Poland by 

voivodeships for the period 2014-2021. The data adopted for the analysis was taken from the 

official website of the Central Statistical Office in Poland. The research focuses on road 

transport, as it is the most commonly used transport mode in Poland. 

The analysis was carried out using mathematical methods, the sign test, forecasting and 

correlation. The mathematical methods made it possible to determine the percentage 

decrease/increase in the number of connections and the distances over which connections are 

made. The sign test is based on the sign of the differences between successive pairs of results. 

It involves determining the number of pluses and minuses and comparing them with the 

theoretical value given in the relevant tables. The sign test made it possible to determine 

whether the hypothesis that there was a significant decrease in the number of connections in 

most voivodeships was true. Correlations between the population of a province and the number 

of connections were then examined. The sequence of analysis steps is shown in Figure 4. 

 

Figure 4. Subsequent stages of the study. 

Source: own work. 

Analysis of the problem of transport exclusion- results 

The comparative analysis began with the collection and organisation of data available from 

the Central Statistical Office (CSO), followed by the creation of a table which included the 

number of inhabitants in the region, the number of regular lines and the length of regular lines 

in the years 2014 and 2021 respectively. The results are presented in Table 1. 
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Table. 1.  

Regular lines in 2014 and 2021 by voivodeship 

 Number of inhabitants 
Regular transport 

lines in total [pcs] Difference 

Regular transport lines 

in total [km] Difference 

Voivodeship 2014 2021 2014 2021 2014 2021 
Dolno\ląskie 2909997 2897700 1 243 782 -461 -37% 61 840 30 551 -31 289 -51% 

Kujawsko-Pomorskie 2092564 2912200 2 148 904 -1 244 -58% 95 689 35 304 -60 385 -63% 

Lubelskie 2156150 2038300 1 218 646 -572 -47% 67 412 31 425 -35 987 -53% 

Lubuskie 1021470 1178600 743 543 -200 -27% 30 369 16 797 -13 572 -45% 

Aódzkie 2513093 1821895 865 567 -298 -34% 45 252 23 103 -22 149 -49% 

MaBopolskie 3360581 3430400 252 118 -134 -53% 10 533 5 447 -5 086 -48% 

Mazowieckie 5316840 5512800 2 390 890 -1 500 -63% 132 715 58 316 -74 399 -56% 

Opolskie 1004416 948600 393 512 119 30% 12 417 14 264 1 847 15% 

Podkarpackie 2129294 2085900 674 799 125 19% 30 999 35 378 4 379 14% 

Podlaskie 1194965 1148700 642 364 -278 -43% 38 793 27 079 -11 714 -30% 

Pomorskie 2295811 2358700 815 588 -227 -28% 39 455 22 489 -16 966 -43% 

[ląskie 4599447 4375900 693 335 -358 -52% 35 799 11 006 -24 793 -69% 

[więtokrzyskie 1268239 1187700 411 238 -173 -42% 24 891 9 572 -15 319 -62% 

Warmińsko-Mazurskie 1446915 1374700 759 335 -424 -56% 44 345 13 943 -30 402 -69% 

Wielkopolskie 3467016 3500000 1 262 884 -378 -30% 54 093 30 324 -23 769 -44% 

Zachodniopomorskie 1718861 1650000 990 800 -190 -19% 64 010 33 913 -30 097 -47% 

Source: own work. 

In 2014, Mazowieckie Province had the highest number of regular communication lines 

(2390 pcs), while Malopolskie Province had the lowest (252 pcs.). In 2021, no voivodeship had 

more than one thousand connections, with the highest number (904 pcs.) in the Kujawsko-

Pomorskie voivodeship and the lowest (118 pcs.) in the MaBopolskie voivodeship. As can be 
seen from Table 1, fourteen out of sixteen voivodeships saw a decrease in the number of regular 

transport lines in 2021 compared to 2014. The largest decrease amounted to 63% and concerned 

the Mazowieckie voivodeship, in which the number of regular connections decreased over the 

period under study from 2390 in 2014 to 890 in 2021. Only in two voivodeships can an increase 

in the number of connections be observed, by 30% in the Opolskie voivodeship and 19% in the 

Podkarpackie voivodeship. The situation is similar for the length of regular transport 

connections. Here, too, a decrease in the length of routes was recorded in 87.5% of the 

voivodeships, with the greatest decrease of almost 70% in the [ląskie and Warmińsko-

Mazurskie voivodeships, which means that the length of routes decreased by 30402 km in the 

[ląskie voivodeship and 24 793 km in the Warmińsko-Mazurskie voivodeship, respectively.  

An increase in the length of regular transport routes was recorded in the Opolskie and 

Podkarpackie voivodeships. The collected data was then sorted out and the number and length 

of long-distance bus routes in the individual provinces were analysed (Table 2). 
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Table. 2.  

Long-distance lines in 2014 and 2021 by voivodeship 

 Number of 

inhabitants 

Long-distance lines 

[km] Difference 
Regional lines [km] 

Difference 

Voivodeship 2014 2021 2014 2021 2014 2021 
Dolno\ląskie 2909997 2897700 21 673 4 626 -17 047 -79% 10 518 3 518 -7 000 -67% 

Kujawsko-Pomorskie 2092564 2912200 16 298 624 -15 674 -96% 25 684 4 982 -20 702 -81% 

Lubelskie 2156150 2038300 18 185 6 711 -11 474 -63% 17 150 6 284 -10 866 -63% 

Lubuskie 1021470 1178600 5 105 0 -5 105 -100% 10 666 4 820 -5 846 -55% 

Aódzkie 2513093 1821895 12 081 1 767 -10 314 -85% 13 225 5 357 -7 868 -59% 

MaBopolskie 3360581 3430400 495 275 -220 -44% 4 178 1 854 -2 324 -56% 

Mazowieckie 5316840 5512800 42 188 28 972 -13 216 -31% 31 553 8 073 -23 480 -74% 

Opolskie 1004416 948600 507 0 -507 -100% 2 814 1 090 -1 724 -61% 

Podkarpackie 2129294 2085900 7 376 5 853 -1 523 -21% 6 347 6 819 472 7% 

Podlaskie 1194965 1148700 15 497 5 291 -10 206 -66% 9 227 4 146 -5 081 -55% 

Pomorskie 2295811 2358700 8 056 370 -7 686 -95% 10 616 7 161 -3 455 -33% 

[ląskie 4599447 4375900 11 048 1 179 -9 869 -89% 5 694 2 207 -3 487 -61% 

[więtokrzyskie 1268239 1187700 11 431 4 337 -7 094 -62% 4 232 373 -3 859 -91% 

Warmińsko-Mazurskie 1446915 1374700 13 604 2 118 -11 486 -84% 13 773 3 515 -10 258 -74% 

Wielkopolskie 3467016 3500000 6 954 0 -6 954 -100% 14 359 3 641 -10 718 -75% 

Zachodniopomorskie 1718861 1650000 17 963 432 -17 531 -98% 22 324 7 570 -14 754 -66% 

Source: own work. 

Table 2 shows that all the voivodeships surveyed recorded a decrease in the number of 

longdistance bus lines; moreover, in as many as three voivodeships (Opolskie, Lubuskie and 

Wielkopolskie) the decrease reached 100%, which means that the lines, all the lines that existed 

in 2014, were removed completely. Not much better, is the question of the length of regular 

longdistance lines, only in one of the sixteen provinces a small 7% increase in the length of 

routes can be seen. Moreover, in 87.5% of the provinces, the decrease was more than 50% over 

just seven years. The next stage of the analysis was to collect and organise data on the number 

of urban and suburban lines in each voivodeship in the years 2014 and 2021. The results are 

presented in Table 3. 

Table. 3.  

Suburban lines and urban lines in 2014 and 2021 by voivodeship 
 

 Number of 

inhabitants 

Suburban lines 

[pcs] Difference 
Urban lines [pcs] 

Difference 

Voivodeship 2014 2021 2014 2021   2014 2021   
Dolno\ląskie 2909997 2897700 1 004 687 -317 -32% 25 17 -8 -32% 

Kujawsko-Pomorskie 2092564 2912200 1 723 845 -878 -51% 7 0 -7 -100% 

Lubelskie 2156150 2038300 900 566 -334 -37% 0 0 0 - 

Lubuskie 1021470 1178600 567 436 -131 -23% 9 0 -9 -100% 

Aódzkie 2513093 1821895 674 486 -188 -28% 12 15 3 25% 

MaBopolskie 3360581 3430400 193 98 -95 -49% 15 0 -15 -100% 

Mazowieckie 5316840 5512800 1 864 736 -1 128 -61% 32 1 -31 -97% 

Opolskie 1004416 948600 332 487 155 47% 9 11 2 22% 

Podkarpackie 2129294 2085900 566 700 134 24% 4 0 -4 -100% 

Podlaskie 1194965 1148700 462 303 -159 -34% 6 4 -2 -33% 

Pomorskie 2295811 2358700 631 466 -165 -26% 20 5 -15 -75% 

[ląskie 4599447 4375900 569 271 -298 -52% 16 26 10 63% 

[więtokrzyskie 1268239 1187700 332 222 -110 -33% 0 0 0 - 

Warmińsko-Mazurskie 1446915 1374700 482 285 -197 -41% 32 0 -32 -100% 

Wielkopolskie 3467016 3500000 1 048 824 -224 -21% 6 0 -6 -100% 

Zachodniopomorskie 1718861 1650000 676 678 2 0% 15 3 -12 -80% 

Source: own work. 

Suburban lines are lines within 50-60km connecting rural settlements with municipal, 

district and provincial centres. In both 2014 and 2021, Kujawsko-Pomorskie voivodeship had 

the highest number of suburban lines (1723 pcs. in 2014, 845 pcs. in 2021). Unfortunately, over 

the years, all voivodeships have seen a significant decrease in the number of suburban lines, 

which in the extreme case was as high as 61%. The Mazowieckie (32 pcs.) and Warmińsko-
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Mazurskie (32 pcs.) voivodeships had the largest number of urban bus lines, understood as lines 

within cities with possible crossing of city boundaries to the nearest catchment area with  

a length of 5-10 km, in 2014. From 2014 to 2021, 5 voivodeships have completely eliminated 

urban lines. No city lines are in place in the [więtokrzyskie and Lubelskie voivodeships.  
The [ląskie voivodeship, on the other hand, recorded a 63% increase in the number of urban 
lines, which may be due to the reduction in the length of transport routes and the conversion of 

suburban lines into urban ones. 

The next step in the analysis of the problem of transport exclusion in Poland was to perform 

a sign test. The sign test made it possible to verify the null hypothesis that there was  

no significant decrease in the number of regular bus lines in total in individual voivodeships 

over the study period. This test consists of determining the number of pluses and minuses 

between successive pairs of results and comparing them with table values. The test was 

performed using Statistica and the analysis was carried out for the years 2014 and 2021.  

The result is shown in Table 4. 

Table. 4 

The result of the Statistica program's sign test 

 

 

 

Pair of variables 

Sign test (number of regular bus lines) 

The indicated results are significant p <.5000 

Number of 

voivodeships 

Percentage 

v < V 
Z p 

Year 2014 and 2021 16 12.50000 2.750000 0.005960 

Source: compiled using Statistica. 

Sixteen groups (voivodeships) took part in the test. The number of variables for which the 

difference has a negative value was 12.5%, and the value of the sign test was 2.75.  

The significance level of the test was 0.005960, which means that p<0.05, so there are grounds 

for rejecting the null hypothesis, and this means that there is likely to have been a significant 

decrease in the number of regular bus routes. 

The next stage of the research involved examining the correlation between the population 

in the voivodeships and the number of connections. The analysis was carried out first for the 

year 2014 and then for the year 2021, both using the Ststistica programme. The results are 

shown in Figures 6, 7 and table 6, 7. 
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Figure 6. Study of the correlation between population and number of connections in 2014 - scatter plot. 

Source: compiled using Statistica. 

Table 6. 

Study of the correlation between population and number of connections in 2014 
 

X variable 

and  

Y variable 

Correlations (correlation study) 

Identified correlation indexes are significant p < .05000 

(missing data randomly removes) 

Average St. deviation r(X, Y) r2 t p Significant 

Population 2405979 1261494      

Regular 

connections 

969 588 0.475215 0.225829 2.020857 0.062848 16 

Source: compiled using Statistica. 

As can be seen from table 6, the 42nd value of the correlation coefficient is 0.475 indicating 

a moderate linear relationship, population to number of regular connections in 2014.  

The coefficient of determination is 0.2258, which means, the number of regular connections is 

only explained by 22.58% of the variation in population. The significance coefficient p,  

is greater than 0.05, which means that, the correlation coefficient is not significantly different 

from 0. 

  

Scatter plot: population vs. number of regular connections (missing data removed 

randomly) 

Number of regular connections = 435.51 + .22E-3*Population 

Correlation: r = .47521 

N
u
m

b
er

 o
f 

re
g

u
la

r 
co

n
n
ec

ti
o

n
s 

Population  

 

Level of confidence 0.95 

 



632 A. Wierzbicka, Z. Pro\ciak 

 

Figure 7. Study of the correlation between population and number of connections in 2014 - scatter plot.  

Source: compiled using Statistica. 

Table 7. 

Study of the correlation between population and number of connections in 2014 

X variable 

and  

Y variable 

Correlations (sheet 5) 

Identified correlation indexes are significant p < .05000 

(missing data randomly removes) 

Average St. deviation r(X, Y) r2 t p Significant 

Population 2401381 1295850      

Regular 

connections 

582 250 0.295211 0.087149 1.156101 0.266988 16 

Source: compiled using Statistica. 

As can be seen from Figure 29, the 42nd value of the correlation coefficient is 0.2952 

indicating a weak linear relationship, population to number of regular connections in 2021.  

The coefficient of determination is 0.0871, which means, the number of regular connections is 

explained only in 8.71% by the variation in population. The significance coefficient, p,  

is greater than 0.05, which means that, the correlation coefficient is not significantly different 

from 0. 

Conclusions 

The problem of transport exclusion is not a new one, but over the years, we can observe its 

escalation and how its impact on the surrounding area is changing. The extent of the occurrence 

of the transport problem depends on the level of transport accessibility, which has changed  

a lot over the years analysed. Undoubtedly, from 2014 to 2021 the number of regular bus routes, 

Scatter plot: population vs. number of regular connections (missing data removed randomly) 

Number of regular lines = 4444.74 + .57E-4*Population 

Correlation: r = .29521 
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the length of transport routes, the number of urban and suburban transport lines in each province 

is decreasing. The results show that the number of inhabitants has a weak influence on the 

number of regular transport connections in the regions concerned. It should therefore be 

considered which factors, criteria should be taken into account when organising a network of 

connections in individual voivodeships. In order to counteract transport exclusion,  

it is necessary to study the transport needs of the inhabitants, especially in less populated regions 

with dispersed housing, analyse them and then organise public transport in accordance with the 

results of the study. Adequate financial support is also necessary, especially for less profitable 

routes. Less densely populated regions should be provided with new connections, enabling their 

inhabitants to function properly and to have free access to public services such as health, culture 

or education and to commute to work. 
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Purpose: The objective of the paper is to present and evaluate the realization of Agenda 2030 

as well as the implementation of the EU goals concerning sustainable development through 

energy optimisation at Northwood manufacturing enterprise.  

Design/methodology/approach: For the purpose of accomplishing the assumed goal first of 

all selected aspects of the literature of the subject on sustainable development issues, energy 

optimisation and enterprise competitiveness were presented. The next step entailed a case study 

analysis of Northwood company operations. In the presented case study energy optimisation 

activities were demonstrated. 

Findings: Implementation of RES energy optimisation at Northwood company has 

significantly affected the company’s development, increasing the quality and number of 

fulfilled orders at substantially reduced costs of electrical energy. The incorporation of 

sustainable development goals in the company’s process also indicates positive results. 

Practical implications: The results of the analysis are a signal to all institutions and 

individuals, including managers, people managing production companies, that for the purpose 

of a company’s development it is worth using modern tools and implementing sustainable 
development goals, which include, inter alia, energy optimisation through the employment of  

a company’s own photovoltaic plant. 
Originality/value: The article can be an example and inspiration for similar enterprises. 

Keywords: sustainable development, energy optimisation, sustainable production, corporate 

social responsibility. 
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1. Introduction 

An increase in the demand for products of socially responsible companies caused by 

growing social awareness and responsibility results in a change of conditions in which such 

enterprises operate. <Green development= of the economy involving effective implementation 
of sustainable development goals becomes a new path of development. Sustainable 

development is a socio-economic growth of contemporary society involving the fulfilment of 

its needs in such a way that does not diminish the possibility of satisfying the needs of future 

generations. Accomplishing the idea of a sustainable development requires: global conservation 

of the natural environment, solidarity in relations between various countries, especially rich and 

poor ones, as well as solidarity with future generations and treating the planes of economic, 

political, social and ecological activities as being interdependent. The concept of sustainable 

development is understood as a process within the scope of which it becomes possible to 

achieve high quality of life in the long term while simultaneously respecting natural and 

environmental resources and at the same time accounting for growth in the social, economic 

and spatial spheres. 

One of the areas of the economy in which the impact of sustainable development can be 

noticed is manufacturing of wooden packaging, which plays a crucial role in the contemporary 

trade and logistics, ensuring the protection and transportation of various products all over the 

world (Fechner, 2016). An issue gaining importance in the reorganization of production 

achieved, inter alia, through optimisation of processes, including energy optimization (Europe, 

2020). For the purpose of this paper the operations of Northwood company were described,  

a company operating in a sector manufacturing wooden packaging. A great inspiration to 

implement changes in Northwood towards sustainable energy and production was the long-

term cooperation with the Danish company Provipal Aps Mikkel Jorgensen. The EU climate 

and energy goals implemented in the presented production company translate not only into 

changes in the operation of a single enterprise, but they also demonstrate the need for 

undertaking such actions in the entire industrial sector that is the driving force of the economy. 

2. Methods  

The objective of the paper is to present and evaluate the realization of Agenda 2030 as well 

as the implementation of the EU sustainable development goals through energy optimisation in 

Northwood production enterprise.  
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For the purpose of accomplishing the assumed goal first of all selected aspects of the 

literature of the subject on sustainable development issues, energy optimisation and enterprise 

competitiveness were presented. The next step entailed a case study analysis of Northwood 

company operations. In the presented case study energy optimisation activities were 

demonstrated. In that part of the paper the materials provided by Northwood were used and 

they included the company’s internal materials, sales reports and costs reports for the period 
from 2017 to 2022. 

3. Sustainable development, energy optimisation and organisation 

competitiveness – theoretical aspects 

In Gro Harlem Brundtland Report of 1987 of the World Commission on Environment and 

Development titled <Our Common Future= sustainable development was defined as 
<development that meets the needs of the present without compromising the ability of future 
generations to meet their own needs=. Thereby making economic development with 

simultaneous environmental and socio-cultural balance a priority goal (Rogall, 2010). 

In turn, a new vision of sustainable development outlined in Agenda 2030 focuses on five 

areas defined as 5P: People, Planet, Prosperity, Peace, Partnership. Within the scope of 

individual areas, the following action rules were developed (Agenda 2030): 

 people – activities aiming at reaching out to excluded groups, creating conditions and 

opportunities for the use of universal human rights and economic advancements by all 

people, guaranteeing equal access to economic resources, basic services, land, natural 

resources, technologies and funds to everyone; 

 planet – activities integrating social, economic and environmental aspects of 

development for the purpose of economic growth, social inclusion, rational use of 

natural environment resources, achieving better quality of life and solving the problem 

of poverty; 

 prosperity – changes in economies intended to create new jobs, development of 

sustainable consumption and production, the use of new technologies and business 

potential, ensuring access to good education, health care, clean water, electricity, 

transport, telecommunication, facilitating starting up a business, investing, trade 

exchange and intensive sustainable urban development; 

 peace – activities aimed at building peace, efficient, fair and responsible institutions, 

strengthening the rule of law, social inclusion and co-deciding by relevant institutions 

supporting government, property rights, freedom of speech and the media, political 

freedom, access to justice and lack of discrimination; 
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 partnership – actions for partnership based on solidarity, cooperation, responsibility and 

transparency between governments, local, regional administration, scientific 

communities, business and all stakeholders. 

Contemporary organisations operating in a turbulent and increasingly more demanding 

environment are forced to undertake various actions in order for them to achieve a competitive 

advantage. At the age of sustainable development, which in itself creates certain demands 

towards an organisation, an organisation’s competitive advantage is frequently the result of 
undertaking multi-dimensional activities. When realizing the activities in the areas of 

sustainable development in their day-to-day operations, modern organisations try to offer 

products and services, better than competitive ones, but at the same time suited to the 

expectations of value-conscious consumers. Competitiveness may reflect not only the way in 

which a company operates on the market, or its ability to survive on the market, but also its 

ability to adapt to market demands and effective development in specific circumstances,  

while simultaneously obtaining profits, benefits and building a market position (Kraszewska, 

Pujer, 2017; Klima, 2017, 2018). 

One of the aspects of a modern company operations entails energy. Contemporary 

development and economic growth stimulate demand for energy, which is its driving force. 

Energy also constitutes a basic human need, significantly affecting human well-being.  

Both the production and the use of energy are inextricably linked to the environment.  

The most realistic way of reducing CO2 emissions entails a sustainable energy efficiency 

strategy in combination with renewable energy sources (Pinault, 2021). The purpose of 

achieving a balance between the environment protection, social development and economic 

growth, i.e. the pillars of sustainable development, is the use of renewable energy sources and 

reducing CO2 emissions (Regulation of the European Parliament…, 2022), improvement of air 

quality and limiting the extraction of natural resources (Bansard, Schröder, 2021). Investing 

into renewable energy sources improves the competitiveness of regions in the international 

arena, increasing their innovativeness and income, thereby leading to industry development 4.0 

(Bianchini et al., 2019). 

4. Energy optimisation in terms of organisation independence and good-

will improvement - discussion  

The assumptions of the green economy, constituting the basis for the concept of sustainable 

development, include investments and development carried out in a way that limits greenhouse 

gas emissions2 and increases energy efficiency, while simultaneously preventing loss of 

                                                 
2 Greenhouse gases are carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O). 
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biodiversity (Greenfield, Weston, 2021). Leaving resources in the natural environment to future 

generations lies at the basis of the definition of sustainable development, that is why energy 

optimisation with the use of renewable energy sources is an environmental compromise.  

The foundation of a model sustainable development entails the development of renewable 

energy sources and economic growth without damaging the environment, which traditionally 

goes together with economic growth3 (The 17 goals. Sustainable Development Goals). 

Closed circle economy constitutes a significant element, which in practice means protection 

of the environment, health and economic growth by limiting the use and waste of resources and 

businesses operating in a closed circle (Kara et al., 2022). Circular economy is a fundamental 

element of the green economy in the energy sector (Muñoz et al., 2021). A source of energy 

that carries no risk of depletion constitutes sustainable energy, which provides an answer to 

humanity’s energy needs (Bhowmik, Bhowmik, 2020). Examples of sustainable energy sources 

include wind, water and the sun, which the society considers to be inexhaustible and available 

to everyone, despite the fact that the methods of such energy generation are capital intensive 

(Glorieux, 2022). 

An improvement in the efficiency of obtaining energy sources, the use of alternative energy 

sources, reducing emissivity and the use of new technologies represent the goals of Sustainable 

Energy Development – the SED. It is an area that concentrates on creating and promoting 

sustainable energy sources and technologies that minimise the impact on the natural 

environmental. The purpose of the SED is meeting present energy needs, while at the same time 

minimising greenhouse gases emissions and any other negative impact on the planet. Examples 

of sustainable energy sources include solar, wind, hydro and geothermal energy (Rosen, 2021). 

Long-term energy stability as well as energy balance and independence is provided by flexible 

investment approach and a revision of goals, planning processes and implementation of 

sustainable energy management. Additionally, one needs to remember, from the point of view 

of an enterprise, about a flexible investment approach to the realization of intended sustainable 

development goals (Dyukova et al., 2022). Therefore, it seems that the most profitable and the 

most constructive manner of meeting the challenges related to high energy prices, energy 

independence and energy security is introducing eco-power engineering into the concept of 

sustainable development (Baleta et al., 2019). Striving towards energy independence through 

the reduction of consumption, diversification of suppliers and obtaining energy from renewable 

energy sources as well as the concept of sustainable energy security plays an increasingly 

greater role. The European Commission specifies that by 2030 40% of the energy generated in 

the European Union countries must originate from renewable energy sources (Adamkiewicz, 

                                                 
3 In September 2015 at a summit in New York, leaders of the UN member states signed a document entitled 

document “Transformation of our world: Agenda for Sustainable Development – 2030= containing  
17 Sustainable Development Goals and 169 actions related thereto, which are to be achieved by all parties –  

ate governments, international organisations, non-governmental organisations, science and business sectors as 

well as citizens. They focus on 5 areas: 5xP: people, planet, prosperity, peace, partnership. (The 17 goals, 

Sustainable Development Goals). 
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2017), while global energy policy of states such as China, Indies and African countries will 

play a decisive role in that regard (Borchielini, Minuto, 2020). In highly developed countries 

the development of renewable energy sources (RES) is the dominant trend. Investments into 

RES are energy-friendly, they significantly limit the use of natural energy resources,  

i.e., oil, coal or gas. The UN Agenda report - Renewable Energy Policy Networt for the  

21st country (REN 21) demonstrates that 27.7% of globally installed power comes from RES. 

That share corresponds to 22.8% of global demand for energy. Norway is the country with the 

highest share of RES in the final gross energy with its 65.5% share of renewable energy in its 

national energy production (Sowa, 2018). 

5. Northwood wooden packaging producer – case study4 - results 

For the purpose of this paper, in order to demonstrate the effectiveness of the 

implementation of sustainable development goals through energy optimisation in order to 

increase organisation’s competitiveness, an analysis of Northwood company operations was 
presented. Northwood is a company based in Strzykocin in the West Pomeranian Province. 

Northwood has been linked to the lumber industry from the beginning of its existence,  

i.e., since 2008. The company has got a modern machinery dedicated to lumber processing and 

it has got innovative processes of gas driers, enabling the production and sale on the 

international market of certified pallets bearing an IPPC PL 32 436 mark. Northwood is  

a manufacturer of wooden pallets for distribution of products of high consumption industry, 

chiefly: food, chemical, metal industries. Production at the company is carried out in  

a sustainable fashion from direct preparation of the basic pallet components from certified 

timber (FSC), i.e., planks, struts from roundwood for their assembly, thermal processing and 

warehousing. Finished products are stored in a finished products warehouse, where they await 

collection by clients for no longer than three days. Production is planned in such a way so that 

finished components are collected by their recipient nearly immediately after their completion 

and so that they should be delivered to a suitable logistical centre in Germany, Denmark, 

Norway and Sweden. Thermal processing of wooden pallets plays a significant role, since 95% 

of orders concerns dried pallets with IPPC certificate. The company manufactures various pallet 

types differing in their specification, depending on the needs and their load carrying capacity. 

Specification of a pallet, i.e. its components parts such as upper planks, struts, lower planks, 

depends on the intended purpose of a given wooden pallet. Production of pallets and their 

components is typically linked with high demand for energy, which affects the costs of 

production and which has an ecological impact, particularly if such energy comes from non-

                                                 
4 Prepared on the basis of the data provided by Northwood. 
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renewable sources. That is why the producer strives to achieve processes optimisation in order 

to reduce energy consumption and to introduce more sustainable production practices. 

On the grounds of the premises presented in the theoretical part, the following goals for 

analysing Northwood operations have been set: 

1. assessment of Northwood’s energy resources prior to the introduction of RES 
photovoltaic power plant; 

2. assessment of Northwood’s energy resources after the introduction of RES photovoltaic 
power plant; 

3. evaluation of advantages and disadvantages of the implementation of sustainable 

development goals through energy optimisation and the use of RES photovoltaic power 

plant. 

The analysis was conducted with regard to the period from 2017 to 2022. The study took 

into account the data concerning: production volume, sales volume of finished products, energy 

demands and production costs related to energy. The data was compared for two periods: 

1. the first one, comprising the years of 2017-2019, prior to the use of energy optimisation 

in the form of photovoltaic plant, and 

2. the second one, comprising the years of 2020-2022, following energy optimisation and 

the incorporation of a photovoltaic plant into the production process. 

As previously mentioned, Northwood company has been operating since 2008. In line with 

Agenda 2030, Northwood has been realizing the sustainable development goals already since 

2016 by: 

 organising sustainable transport, 

 organising sustainable production, 

 organising processing including heat recovery, 

 exchanging machinery, 

 implementing innovations concerning product certification, 

 implementing the 3R principle (reduce, reuse, recycle). 

In pursuance of goal No. 12 of Agenda 2030 concerning responsible consumption and 

production, since 2016 Northwood company has been striving to produce more while using less 

resources and reducing the scale of degradation and pollution, and simultaneously improving 

their products quality. Sustainable production is additionally linked with promoting effective 

use of energy. The year 2019 was a breakthrough moment in Northwood in that regard,  

when it was decided that a new tool in the accomplishment of sustainable development goals 

will involve the implementation of energy optimisation by building and installing  

a photovoltaic plant (RES) for the needs of own production. To that end, an analysis was carried 

out in order to choose the best suited installation for production needs. The choice of the 

installation was made by specialised companies on the grounds of an analysis of energy 

consumption data from previous years (the analysis encompassed the years of 2009-2018).  
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It was determined that the production volume not only kept growing, but it was further predicted 

that such a trend would likely continue. When building the photovoltaic plant, photovoltaic 

cells converting solar energy into electricity were used. Photovoltaic panels used comprised: 

 photovoltaic cells made of silica, which are responsible for the conversion of solar 

energy, 

 anti-reflex layer applied to the panels surface, which enables increasing the 

effectiveness of solar light absorption, 

 a housing and a frame, protecting the panels from unfavourable atmospheric conditions, 

 cables and connections – the panels are fitted with integrated cables and connections, 

which enable connecting them to the company’s electric power system. 

Photovoltaic panels collecting solar energy were mounted on the ground. The energy 

collected is converted into alternating current with the use of an inverter and it directly powers 

electrical devices and production. The development of sustainable energy at production 

companies is possible thanks to advancing technologies. When building the photovoltaic plant, 

microfibers were use apart from the panels, which increase the efficiency of panels. Microfibers 

are thin layers of materials of very mall fibre diameter, smaller than 1 micrometre (1/1000 mm). 

Fibres are made of silica and polymers Thanks to the use of microfibers in the panels a higher 

efficiency was achieved, since microfibers placed on the ground with the use of solar energy 

reflection result in energy recovery from the bottom layer of photovoltaic panels. 

After the introduction of the new energy solution in the form of the photovoltaic plant, 

Northwood company continued to carry out production consistent with the profile adopted at 

the beginning of its existence. Details of Northwood’s production volumes in the years 2017-

2022 were presented in Table 1. 

Table 1.  
Northwood’s production volumes of finished products in 2017-2022 (production expressed  
in m3) 

Year 2017 2018 2019 2020 2021 2022 
Production 

volumes in m3 
2.500 3.000 3.500 4.000 4.500 5.000 

Source: own compilations on the basis of the data provided by Northwood. 

According to the analyses conducted by external companies, prior to the implementation of 

energy optimisation production volume was on the rise from 2017 to 2022, despite numerous 

market difficulties in the analysed period (inter alia, COVID-19 pandemic, hostilities in 

Ukraine). The growing production was further accompanied by increasing sales value of 

products offered by Northwood (Table 2). 
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Table 2. 

Sales value of finished products in 2017-2022 in Northwood (in PLN) 

Year 2017 2018 2019 2020 2021 2022 

Sales value 

(PLN) 

3 320.000,00 3 850.000,00 6 500.000,00 7 950.000,00 8 300.000,00 9 500.000,00 

Source: own compilations on the basis of the data provided by Northwood. 

An important aspect of the analysed period is the fact that the company was carrying out 

the same profile of operations both before the implementation of sustainable development goals 

as well as during and after the implementation of sustainable production, transport and energy 

optimisation. Simultaneously the service quality was maintained at high level, constantly 

perfecting the product (R&D since 2016). It is worth noting that in the examined period,  

along with the introduction of the restrictions related to COVID 19 pandemic (year 2020) and 

transferring many areas of operations into the virtual world, with energy optimisation in 2022 

the company had a record number of orders with increasing energy costs (see Table 2).  

The sales volume in 2022 rose in relation to 2017 nearly threefold. 

A significant indicator of the conducted analysis is energy demand, which along with  

an increase in production typically rises. In Table 3 changes in Northwood’s energy demand 
were presented for the examined period. 

Table 3. 

Changes in Northwood’s energy demand in 2017-2022 

Year 2017 2018 2019 2020 2021 2022 

Energy demand (KW) 100 105 110 120 130 140 

Source: own compilations on the basis of the data provided by Northwood. 

Along with growth and increased production thanks to the acquisition of new machinery 

the company’s energy demand rose. Greater production and new machinery required increased 
amounts of energy to power the machinery and to illuminate production halls. Because of 

increasing industrial production energy demand grew as well, and in order to meet the demand 

for energy, more effective and sustainable energy sources were implemented, i.e. solar energy 

obtained from photovoltaic panels. As a supplementation to the above tables, additionally total 

production costs related to obtaining energy were presented in Table 4. It is worth pointing out 

and comparing those numbers in the first period (2017-2019) – before the application of the 

photovoltaic plant, when traditional methods of energy use were employed and in the second 

period (2022-2022) – after the photovoltaic plant was incorporated into production, when the 

optimisation solution began to be used. 

Table 4 

Costs of using energy for production in Northwood in 2017-2022 (PLN) 

Year 2017 2018 2019 2020 2021 2022 

Costs of using 

Energy for 

production PLN 

173.400 183.200 192.100 179.800 169.200 159.200 

Source: own compilations on the basis of the data provided by Northwood. 
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An analysis of the data in Tables 3 and 4 indicates that, on the one hand, a growing 

production is accompanied by an increase in demand for energy use, however, on the other 

hand, costs of using such energy since 2020 (i.e., since the implementation of the photovoltaic 

plant) have been diminishing. It means that the employed optimisation solution in the area of 

power engineering at Northwood brought about the desired effects. On the grounds of the 

information obtained from the company it can be concluded that along with the implementation 

of sustainable development goals and an exchange of machinery to achieve more sustainable 

production and the incorporation of energy optimisation, total demand for energy from outside 

has been decreasing with a simultaneous rise in the amount of electric current generated for the 

needs of production from the company’s own power plant (figure 1). 

 

Figure 1. Energy demand at Northwood in 2017-2022, including energy production from its own power 

plant in 2020-2022.  

Source: own compilations on the basis of the data provided by Northwood. 

Thus, as is evident from the above data, the results of employing energy optimisation by 

constructing the company’s own photovoltaic plant can be presented not only on the grounds 
of energy generation statement, but also on the basis of expenditure incurred on external energy. 

With expanded production of own energy for the purpose of production the transfer of external 

energy was decreasing, thereby charges for external energy and for energy transfer were falling 

as well. In 2018, before the incorporation of energy optimisation in the form of the photovoltaic 

plant, the presented company’s average expense incurred on energy was fairly high -  

over 190 thousand zlotys per year. In 2020, when Northwood introduced energy optimisation 

and began to produce electricity itself for the purpose of its production, spending on external 

energy markedly decreased to 180 thousand zlotys per year, with a simultaneous increase in 

production. Furthermore, surplus of energy generated in the afternoons and at weekends in the 

summer period were transferred to the power grid and they constituted a passive income for the 

company, since they were resold. In 2021 and 2022, despite expanding production and sales, 

energy costs at Northwood were reduced. Energy spending was successively decreasing, 

moreover, an additional income emerged in the form of resold energy generated in the summer 

season and at weekends. 
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On the basis of the information featured in Tables 1-4 and in figure 1 it can be concluded 

that the implementation of energy optimisation involving the implementation of the company’s 
own photovoltaic plant ought to be preceded by other measures related to the accomplishment 

of sustainable development goals, which in time will ensure the company’s full optimisation 
and partial independence. The second major conclusion is the fact that the introduction of RES 

energy optimisation itself would not yield the desired results if it was not consistent with other 

operations conducted by the company thus far related to the accomplishment of sustainable 

development goals. Another issue that seems to be of significance in the case of implementation 

of RES energy optimisation is the consistency and repeatability of the activities in that regard. 

A schedule of data for 2017-2022 for Northwood company demonstrated a successive 

development of the company and the growth of its competitiveness. Thereby the justifiability 

and at the same time the necessity for the employment of modern and innovative optimisation 

techniques have been proven with the aim of promoting the brand and improving its 

competitiveness. The data analysis allows for presenting weak and strong points of RES energy 

optimisation. The advantages include an increase in production with a reduced cost of energy 

in a short period of time with relatively low outlays. A disadvantage of the employment of 

photovoltaic plant, considering the experiences of Northwood company, chiefly involves 

technical problems related to the organisation and introduction of a new tool, and thereby the 

need to entrust such types of activities to a professional company having experience in similar 

operation on the market. 

The use of RES energy optimisation by constructing one’s own photovoltaic plant for the 
needs of own production and implementing sustainable development goals also constitute  

a modern tool of brand promotion. Implementation of sustainable development goals at the 

company had an impact on the improvement of the brand good-will and warming of its image 

from heavily industry-focused to a more environmentally-friendly one. 

6. Summary  

Implementation of RES energy optimisation at Northwood company has significantly 

affected the company’s development, increasing the quality and number of fulfilled orders at 
substantially reduced costs of electrical energy. The results achieved by Northwood 

unequivocally demonstrate the positive effects of energy optimisation at a production company 

through the implementation of a photovoltaic plant for the needs of a company’s own 
production. The incorporation of sustainable development goals in the company’s process also 
indicates positive results. The great inspiration for Northwood BronisBaw Misikonis was 
Provipal Aps Mikkel Jorgensen, which shared the solutions and implementations used. 

International cooperation between organizations influenced the changes introduced at 
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Northwood towards sustainable energy and production. The conducted analysis provides 

evidence to the fact that the fulfilment of sustainable development goals may constitute  

a promotion not only for the company itself, but it may also increase its competitiveness on the 

market. The results of the analysis are also a signal to all institutions and individuals, including 

managers, people managing production companies, that for the purpose of a company’s 
development it is worth using modern tools and implementing sustainable development goals, 

which include, inter alia, energy optimisation through the employment of a company’s own 
photovoltaic plant. Another important indicator is also the fact that organisations wishing to 

expand need to establish cooperation with external entities specialised in that area, taking 

advantage of their experience and granting them freedom to act. 
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Purpose: The aim of this article is to present the changes in the use and basic advantages of 

social networks in the communication of public transport companies in voivodship cities. 

Design/methodology/approach: The study carried out consisted of analysing the content of 

the official websites belonging to the selected public transport service companies in order to 

see how the information on the social networks used (location of plug-ins) is shared,  

and a review of the active profiles on these sites was carried out to diagnose what content is 

published. The survey was conducted in October 2023. The results were cross-referenced with 

the corresponding survey carried out in 2017. 

Findings: The survey showed that of the 24 companies analysed from 18 cities, 20 use at least 

one of the social networks. The most common is Facebook - 19 companies have a profile, 

followed by YouTube - 9, Instagram - 7 and Twitter 5. 2 companies have profiles on 4 sites at 

the same time, 4 on 3 sites, 11 have 3 official profiles on different social networks, another  

7 companies have 2 each and also 7 have one each. In the case of 4 entities, no profiles were 

found on social networks. The content, frequency and timeliness of publications on the profiles 

vary. 

Research limitations/implications: Social networks that were less popular at the time of 

writing (e.g. TikTok - official profiles were identified in 2 cases among the companies 

surveyed) were not included in the study. The objectives of the communication strategies of the 

individual entities are not known. This may be part of further research through in-depth 

interviews with those responsible for promoting the companies. It may also be possible to 

extend the research to other operators (e.g. inter-municipal, railway, smaller cities, etc.) and 

among the target audiences of the communication activities in particular services. 

Practical implications: On the basis of the author's audit of the communication activities of 

public transport companies on social networks, this article suggests that the use of social media 

is an appropriate tactic in the communication of companies (including municipal companies), 

both in the promotional dimension externally and in communication with citizens - service 

users, due to the participatory, interactive and open nature of social media. 

Originality/value: The publication presents the results of research carried out on the basis of 

the author's audit of the activity of the public transport companies from the voivodship's cities 

in the social media. 

Keywords: social media, city marketing, public transport, public transport promotion, 

marketing communication. 

Category of the paper: Research paper. 
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1. Introduction 

The ICT revolution, which is the genesis of the transformations observed in the last decades 

and encompassing various aspects of the functioning of modern society, has also had a major 

impact on their economic sphere. The emergence of a new hypermodal model of 

communication (many-to-many), associated with digital space, has led to significant 

modifications in the structure of economic processes, both at the macro (ensuring a previously 

unavailable level of transparency and globalisation of markets, creation of new exchange 

environments, virtualisation of some areas of economic life) and micro (streamlining of internal 

management processes in enterprises) scale. The turbulence of the contemporary environment 

of economic entities, forces them to undertake diverse and multidirectional actions aimed at 

ensuring their stable position, among others, by seeking new, more effective, efficient and 

efficient ways of communicating with the environment (Pacut, 2016). 

Modern marketing activities require companies to communicate effectively with their 

existing and potential stakeholders. In the case of companies providing public transport 

services, these will mainly be passengers, but may also include other groups such as employees, 

advertisers, residents who do not use the company's services (activities encouraging people to 

change to public transport), lovers of old and new trams or buses, etc. One way of conducting 

an effective dialogue with the public is to use social media. Nowadays, they have a strong 

influence on socio-economic processes, which is changing the existing communication profile. 

Thanks to this, a phenomenon called marketing 2.0 is developing, which refers to the 

transformation of marketing resulting from the influence of the Internet on communication 

processes. Marketing 2.0 engages the consumer and triggers immediate feedback. As a result, 

the addressee of the communication is encouraged to interact or even initiate an independent 

action (Wozniakowski, 2017, p. 315). An extension of the concept of marketing 2.0 is 

marketing 3.0, which refers to so-called new wave technology that allows individuals and 

groups to connect and interact. Customers can express themselves and collaborate with others 

without much restriction. The current social media fits even more into this dimension,  

as in the concept of marketing 2.0 the interaction with the consumer was more of a one-to-one 

relationship, with marketing 3.0 it is said to be a collaboration of the many with the many, 

which actually reflects the evolution of multiple social communication platforms (Kotler, 

Kartajaga, Setiawan, 2010, pp. 18-19; Piotrowska, 2015, pp. 6-8). Now Ph. Kotler has 

introduced the concept of marketing 4.0, which is a natural development of marketing 3.0.  

Its main premise is the adaptation of marketing to the changing habits of customers in the face 

of the digital economy. In view of the above, one may be tempted to state emphatically that no 

enterprise, including a municipal enterprise, is able to communicate effectively with its 

environment without the use of new media, of which social media is a component. 
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This paper focuses on presenting the results of the author's own research on the ways in 

which social media are used by municipal enterprises from voivodship cities providing public 

transport services. Such entities were chosen because of the relatively large number of their 

customers and the modest representation of social media in the context of their use by municipal 

enterprises (in relation to typical commercial entities, especially those operating in the  

B2C market). 

2. Social media in marketing communication 

One of the first definitions of social media (used acronym SM), created by H. Rheingold 

(1993), characterises it as a social cluster emerged on the Internet, where individuals engage in 

sufficiently long public conversations, with enough emotional involvement to create personal 

relationships with other individuals in cyberspace. According to A.M. Kaplan and M. Haenlein 

(2010), social media is "a group of online applications, based on the ideological and 

technological foundations of Web 2.0, that allow the creation and exchange of user-sourced 

content". In turn, D. Kaznowski (2016) defines social media as "social media under social 

control that can be used on any scale, containing both the content of the message and possible 

viewpoints relating to the information". Thus, social media can be defined as social networks 

whose main purpose is to enable interaction between their users (Grębosz, Siuda, Szymański, 
2016). Slightly more broadly, they can be defined as information channels that enable 

interaction between users in terms of exchanging information, knowledge, expressing opinions, 

comments, etc. (Jędrych 2015). According to the concept of many-to-many communication. 

Social media can have a wide range of applications in business, well beyond marketing 

communications. Table 1 presents a classification of social media by type and outlines the main 

areas of application. It should be noted that this is one possible classification. However,  

at the time of writing, it appears to be the most relevant to how social media are used in business 

practice. 

Table 1. 

The use of social media in business 

Type of social media Main areas of application Business objectives Example 

Building and maintaining relationships 

Social networking 

(social - mass 

communities) 

Public relations, marketing, 

sales, customer service, csr 

(corporate social responsibility), 

research and development 

Building image, engaging 

customers, communicating 

and obtaining information, 

building relationships 

Facebook 

Social (business) 

network 

Human resources management, 

public relations 

Image building, employee 

recruitment, networking 

LinkedIn, 

GoldenLine 
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Cont. table 1. 
Sharing 

Video service 
Public relations, marketing, 

sales, csr 

Image building, offer 

presentation 

YouTube, Vimeo, 

TikTok 

Photo service 
Public relations, marketing, 

sales, csr 

Image building, presentation 

of the company and its 

offerings 

Pinterest, 

Instagram, Flickr 

Keeping informed and commenting 

Microblog Public relations, marketing, csr 

Image building, 

information, relationship 

building 

X  

Publication of content (presentation of resources, opinions, views) 

Blog Public relations, marketing, csr 

Image building, 

information, relationship 

building 

wordpress.com, 

blogger, blogspot, 

blox 

Wiki  

Information and knowledge 

management, research and 

development, public relations 

Building a corporate 

knowledge base 
Wikipedia, mfiles 

Co-creation and cooperation 

Crowdsourcing 

service 

Research and development, 

public relations, marketing, csr 

Acquisition of knowledge 

and new ideas, research and 

development 

Kickstarter, 

wspieram.to 

Exchange of place information 

Geolocation service 
Public relations, marketing, 

sales 

Building image, improving 

brand awareness, building 

relationships 

Foursquare 

Exchange of opinions 

Discussion forum Public relations, marketing 

Image building, customer 

engagement, information 

gathering 

forum.gazeta.pl, 

fora.pl 

Source: own research based on: Buchnowska, 2013, p. 57. 

3. Study subjects and research methodology 

Municipal companies occupy an important position in the process of satisfying the needs of 

the population by directly performing a significant part of the public tasks imposed by law on 

local government units. It can be concluded that municipal companies are an institutional 

instrument for local development policy. The term "municipal company" does not appear in the 

Polish legal order. It can be regarded as a general term, indicating affiliation and, at the same 

time, ownership of this economic entity. Its separation into the form of a company with a market 

character, entails consequences in three areas: economic, political and technical. In economic 

functioning, such an entity is a separate legal entity and is characterised by a high degree of 

decision-making autonomy. It has a legal personality, has its assets separated from local 

government property, and acts freely in economic transactions and is liable for this.  

Thus, a municipal company should be understood as a management entity whose resources 

(assets) are fully or predominantly public property of the local government unit within which it 

was established. The criterion for the separation of a municipal company is essentially of  
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an ownership nature. It can be said that a municipal company is an enterprise providing a variety 

of public services (Dolewka, 2017). 

Municipal companies are intended to play a servant role towards local communities,  

as they operate in the so-called sensitive sectors (directly providing services to residents),  

i.e. providing heat and water, collecting sewage, transporting public transport, etc.,  

i.e. they carry out local government tasks of a public utility nature (Dolewka, 2017).  

Typical features of the public utility sphere are: meeting the daily, common needs of the users 

of public life; lack of storage, larger-scale production and, consequently, the need to operate 

continuously; the predominantly monopolistic nature of the activity; the need to have 

significant reserves of production capacity, which leads to a large share of fixed costs in the 

overall production costs; the need for significant integration of public bodies to manage 

activities in the public utility sphere due to the high capital intensity, social nature of the needs 

met and monopolistic nature of the activity (Sadowy, 2000). 

All entities matching the above considerations for municipal enterprises providing public 

transport services from all voivodship cities were selected for the study. In the case of two 

voivodeships (Kujawsko-Pomorskie and Lubuskie), enterprises from two cities were taken into 

account due to the administrative division in force related to the location of the seat of the 

voivode and the regional parliament. In total, 24 entities providing public transport services 

were taken into account, as in 4 cities (Warsaw, Szczecin, BiaBystok, Katowice) there are 2 or 
3 municipal companies providing the services of interest in this paper. 

The study was carried out in October 2017 and repeated in October 2023. The research 

methodology adopted was to analyse the content of websites and social media profiles 

belonging to municipal companies from voivodship cities providing public transport services. 

The research was conducted in 3 stages. In the first, the websites of the above-mentioned 

entities were checked to see which social media were directly redirected on them  

(e.g. in the form of social plugins, classic hyperlinks, etc.). 

In the second stage, in the absence of a direct reference to a profile on the currently most 

popular social networking site - Facebook - in the structure of the company's website, they were 

searched for through the site's internal browser by entering a relevant phrase,  

e.g. MPK Rzeszów, Miejskie Przedsiębiorstwo Komunikacyjne Rzeszów, etc. 
In the third stage, the social media profiles identified in the previous two steps were 

analysed for content. It was checked whether the profiles were updated on a regular basis,  

how frequent the publications were, and what the tone of the communication was  

(e.g. passenger information, press releases, education, offer for advertisers, etc.). 

Of the 24 entities identified (and the same number of websites), more than half have at least 

one social media plug-in in the structure of their own website. The most common is  

Facebook - 17 (2 additional profiles were identified after using the Facebook browser).  

Next in terms of popularity are YouTube (9 plugins), Instagram (7) and X (6). Within websites, 

one plugin was identified for TikTok (MZK Bydgoszcz). The detailed distribution of social 
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plugins for social media profiles posted on company websites is shown in Table 2.  

It is noticeable that the number of profiles on Facebook, Instagram and YouTube has increased. 

There was no change in the number of accounts on X (formerly Twitter), which may be related 

to the turmoil surrounding the service following its acquisition by E. Musk. 

The analysis carried out showed that the companies most actively using social media are 

MPK Kraków, Gdańskie Autobusy i Tramwaje (they have profiles on 4 sites). In 3 cases,  

there is no link to a social media profile on company websites, which represents a significant 

decrease compared to 2017 - at that time there were 12 companies.  

Table 2. 

Communication about owned social media profiles on websites by municipal companies from 
voivodship cities providing public transport services (1 = social plugin exists on website;  
(1) profile found in search engine; 0 = no link to social profile) 

No. City  Website  

Social media plug-ins on company websites 

Facebook Instagram Twitter/X YouTube 

2017 2023 2017 2023 2017 2023 2017 2023 

1 WrocBaw mpk.wroc.pl 1 1 1 0 1 1 0 1 

2 Bydgoszcz mzk.bydgoszcz.pl 0 1 0 1 0 0 0 0 

3 Toruń mzk-torun.pl 1 1 0 0 0 0 0 1 

4 Lublin mpk.lublin.pl 0 0 0 0 0 0 0 0 

5 Gorzów Wlkp. mzk-gorzow.com.pl 1 1 0 0 1 1 0 0 

6 Zielona Góra mzk.zgora.pl 1 1 0 0 0 0 0 1 

7 Aódz mpk.lodz.pl 1 1 0 0 0 0 1 1 

8 Kraków mpk.krakow.pl 1 1 1 1 1 1 1 1 

9 Warszawa 

metro.waw.pl 1 1 0 1 0 0 0 1 

mza.waw.pl 1 1 0 1 1 1 1 0 

tw.waw.pl 1 1 0 0 0 0 1 1 

10 Opole mzkopole.pl 0 1 0 1 0 0 0 0 

11 Rzeszów mpk.rzeszow.pl 0 0 0 0 0 0 0 0 

12 BiaBystok 
kpkm.pl 0 0 0 0 0 0 0 0 

kpk.bialystok.pl 0 0 0 0 0 0 0 1 

13 Gdańsk gait.pl 1 1 0 1 1 1 0 1 

14 Katowice 
pkm.katowice.pl 0 1 0 0 0 0 0 0 

tram-silesia.pl 0 1 0 0 0 0 0 0 

15 Kielce mpk.kielce.pl 0 1 0 0 0 0 0 0 

16 Olsztyn mpkolsztyn.pl 1 1 0 0 0 0 0 0 

17 Poznań mpk.poznan.pl 1 1 0 1 1 0 1 1 

18 Szczecin  

ts.szczecin.pl 0 (1) 0 0 0 0 0 0 

spak.pl 0 0 0 0 0 0 0 0 

spad.szczecin.pl 0 (1) 0 0 0 0 0 0 

Total 
24 12 

17(19

) 
2 

7 
6 

5 
5 9 

Source: own research. 

Table 3. 

Facebook profiles of public transport companies (rounded figures)  

No. City Website  
Number of likes 

Number of 

followers 
Content 

current 2023 
2017 2023 2017 2023 

1 WrocBaw mpk.wroc.pl 19900 55000 20200 62000 Tak 

2 Bydgoszcz mzk.bydgoszcz.pl - 1000 - 1000 Tak 

3 Toruń mzk-torun.pl 4400 8000 4300 9000 Tak 

4 Gorzów Wlkp. mzk-gorzow.com.pl 1100 no data 1100 3000 Tak 

5 Zielona Góra mzk.zgora.pl 3800 no data 3800 6000 Tak 

6 Aódz mpk.lodz.pl 14300 25000 14200 27000 Tak 
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Cont. table 3. 
7 Kraków mpk.krakow.pl 53300 90000 53000 95000 Tak 

8 Warszawa 

metro.waw.pl 9500 30000 9600 34000 Tak 

mza.waw.pl 27000 39000 27800 47000 Tak 

tw.waw.pl 4700 24000 4800 28000 Tak 

9 Opole mzkopole.pl - 1000 - 2000 Tak 

10 Gdańsk gait.pl 3500 9000 3600 12000 Tak 

11 Katowice 
pkm.katowice.pl 1000 1000 1000 1000 Tak 

tram-silesia.pl - 4000 - 4000 Nie 

12 Kielce mpk.kielce.pl - 4000 - 4000 Tak 

13 Olsztyn mpkolsztyn.pl 730 2000 730 2000 Nie 

14 Poznań mpk.poznan.pl 33000 42000 32500 45000 Tak 

15 Szczecin  
ts.szczecin.pl 500 5000 500 6000 Tak 

spad.szczecin.pl 600 1000 600 1000 Nie 

Source: own research. 

Table 4. 

Companies providing public transport services on X (formerly Twitter) 

No. City  Website  
Number of posts 

Number of 

followers 

Content 

current 2023 

2017 2023 2017 2023  

1 WrocBaw mpk.wroc.pl 6470 14800 3633 9349 Tak 

2 Gorzów Wlkp. mzk-gorzow.com.pl 654 811 137 292 Nie 

3 Kraków mpk.krakow.pl 4396 9597 4949 12600 Tak 

4 Warszawa  mza.waw.pl 155 242 692 1877 Nie 

5 Gdańsk gait.pl - 6537 - 3327 Tak 

Source: own research. 

Table 5. 

Public transport companies on YouTube  

No. City  

Number of 

subscriptions 

Number of views of the 

most popular video 
Number of 

films 2023 

Content 

current 2023 
2017 2023 2017 2023 

1 WrocBaw - 702 - 30000 89 Nie 

2 Toruń - 237 - 9100 81 Tak 

3 Zielona Góra - 18 - 640 14 Nie 

4 Aódz 587 1630 20800 57000 257 Tak 

5 Kraków 322 35600 81700 25000000 103 Tak 

6 Warszawa 
43 3150 3600 70000 81 Tak 

10 5300 940 1300000 137 Tak 

7 BiaBystok  - 14 - 700 2 Nie 

8 Gdańsk - 223 - 614000 24 Nie 

9 Poznań 366 1090 29500 33000 105 Tak 

Source: own research. 

Table 6. 

Public transport companies on Instagram 

No. City  Website  
Number of posts Number of followers 

Content 

current 2023 

2017 2023 2017 2023  

1 Bydgoszcz mzk.bydgoszcz.pl - 18 - 145 Tak 

2 Kraków mpk.krakow.pl 295 812 3280 8248 Tak 

3 Warszawa 
metro.waw.pl - 58 - 3160 Tak 

mza.waw.pl - 117 - 2719 Tak 

 



656 M. Wozniakowski 

Cont. table 6. 
4 Opole mzkopole.pl - 496 - 534 Tak 

5 Gdańsk gait.pl - 2526 - 6045 Tak 

6 Poznań mpk.poznan.pl - 340 - 1927 Tak 

Source: own research. 

Table 3 presents the total number of likes and followers on all identified Facebook profiles. 

Looking at the numbers, it is clear that the size of the city does not translate into the number of 

fans in a given community. In order of importance, carriers from Kraków, WrocBaw and 
Warsaw (MZA) have the highest number of followers. The Facebook profiles identified in the 

study are generally kept up to date. Of the 19 profiles, 3 have remained without new 

publications for at least 6 months. In the case of 2, posts are added infrequently,  

i.e. approximately 1/week (MZK Gorzów Wielkopolski; PKM Katowice). In the case of 
Silesian Trams, the link to Facebook was found on the new website (tramwajeslaskie.pl),  

while at the same time the old website (tam-silesia.pl) is active. Content is mainly presented to 

introduce the company to passengers (presentation of rolling stock, depot operation, etc.) and 

to promote collective public transport (new infrastructure investments, new rolling stock, etc.). 

Passengers are also informed through profiles on this site about temporary traffic disruptions, 

or traffic disruptions related to longer-term maintenance works. 

Five of the companies surveyed have their own profile on site X. Due to the characteristics 

of the service itself, the posts are dominated by information about traffic disruptions.  

MPK WrocBaw has the highest number of publications on this site, while the Kraków-based 

operator has the highest number of profile followers (detailed list is presented in Table 4).  

2 profiles are out of date - MZA Warsaw since January 2023, and MZK Gorzów Wielkopolski 
since 2021. 

Nine of the surveyed entities have their own channels on YouTube, but in three cases there 

are between 2 and 24 videos, and in four cases no new releases have been added for at least  

a year. In the case of presence on YouTube, the number of regular subscribers to a channel is 

less important, and the reach of the videos, measured among other things by the total number 

of views of the message, is the most important. Table 5 presents the total number of subscribers 

to each channel and the number of views of the most popular video. The MPK Kraków channel 
has the highest number of subscribers, the most popular video was posted on the same channel 

(a video from 2014 showing a simulation of a cyclist being hit by a tram). 

The published films cover a variety of topics: presentation of vehicles, infrastructure  

(e.g. showing the work of a tram depot), educational (e.g. how to buy a ticket from a ticket 

machine or via the Internet, promotion of culture among passengers), promotional  

(e.g. presentation of tourist lines served by vintage vehicles). However, the most popular films 

are those that depict various situations from the roads, recorded with cameras installed in public 

transport vehicles. It can be concluded that they are educational, are often published as  

a "warning" and present various dangerous situations encountered by drivers and motorists on 

a daily basis, such as irresponsible behaviour of other road users (e.g. sudden encroachment on 
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the road by a pedestrian, blocking of the road by another vehicle, etc.). A second group of 

equally popular films are those showing the behaviour of a heavy vehicle - bus or tram -  

in an extreme situation, e.g. simulating the emergency braking of a tram in order to make other 

road users aware of the distance needed for the tram to come to a complete stop compared with 

the braking distance of a passenger car. 

In the last social network analysed, Instagram, 7 profiles were identified. GAIT has the most 

posts published, while MPK Kraków has the most observers. The published photos and graphics 
are in keeping with the nature of the service and are usually pictures of vehicles in different 

parts of the city, against the background of characteristic places. With some posts,  

the companies try to involve participants, encourage interaction (which is one of the essential 

functional features of modern social media), e.g. through riddles, such as the photo published 

by MPK Kraków showing a fragment of a Solaris bus with a sticker with the image of the 
company mascot of the bus manufacturer with the question "Do you know how many  

4th generation Solaris buses we currently own?". The responses that appeared indicated the 

number of vehicles and additional information that this number will change as the delivery of 

more modern buses is expected soon. 

4. Summary  

The study showed that municipal companies providing public transport services do not use 

the potential of social media to communicate with different stakeholder groups, mainly 

passengers. From a marketing communication point of view, their social media profiles can be 

communicated via their own website through dedicated plugins. The use of social media by 

companies is beneficial due to the following aspects (Podlaski, 2011, pp. 24-31; Wozniakowski, 
2016, pp. 22-23): 

 One's own website is promoted and the effectiveness of positioning is increased, making 

it easier for the recipient (e.g. a passenger) to find the desired content by typing the 

relevant keywords into a search engine; 

 Users of social networks accept the presence of particular companies or brands on them. 

Internet users interested in a particular brand count on, among other things, dedicated 

competitions, promotions, offers, etc., and look for, as in other corners of the web, 

curiosities, various information concerning the liked brands; 

 The content presented is relatively unintrusive. Once a company has created a profile, 

users decide for themselves whether they want to join the fan base and thus follow the 

published content; 
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 A presence in social media strengthens the image in the long term, as well as credibility 

and trust, provided that there is continuous contact with users and that even difficult 

(from the company's point of view) topics (e.g. frequent delays, rolling stock 

breakdowns, etc.) are not avoided; 

 The company receives immediate feedback from users on the activities carried out on 

individual profiles; 

 Active use of social media gives wide access to audiences and, through a variety of 

activities, it is possible to achieve a variety of marketing communication objectives 

aimed at predefined audiences. 

The possibilities for the use of social media in different areas of the operation of a municipal 

public transport service company are shown in Table 7. 

Table 7. 

Opportunities for public transport service companies to use social media 

Marketing  

 Increased passenger loyalty through engagement in continuous dialogue 

 Creation of an internal community to define marketing objectives and ensure continuity of 

activities 

 Implementation of marketing communication campaigns (complementing traditional 

marketing) 

 Protecting brand reputation through active monitoring in SM and influencing them 

Sales  

 Creating potential and attracting new customers 

 Increase sales through easier access to product reviews from existing customers  

(e.g. promotion of season tickets, etc.) 

Customer 

servive 

 Reducing acquisition costs and improving passenger loyalty by answering frequently asked 

questions quickly on social media 

 Posting of instructions and videos giving passengers the opportunity to solve specific 

problems themselves (e.g. how to read new timetables at bus stops) 

Human 

resources 

management 

 Recruitment - identification of external candidates (e.g. drivers, bus mechanics, etc.) 

 Training and coaching of employees using videos and podcasts (e.g. how to behave when 

accosted by a vulgar passenger, etc.). 

 Development of a community of former employees (alumni) 

 Employee satisfaction survey 

Innovation; 

research and 

development 

 Encouraging passengers to share suggestions and ideas for network development 

 Involving staff in the innovation process through the use of internal collaboration tools 

CSR 

 Communicating existing values, ongoing programmes or csr projects 

 Encouraging stakeholders to share their opinions in order to get an immediate response to the 

content sent out 

 Strengthen brand image through a permanently maintained csr channel in SM and mitigate 

the long-term impact of any crisis situation (e.g. press release about the arrest of  

an intoxicated bus driver of a particular operator, etc.) 

Source: own research based on: Martyniuk, Jar, Suszek, 2016, pp. 24-25. 

Subscribers on all social media profiles will certainly be interested in information about 

promotions (e.g. a lower price for season tickets when purchasing an entire year in advance), 

limited offers (e.g. tickets for collectors, etc.). However, it is important to keep the right 

proportions. If only product information is published, the profile will become a kind of 

advertising post that most people will ignore. The 70-20-10 rule can be applied here, according 

to which 70% of the content should be information of value to fans (e.g. information about the 
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current traffic situation, unplanned disruptions, renovations, etc.), 20% should be links to 

content created by other users (e.g. photos and films showing the carrier's means of transport 

woven into the cityscape), and only 10% should be information about promotions - content of 

a commercial nature (Adamiec, 2016). 

The most common mistakes surveyed entities make when running their own social media 

profiles are: 

 The company's primary identifying element, the logo, is misaligned with the space 

provided for the profile picture in the profile page structure (it was usually too large); 

 Clicking on a social plug-in placed in the structure of a company page does not open  

a new browser tab with the company's profile on a given social network, but only 

overlooks the content displayed so far; 

 Social plug-ins are placed in an inconspicuous place on the website or are simply 

missing; 

 Maintaining inactive profiles; 

 Infrequent posting of content; 

 Content not tailored to the specifics of a particular social network, as well as a lack of 

any incentive to interact with the company. 

All of the above weaknesses in the communication process may give the recipients of the 

message (mainly passengers) a somewhat distorted picture of the operation of the companies, 

which may have an impact on its perception in general, including the quality of the services 

provided. One might be tempted to suggest that the lack of skilful communication activities 

through social media (due to the popularity of social networking sites in modern society) by 

public transport providers in large cities contributes to a lower interest of potential passengers 

in these services in favour of alternative means of urban transport (mainly their own car).  

It should be noted, however, that despite the apparent shortcomings, there has been progress 

over the years in the use of social media in the communication activities of the companies 

surveyed. The survey showed that of the 24 companies analysed in 18 cities, 20 use at least one 

social media site. The most common is Facebook - 19 carriers have a profile (12 in 2017), 

followed by YouTube - 9, Instagram - 7 and Twitter 5 (5, 2 and 5 respectively in 2017).  

2 companies have profiles on 4 sites at the same time, 4 on 3 sites, 11 have 3 official profiles 

on different social networks, another 7 companies have 2 each and also 7 have one each.  

For 4 entities, no profiles were found on social networks. 
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Purpose: The purpose of the considerations presented in the paper was to examine the changes 

that occurred in both population and GDP size and in selected economic sectors as a result of 

the outbreak of the COVID-19 pandemic in the highlighted EU regions. 

Design/methodology/approach: The paper examined the impact of the COVID-19 pandemic 

on the population of selected EU regions, GDP in those regions, and the impact of the pandemic 

on the unemployment rate, the number of people at risk of poverty or social exclusion,  

the number of nights spent in overnight accommodations, the number of passengers traveling 

by air, the number of people who ordered goods or services online in the past year,  

and employment in high-tech sectors. The impact was examined by analyzing development 

trend models for selected variables and verifying the hypothesis of constancy of model 

parameters with the Chow test. Predictions of selected variables were also counted if there had 

been no pandemic and compared to actual values from the COVID-19 pandemic period. 

Findings: Not all regions were equally affected by the effects of the pandemic.  

This was undoubtedly influenced by the authorities' struggle with the effects of the pandemic, 

but also by the entrepreneurial spirit of the residents of the regions studied. Also in different 

spheres of economic life, the effects of the pandemic varied from negative to positive. 

Research limitations/implications: Further research should also include the other EU regions 

and more economic sectors, allowing us to group regions according to similarities in coping 

with the pandemic and calculate spatial correlations. A problem we may encounter is the lack 

of sufficient data, which may result in the exclusion of some regions and economic sectors from 

the study. 

Social implications: Through the research, we can highlight regions that are coping better with 

the effects of a pandemic, and this can inspire regions that are coping less well. In the future, 

regions can look up to the actions carried out by authorities in other regions to offset the effects 

of pandemics (or other disasters with global effects) and transfer them to their own region. 

Originality/value: The article compares regions within the boundaries of which are national 

capitals. It was shown which region did best in combating the effects of the pandemic and which 

did less well. The article also shows what the impact of the pandemic was on the various 

branches of the economy. 

Keywords: COVID-19 pandemic, trend models, Chow test. 
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1. Introduction  

The COVID 19 pandemic had a major impact on both social and economic life around the 

world, this has been addressed in many scientific articles (Ambroziak, 2020; Czajkowska, 2020; 

DBugosz, 2021). This article examines the impact of the pandemic on the development of 

selected regions of the EU. Undoubtedly, the impact of the pandemic varied across countries 

and even across different regions of these countries. The study aims to identify which areas of 

the economy (among those studied) where most affected by the pandemic, and whether it had 

a stimulating or destimulating effect on the development of the area and economic life in the 

analyzed regions. While the literature offers a study of the impact of the pandemic on specific 

industries (Bukowski, 2023; Hasić, 2023; Nguyen et al., 2021) in terms of the economy of the 
country as a whole, the following paper examines the impact of the pandemic on specific 

regions. 

In addition to the main objective of examining the changes that occurred as a result of the 

COVID-19 pandemic in selected economic sectors in the highlighted regions of EU pastures,  

a research hypothesis was also put forward stating that the effects of the pandemic were not felt 

in the same way in all regions. Also, in different spheres of economic life, the effects of the 

pandemic varied. 

In addition to the changes in population and GDP of selected regions, the analysis included 

6 areas of the economy: 

 unemployment rate, 

 people at risk of poverty or social exclusion, 

 nights spent in tourist accommodations, 

 air transport of passengers, 

 people who ordered goods, or services over the past year on the Internet, 

 employment in high-tech sectors. 

All analyses were conducted in 22 EU regions. They are regions in which the capital cities 

of the selected countries are located: Région de Bruxelles-Capitale, Praha, Hovedstaden, Berlin, 

Attiki, Comunidad de Madrid, Île de France, Grad Zagreb, Lazio, Latvija, Luxembourg, 

Budapest, Malta, Noord-Holland, Wien, Warsaw Capital, Área Metropolitana de Lisboa, 
Bucuresti - Ilfov, Zahodna Slovenija, Bratislavský kraj, Helsinki-Uusimaa, Stockholm. 

Using data from Eurostat (Eurostat, 2023), a trend function was estimated for each region 

and each variable, and then verified 

In the next step, the increments of the variables in 2020 and 2021 compared to the previous 

year were calculated. The trend models were also estimated again using data up to 2019,  

and forecasts for 2020 and 2021 were calculated. Finally, the relative increments of the actual 

values to the forecast values were counted. The forecasts can tell us what the values of the 

variables would be if the pandemic had not occurred. 
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2. Methodology 

Using time series data on individual economic sectors for selected regions, trend functions 

were estimated using the Least Squares Method. Polynomial trends of the first, second and third 

degree were used in the modeling. 

 �� = �ÿ + �Ā� + ��  (1) 

 �� = �ÿ + �Ā� + �ā�ā + ��  (2) 

 �� = �ÿ + �Ā� + �ā�ā + �Ă�Ă + ��  (3) 

Model verification included checking whether the random component of the model has  

a normal distribution with the Jarqua-Berry test, examining the autocorrelation of the residuals 

with the Durbin-Watson test and the Lagrange multiplier test, as well as verifying the 

hypothesis of heteroskedasticity of the random component with the White test. Unfortunately, 

it was not always possible to estimate the parameters of the model that passed the verification 

process. This was mainly due to the lack of data. Models that passed the verification process 

correctly were subjected to the Chow test to examine the stability of the models' parameters. 

The lack of stability of the models' parameters unambiguously meant a significant change in 

the trend of a given variable, and therefore a significant impact of the COVID-19 pandemic on 

a given variable in the study region. The absence of grounds for rejecting the null hypothesis 

of parameter stability does not mean that there has been no change in the values of the variables, 

but only that the expected value of the forecast error is zero, i.e., the forecast is unbiased.  

All tests are widely described in the econometric literature (Biolik, 2018; Maddala, 2006; 

Osińska, 2007). 

3. Population 

The COVID-19 pandemic has undoubtedly had a significant impact on socio-economic life 

worldwide. The first case of SARS-CoV-2 coronavirus infection was detected in November 

2019 in Wuhan of China's Hubei Province, a city of 12 million people. In March 2020,  

the coronavirus pandemic spread to Europe and North America, among others. According to 

UN data, more than 6.9 million people worldwide had died from COVID-19 by May 2023 

(Termedia, 2023). 

Authorities in no EU region have protected their citizens from coronavirus infections. 

Studying the population from 2010 to 2021 in the studied regions, it was not possible to estimate 

the trend function for 2 regions due to the lack of data. For the remaining regions, the Chow 

test was performed after estimating the model parameters. For 7 regions (35%), the Chow test 

did not detect structural changes in the analyzed models. 
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On average, in the 20 regions analyzed, the population fell by about 0.01% in 2020 

compared to 2019, so the decrease was insignificant. It should be remembered that in addition 

to births and deaths, the population is affected by migration. Since the analysis covered the 

regions in which the capital cities are located, we can expect that the migration balance in these 

regions is positive. In the next step, population projections for 2020 and 2021 were calculated 

on the basis of data from 2010-2019. Finally, the average share of the actual population to the 

projected population was calculated (Table 1). 

Table 1. 

Average share of actual population to projected population in 2020 and 2021 
Year Share 

2020 99.31% 

2021 99.25% 

 

Table 1 shows that the average decrease in the actual population compared to the projected 

population was almost 1%, and this is a significant difference. It can be stated that the  

COVID-19 pandemic slowed down the development of the studied regions. The largest 

decrease in population in 2020 compared to 2019 was in Prague (4.9%), and the largest increase 

was in Luxembourg (1.3%) (Figure 1). 

 

Figure 1. Relative population growth in 2020 and 2021 compared to the previous year. 

In 2021, compared to 2020, such large population declines are no longer observed, although 

in the Bucuresti - Ilfov region the decrease was about 2.5%. On the other hand, the Bratislavský 
kraj region saw a population increase of as much as 6.9 percent. 
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4. Regional gross domestic product 

A slowdown in regional development is associated with a slowdown in GDP growth.  

Again for 2 regions the trend function could not be estimated, because the models did not pass 

the verification process. This time, in 6 cases out of 20 (30%), the Chow test failed to detect 

significant structural changes in the models. Thus, it can be argued that in the vast majority of 

regions there was a significant change in GDP as a result of the COVID-19 pandemic.  

Among the regions for which the trend models could be developed, the average decrease in 

GDP was 3.7%, and among all 22 regions it was 3.8%. Only 3 regions saw an increase in GDP 

in 2020 compared to 2019 - in the Hovedstaden, Luxembourg and Stockholm regions,  

where the increase was between 1.3 and 3.9 percent. The largest decrease in GDP was in the 

Comunidad de Madrid - 9.8 percent. 

An average GDP decline of 3.7% is a very high decline, but given that these regions are still 

developing, the potential GDP decline could have been even larger. Table 2 shows the average 

share of actual GDP values in their projections calculated on the basis of new trend functions. 

Table 2. 

Average share of GDP value in the forecast GDP value in 2020 and 2021 
Year Participation 

2020 92.19% 

2021 95.65% 

Table 2 shows that the gap between actual GDP and what could have been reached is even 

greater. The COVID-19 pandemic certainly had a significant impact on slowdown in economic 

growth. The exception is Luxembourg, where the share of GDP to projected GDP in 2020 was 

more than 101.7%. 

It can also be seen from Table 2 that in 2021 the situation began to improve rapidly,  

and on average the GDP share was lower than the forecast by about 4.35%. 

The relative GDP growth by region is shown in Figure 2. 

 

Figure 2. Relative GDP growth in 2020 and 2021 in the examined EU regions. 
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Figure 2 shows that the recession resulting from the COVID-19 pandemic in the studied 

regions did not last long, and in 2021 there was an increase in GDP in all regions. The highest 

GDP growth was recorded in Zagreb (15%), and the lowest in the Helsinki-Uusimaa  

region (5%). 

5. Unemployment rate and people at risk of poverty or social exclusion 

On the one hand, in 2020, on average, the population of the studied regions decreased,  

and on the other hand, the value of GDP also decreased. What impact did both of them have on 

the change in the unemployment rate?  

For 17 regions it was possible to estimate a trend model. In 10 out of these 17 models,  

the Chow test did not give grounds to reject the hypothesis of no structural change in the models. 

In most cases (59%), there was no significant structural change in the trend models. If we look 

at the change in the unemployment rate in 2020 compared to 2019, it can be noticed that  

only 3 regions out of 22 saw a decrease, which means that in 19 regions (86%) the 

unemployment rate increased (Figure 3). In 2021, the unemployment rate increased in 7 regions 

and decreased in 13. 

 

Figure 3. Relative increases in the unemployment rate in 2020 and 2021 in the examined EU regions. 

When comparing the actual unemployment rates in 2020 and 2021 with the forecasts for 

those years, it can be found that in both 2020 and 2021, only 1 region (out of 19) had an actual 

unemployment rate lower than the forecast1. This was the Área Metropolitana de Lisboa region. 

                                                 
1 In the case of the unemployment rate, no average relative changes are provided because the forecast values of 

the unemployment rate are sometimes small (close to 0) and the relative differences between the actual 

unemployment rate and the forecasts are huge (in the case of the Zahodna Slovenija region it is 4500%), which 

has a very large influence on the average. 
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This can lead to the conclusion that the outbreak of the pandemic had an impact on the 

unemployment rate in the studied regions. 

The number of people at risk of poverty is associated with growing unemployment.  

For this variable, Eurostat has a very poor database, so trends were not estimated for individual 

regions, and only the relative changes for 2019-2020 and 2020-2021 were calculated  

(Figure 4). Of the 14 regions for which data were available, in 2021, 8 observed a reduction in 

the share of people at risk of poverty in the total population, and in 1 region the rate remained 

unchanged. This means that in 5 regions the share of people at risk of poverty increased.  

In the studied regions, the average decrease in this share in 2020 was 5%. 

 

Figure 4. Relative increases in the number of people at risk of poverty in 2020 and 2021 in the 

surveyed EU regions  

In 2021, the situation worsened the average increase in the share of people at risk of poverty 

for the surveyed regions was more than 4%. In as many as 11 regions, the share increased,  

and only in 3 it decreased. 

Overall, the worst situation was in the Bratislavský kraj region because in 2020 the number 

of people at risk of poverty, compared to 2019, increased by about 15%, and in the following 

year by another 11%. In 2021, the largest relative increase in the analyzed variable was 

observed in the Warsaw Capital Region - an increase of 17%. 

6. Nights spent at tourist accommodation establishments and air transport 

of passengers 

During the COVID-19 pandemic, various countries introduced several restrictive 

regulations to counteract the spread of the pandemic. This undoubtedly had a significant impact 

on the tourism industry. Of the trend models for the 14 regions that could be estimated,  
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the Chowa test detected significant structural changes in all of them. The average decrease in 

occupied beds in 2020 compared to 2019 in all 22 regions was 64% (Figure 5), which meant 

disaster for the tourism industry. The following year saw an increase in occupied beds, reaching 

an average of 34%. 

 

Figure 5. Relative increase in the number of occupied bed places in 2020 and 2021 in the surveyed 

EU regions. 

In 2020, the worst situation was in Budapest, where the number of occupied beds decreased 

by 78% compared to the previous year, and the best situation was in the regions: Zahodna 

Slovenija, Luxemburg and Latvija. In 2021, a decrease in occupied beds was only observed  

in 2 regions, i.e., in Bratislavský kraj and Latvija. Three regions saw an increase of more than 

70%, with the largest increase in the Grad Zagreb region (76%). 

For 15 regions the forecasts for 2020 and 2021 could be calculated. Certainly, not assuming 

the outbreak of the pandemic, the forecasted number of occupied beds was much higher than 

the actual number of occupied beds, as confirmed in Table 3. 

Table 3. 

Average share of nights spent in tourist accommodation facilities in the forecast of nights 
spent in tourist accommodation facilities in 2020 and 2021 

Year Participation 

2020 35.06% 

2021 43.07% 

 

In 2021, the situation was much better, but it was still bad. The travel industry seems to 

have suffered the most from the pandemic. The number of travelers is also related to 

accommodation bookings. The study examined only passengers using air transport. 

For this variable in all 17 estimated models the Chow test showed significant structural 

changes in the models. Thus, the outbreak of the pandemic affected not only the accommodation 

facilities, but also passenger transportation. The average decline in the number of passengers in 
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the 19 regions for which data were available reached 74% in 2020 compared to 2019  

(Figure 6), which represents even greater decrease than for occupied accommodations. 

Comparing the number of airline passengers to their projections for 2020 proves to be even 

worse, with a drop of 77%. In 2021, the situation improved and there was a 23% increase in 

passengers served compared to 2020, but the situation was still very bad compared to the  

non-pandemic forecasts (the actual number of passengers was 71% less than the projected 

number of passengers). Such a tough situation in the airline market contributed to the collapse 

of 103 carriers, but interestingly, as many as 126 new airlines were established during the 

pandemic (Money, 2023). 

 

Figure 6. Relative increases in the number of air passengers in 2020 and 2021 in the examined EU 

regions. 

The worst situation was in the Helsinki-Uusimaa region, which observed decline in the 

number of passengers both in 2020 and 2021. For 2 years, the number of passengers fell by 

more than 80 percent. 

7. Individuals who ordered goods or services on the internet for private use 

in the last year 

During the pandemic, many countries, including Poland, introduced restrictions on the free 

movement of people. Seeing the enormous number of the pandemic victims in the world, people 

avoided direct contact with other people. The situation created room for trade to flourish via 

the Internet.  

Due to the lack of data, trend models were developed for only 11 regions, in 5 of which the 

Chow test indicated that there was a significant structural change in the models. We can 

therefore argue that in almost half of the surveyed regions for which the trend function was 
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estimated, the pandemic had a significant impact on the number of people ordering goods or 

services over the Internet. The surveyed regions saw an average increase of 26% in the number 

of people ordering online in 2020 compared to 2019. This is certainly a significant increase,  

but such a substantial increase was affected by the result of the Bucuresti-Ilfov region, where it 

amounted to almost 80%. In all 16 regions for which data was available, the average increase 

in the number of people ordering online was 14% (Figure 7). It should be noted here that during 

the period under study, the Lazio region saw an 11% decrease in the number of people ordering 

goods or services on the Internet. In the following year, the average increase was almost 5%. 

 

Figure 7. Relative increase in the number of people shopping online in 2020 and 2021 in the surveyed 

EU regions. 

Growth of 14% in 2020 and 5% in 2021 should be considered significant, especially since 

it is 10 and 13 percentage points higher than forecast, respectively. 

8. Employment in high-tech sectors 

The increase in ordering goods and services on the Internet and the more frequent 

introduction of remote work by employers is associated with an increase in high-tech 

employment. Such a significant increase in high-tech employment is not confirmed by the 

Chow test; only in 4 out of 18 cases it indicated a significant structural change in the models. 

In all 22 regions, the increase in 2020, compared to 2019, averaged 7% (Figure 8),  

with 5 regions experiencing a decrease in employment in the sector and 1 remaining unchanged. 

The largest increase in employment occurred in the Noord-Holland region reaching around 

31%, while the largest decrease occurred in the Grad Zagreb reaching 22%. 
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Figure 7. Relative increase in the number of people employed in the high technology sector in 2020 

and 2021 in the surveyed EU regions. 

In 2021, the average increase in employment in the surveyed regions was only 2.5%.  

The largest increase, i.e., almost 25% was observed in the Grad Zagreb region, where the largest 

decline had been reported before.  

Comparing actual employment in the high-tech sector with forecasts that did not assume  

a pandemic would occur, it can be seen that in 2020 there was an increase in employment in 

this sector compared to forecasts (by an average of 5%), but in 2021 actual employment was at 

the forecast level (the average share of actual employment in forecast employment was 1).  

It can be concluded that the pandemic had a short-term impact on employment in the high-tech 

sector. 

9. Conclusions 

The COVID-19 pandemic undoubtedly had a major impact on the development of  

EU regions. There are capital cities in the studied regions, so they tend to be the fastest growing. 

In terms of population, the largest decline in 2020 was observed in Prague. The decrease was 

4.5%, and if we look at the decrease in population relative to projections it is as high as  

6.3% in Prague. Among the surveyed regions, there were also 4 in which the population in both 

2020 and 2021 was higher than forecast. For 65% of the estimated trends, the Chow test 

indicated structural changes in the trend models, which means that the pandemic in these cases 

had a significant impact on the population.  

The decline in population also had an impact on the decline in GDP. In 2021, there was not 

a single region where the population decreased, and GDP increased. The largest decline in GDP 

in 2020 was in the Comunidad de Madrid region. In this Spanish region, the decline in GDP 
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reached 10%. In 2021, the European economies began to rebound and none of the surveyed 

regions saw a decline in GDP. Special attention should be paid to 3 regions, i.e., Stockholm, 

Hovedstaden and Luxembourg. These regions saw GDP growth in both studied years,  

and it was significant. The ratio of GDP in 2021 to 2019 was between 13.4 and 15.9%.  

It can be concluded that the COVID-19 pandemic has a stimulating effect on GDP growth 

because in 2021 it was higher in these regions than projected on the basis of trends by 6.3 to 

11.3 percent. 

In other regions, the growth was not that impressive, and in 3 cases there was a decrease in 

GDP in 2021 compared to 2019 GDP (Attiki, Área Metropolitana de Lisboa, Lazio).  
The pandemic also had an impact on the unemployment rate. The worst situation was in the 

eastern part of the EU, in the Bucuresti - Ilfov, Praha and Bratislavský kraj regions. The increase 
in the unemployment rate was 88%, 77% and 48%, respectively. While in the Bucuresti-Ilfov 

and Bratislavský kraj regions the unemployment rate fell sharply in the following year,  
it did not change in Prague. Significant increase was also seen in the Noord-Holland and 

Stockholm regions, both of which saw large growth in the unemployment rate in both years.  

In 2021, the unemployment rate was 45% and 33% higher in these regions than in 2019, 

respectively. 

Although the unemployment rate increased the most in Prague, the number of people at risk 

of poverty did not change for the 2 analyzed years. The worst situation was in the Bratislavský 
kraj and Région de Bruxelles-Capitale. In 2020, the number of people at risk of poverty in 

Portugal's Área Metropolitana de Lisboa region dropped significantly, with a decrease of  
almost 25%.  

Undoubtedly, the COVID-19 pandemic had the greatest impact on the tourism industry,  

as indicated by earlier analyses. For both occupied accommodation and passenger air transport, 

the Chow test indicated a structural change in the parameters in all estimated trend models.  

This means, statistical confirmation of the very large impact of the pandemic on the tourism 

industry. Even significant increase in occupied accommodations and air passenger transport did 

not compensate for the losses of 2020. Tourism-oriented regions were by far the worst affected. 

In the Île de France region, the number of occupied beds fell from more than 84.6 million to 

more than 31.2 million. In terms of absolute numbers, the Lazio region came in second,  

with a drop from 39 million to 9.3 million occupied beds. In the case of passenger air transport, 

the worst situation was observed in the Bratislavský kraj and Helsinki-Uusimaa regions,  

where the decline in passengers in 2021 compared to 2019 was about 80%. 

The pandemic outbreak also provided an opportunity for other industries to flourish.  

Due to restrictions on movement and the proliferation of remote work in many areas, it seemed 

natural that online commerce and high-tech job growth would flourish. Indeed, in 2020 and 

2021, there was an increase in online sales of goods and services much higher than predicted 

by the trend models despite the fact that the Chow test confirmed a significant change in trend 

for only almost half of the estimated models. The largest increase in customers ordering goods 
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and services online was noted in Bucharest, with an increase of almost 80% in 2020.  

Only the Lazio region saw a decrease in the number of online shoppers in 2020. 

In terms of employment in the high-tech sector, a significant increase was observed in 2020, 

the rate of which fell in 2021. In that year, the average employment in the surveyed sector was 

at the level of forecasts, so it can be said that the pandemic had a very short-term impact on this 

industry.  

In conclusion, it can be stated that the COVID-19 pandemic had an impact on all the studied 

regions, but its intensity was varied. Regions that are related to the tourism industry suffered 

the most.  

Further study should cover other EU regions and a larger number of economic sectors, 

which will allow for grouping regions according to similarities in coping with the pandemic 

and calculating spatial correlations. 
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1. Introduction 

Modern cities are characterized by dynamic development, trying to meet the challenges 

related to the increasing level of urbanization, sustainable development and effective 

management of resources (Addas, 2023; Sodiq et al., 2019). In this context, the role of 

technology becomes crucial, and one of the most innovative ones, gaining more and more 

recognition, is blockchain technology (Radu, 2020; Choi et al., 2022). Blockchain, originally 

known as the basis for the functioning of cryptocurrencies, shows the potential for  

a revolutionary transformation within smart cities, offering not only secure and non-retroactive 

data storage, but also opening new opportunities in areas such as urban infrastructure 

management, services for citizens, identification, transport, and environmental and health 

protection (Ante, 2020). This article reviews the main areas of application of blockchain 

technology in the context of smart cities, analyzing their potential, benefits and challenges 

related to the implementation of this innovative solution in processes aimed at developing the 

city and improving the quality of people's lives. The title of this article suggests that its topic 

will be published in two papers. The first one focuses on three areas of application of blockchain 

technology in modern cities: management of food supply chains, the functioning of the tourism 

industry within cities and intelligent healthcare for its residents. The second article in the series 

will refer to the telecommunications industry, the energy sector and intelligent transport 

systems and will be published in one of the next issues of the magazine. In the second part,  

the topics outlined in this introduction will also be expanded to include aspects related to the 

administrative management of the city and civic participation and its enhancement thanks to 

the use of blockchain technology. 

2. Materials and methods 

A literature review - in particular bibliometrics - was carried out for research without the 

publishing time limitation on the topic of blockchain technology for smart city area of research. 

The first step was to analyze publications included in the Scopus database. However,  

for a comprehensive study, the analysis was deepened to include the Web of Science database. 

The following queries were run on October 16th 2023: 

 Scopus: TITLE-ABS-KEY (<blockchain AND smart AND city=). 
 Web of Science: TOPIC: ("blockchain smart city"); Indexes: SCIEXPANDED, SSCI, 

A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCREXPANDED, IC. 

The search results showed given numbers of publications in subject area: Scopus – 1767, 

Web of Science – 1511. 
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Figure 1 shows the number of publications on analyzed topics since 2016 in both analyzed 

databases. 

 

Figure 1. Scopus papers on Blockchain in Smart City.  

Source: own elaboration. 

The search results indicate a relatively big number of publications embedding the topic of 

blockchain technology in the field of smart city, which confirms the author's assumptions about 

the popularity of chosen topic and legitimacy of in-depth analyzes in this area. The graph of the 

number of papers in the analyzed area clearly shows an upward trend, signaling the constantly 

growing interest of researchers in the applications of blockchain technology in the area of city 

management. During the preparation of this article, the literature review resulting from the 

above bibliometric analyzes was supplemented with a review of reports from analytical and 

consulting companies as well as a review of selected blockchain projects websites. 

3. Blockchain technology applications in the context of smart city 

In the era of dynamic changes in the area of urban development and technology, the concept 

of Industry 4.0 is the foundation of the digital revolution, transforming not only the methods of 

industrial production, but also introducing significant innovations in the context of smart cities 

(Safiullin, Krasnyuk, Kaplyuk, 2019; Lepore, Testi, Pasher, 2023). In this context, blockchain 

technology, which is one of the main pillars of Industry 4.0, plays a key role as a tool enabling 

effective, secure and transparent data management in urban environments (Javaid et al., 2021). 
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This article analyzes contemporary solutions based on blockchain technology, positioning them 

within the concept of smart city and Industry 4.0. The focus was on exploring the ways in which 

blockchain technology can support the development of smart cities by optimizing processes, 

improving infrastructure, providing services to residents and creating innovative solutions that 

constitute the foundation for sustainable urban development in the digital era (Zaczyk, 2022). 

The issue of the basics of the functioning of blockchain technology and smart contracts was 

discussed in previous scientific articles by the author of this publication (Zaczyk, 2021),  

as well as in numerous articles by other authors, therefore it is not discussed in this paper 

(Warburg, Wagner, Serres, 2019). 

Nowadays, developing cities are designed in such a way that it is possible to organize them 

effectively in the conditions of increasing urbanization, the need to control CO2 emissions and 

improving the quality of life of residents thanks to the extensive use of modern ICT 

technologies (Yusoff, 2020). ICT technologies contribute to the dynamic development of 

various types of subsystems of the city management system (Tcholtchev, Schieferdecker, 

2021). These include the healthcare system, energy management, water management, urban 

transport system, tourism, food supply chains, education system and many others. The main 

components of the smart cities concept are presented in Figure 2. 

 

Figure 2. Main components of Smart cities. 

Source: Qureshi, Hadi, Haroon, Bashir, Islam, 2020, pp. 75-92. 
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Figure 3. Scopus papers on Blockchain and Artificial Intelligence in Supply Chain Management.  

Source: own elaboration based on Ullah, Naeem, Coronato, Ribino, De Pietro, 2023. 

The applications of blockchain technology are increasingly being mentioned among the key 

factors transforming the functioning of modern cities (Treiblmajer, Rejeb, Strebinger, 2020). 

The combination of a wide network of IoT devices, 5G (or even 6G) technology and blockchain 

technology shows great potential to increase the security of IT processes that improve processes 

carried out in a modern, smart city (Singh et al., 2020). Blockchain-based systems are able to 

ensure greater data security, privacy of their users and enable process automation using smart 

contracts (Gupta et al., 2020). Applications of blockchain technology can be found in many 

areas of city management, such as: food supply chains, tourism industry, intelligent healthcare, 

telecommunications industry, energy management, and intelligent transport systems (Ullah  

et al., 2023). 

3.1. Blockchain solutions for food supply chain 

Food supplies are an essential part of people's lives in cities. More and more aware 

consumers demand access to information regarding the sources of origin, degree of processing 

and storage conditions of food at individual stages of its flow in supply chains (Haji et al., 

2020). Blockchain, thanks to its characteristics, ensures a 100% reliable record of the 

information desired by the customer and enables backtracking of food provenance measured in 

seconds instead of days, as was the case with more traditional methods (De Conti, 2022).  
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This has a positive impact on the customer's experience in terms of the safety of the food 

received, quality compliance verification, and also strengthens data security in the supply chain. 

The use of blockchain technology in the area of food supply chains involves the use of 

distributed registers to track all transactions between supply chain participants as well as events 

related to the flow of goods (Kamilaris, Fonts, Prenafeta-Boldu, 2019). Supply chain links 

interact with the blockchain ledger using role-specific web and/or mobile applications.  

An example of the use of blockchain in the food supply chain is the IBM Food Trust (Joo, Han, 

2021). The benefits of its use for individual links in the supply chain are indicated in Table 1. 

Table 1. 

The benefits of the use of IBM Food Trust for links in food supply chain 

Food supply chain node Value added by IBM Food Trust 

Growers -Proving the farm is not a source of outbreak, 

-connectivity to the supply chain 

Food manufacturers -Instill trust between retails, suppliers and customers 

-Automated and reduced manual certificate management 

Distributors -Conduct targeted recalls  

-Enable internal data sharing 

Logistic companies -Enhanced ability to meet compliance standards 

-Manual processes reduction 

Retailers -Assure customers food supplied is safe  

-Conduct targeted recalls quickly 

Consumers -Learn about recalls and increased transparency  

-Reduce risk of being victimized by food fraud 

Certification bodies -Reduce fraudulent certificates  

-Increase renewal speed 

Food services (HORECA) -Assure customers food supplied is safe 

-Reduce wasted food 

Regulators -Identify contamination quickly  

-Reduce unnecessary testing 

Source: Zaczyk, 2022. 

Analyzing the potential of the practical use of blockchain in the food supply chain, there are 

numerous examples of solutions already operating in the industry. Selected of them are 

indicated in Table 2 (Patel et al., 2022). 

Table 2. 

Selected blockchain-based solutions for food supply chain management 

Solution Functionality Source 

"Thank my 

Farmer" 
Coffee tracing from its source to the consumption place thankmyfarmer.com 

BC Food Safety 

Alliance 
Imported meat monitoring in the supply chain jdcorporateblog.com 

IBM Food Trust 

Collaborative network of growers, processors, wholesalers, 

distributors, manufacturers, retailers, and others, enhancing 

visibility and accountability across the food supply chain 

ibm.com/products/supply-

chain-intelligence-

suite/food-trust 

Greenfence Food chain members authentication and recording gfsi.greenfence.com/ 

Ripe.io 
Supply chain tracking, secure data aggregation and business 

model digitization, farming processes automation 
ripe.io 

TagOne 
Identification of data tempering, providing clear audit trails 

and track global natural supply imbalances 
tagone.com 
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Cont. table 2. 
Transparent 

Path 
Farm-to-distributor journey of food in real-time displaying xparent.io 

Wholechain 
Product information digitizing, tracking of food quality data 

and coordination between parties during the delivery process 
wholechain.com 

FoodLogicQ 
Supplier documentation centralization, product evaluations 

facilitation and food recall actions automation 
foodlogiq.com 

Mojix 
Food safety compliance automation, expiration date tracking 

and inventory management 
mojix.com 

AgriDigital 
Building a profitable, equitable and sustainable future for 

agricultural businesses and their communities 
agridigital.io 

Source: own elaboration. 

The solutions presented in Table 2 are largely based on smart contracts and enable 

deepening relationships between supply chain participants, eliminating the need for trust within 

it and bringing benefits to all its participants, as shown in the example of IBM Food Trust  

(Table 1). The examples listed in Table 2 are solutions dedicated to the supply chains of  

a specific food product (coffee, meat) or solutions treating the food supply chain more broadly 

- as a coherent logistics system. 

3.2. Blockchain solutions for tourism industry 

Tourism is an area where cities and regions can look to increase their attractiveness and 

encourage many people to visit them (Khairi, Darmawan, 2021). Blockchain technology based 

solutions are also used in this area. There is possibility to find them in many areas related to 

tourism such us (Erol et al., 2022): 

 booking systems – the use of smart contracts can revolutionize booking systems, which 

will gain the ability to automate the management of reservations and payments while 

minimizing the involvement of intermediaries and ensuring trust thanks to the software, 

 identity authentication and verification – eliminating the need to use physical 

documents, reducing the risk of fraud and fraudulent activities, 

 loyalty programs and rewards - increasing the transparency and flexibility of the 

solutions used, 

 destination tracking and management - accurate and reliable tracking of tourist 

movements and behaviors, tourists' activities real-data capturing, 

 reputation systems and reviews – verifying reviews coming from customers of tourism 

industry companies of different types. 

Examples of applications of blockchain technology in the area of broadly understood 

tourism are indicated in Table 3. 
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Table 3. 

Examples of blockchain-based solutions in tourism industry 

Solution Functionality Source 

Trippki A blockchain-based project that aims to create better customer 

loyalty schemes in the travel and tourism industry 

blog.trippki.com 

ShoCard and 

SITA 

Improving the identity management in the travel industry 

through blockchain 

crunchbase.com/organizati

on/shocard-inc 

Krispay Digital wallet allowing Singapore Airlines customers to turn 

their FFPs into payments which are developed by KPMG and 

Microsoft 

singaporeair.com/en_UK/s

g/ppsclub-krisflyer/use-

miles/krispay/ 

Lockchain A direct market place for many hotels, airlines and more.  

It uses the decentralized system for payment, property 

management, booking process and lot more 

lockchain.ai 

Bed-swap Ability to move inventories between various points of sale and 

selling margins, launched by TUI 

forbes.com/sites/bernardm

arr/2018/12/07/ the-

amazing-ways-tui-uses-

blockchain-to-

revolutionize-the-travel-

industry/ 

BeeToken Home-sharing platform with the usage of blockchain 

technology to put customers in contacts with hosts, so that they 

can arrange and pay for stays 

beetoken.com 

Winding Tree Baggage tracking via blockchain and a booking platform windingtree.com 

Source: own elaboration.  

In the area of tourism industry, there are currently relatively few solutions based on 

blockchain technology, but there are still several existing solutions with varying degrees of 

development (Table 3). Existing solutions, although not very well developed and at an early 

stage of their life cycle, show the way for the development of blockchain-based tools aimed at 

improving the functioning of the tourism sector, which significantly influences the 

attractiveness of a modern city. 

3.3. Blockchain solutions for smart healthcare 

The healthcare area plays a key role in the functioning of a smart city for several reasons 

(Al-Azzam, M.K., Al-Azzam, M.B., 2019). Firstly, healthy residents are the foundation of 

productivity and quality of life in the city (Mouratidis, 2021). Secondly, advanced medical 

technologies and e-health are an integral part of intelligent systems, enabling health monitoring, 

rapid response to health threats and improving access to health care (Idoudi, Val, 2021). 

Additionally, effective health services help reduce the burden on the care system, ensuring 

faster and more effective action in crisis situations, which is important for the stability and 

safety of smart city residents. 

Blockchain technology has the potential to transform healthcare by placing the patient at 

the center of the healthcare ecosystem and increasing the security, privacy and interoperability 

of health data (Chang, Chen, 2020). This technology can provide a new model for health 

information exchange, increasing the efficiency, immediacy and security of electronic health 

records (Aloini et al., 2023). Examples of applications of blockchain technology in the field of 

healthcare are indicated in Table 4. 
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Table 4. 

Examples of blockchain-based solutions in the field of healthcare 

Solution Functionality Source 

Akiri Switch A network-as-a-service optimized specifically for the 

healthcare industry, helping protect transportation of patient 

health data. The Akiri system does not store data of any kind. 

ensures healthcare data remains secure and shareable with 

only the parties authorized for access at the moment when 

they need it 

healthcareitnews.com/new

s/blockchain-network-

service-platform-scores-

10-million-ama-backed-

health2047 

BurstIQ Complete and up-to-date information about patients’ health 
and healthcare activity, it could help to root out abuse of 

opioids or other prescription drugs 

burstiq.com 

Medicalchain Maintainin the integrity of health records while establishing 

a single point of truth. Doctors, hospitals and laboratories can 

all request patient information that has a record of origin and 

protects the patient’s identity from outside sources 

medicalchain.com 

Avaneer Health A public ledger to support better claims processing, secure 

healthcare data exchanges and keep provider directories 

maintained and up-to-date 

avaneerhealth.com 

Patientory.inc Enabling patients, healthcare providers and clinicians to 

access, store and transfer all important information via 

blockchain. Patientory helps the healthcare industry move 

more quickly by housing all patient information under one 

roof 

patientory.com 

Embleema A virtual trial and regulatory analytics platform designed to 

fast track drug development. Users are recruited to digitally 

consent to secure, untampered medical data collection, which 

is then stored on Embleema’s blockchain and analyzed 

embleema.com 

Blockpharma A solution for drug traceability and counterfeiting.  

By scanning the supply chain and verifying all points of 

shipment, the company’s app lets patients know if they are 
taking falsified medicines 

Mars, Youssouf, 

Cheikhrouhou, Turki, 

2021, pp. 197-208. 

Tierion Auditing documents, recording drugs and medicines to keep 

a clear history of possession. The company uses timestamps 

and credentials to maintain proof of ownership throughout a 

medical supply chain 

tierion.com 

FarmaTrust Tracking pharmaceuticals, determining the authenticity of 

medical devices, and maintaining data security for patients 

scheduling vaccinations and diagnostic testing.  

The company’s services help to keep fake drugs out of the 

supply chain 

farmatrust.com 

Source: own elaboration. 

As proven in Table 4, there are many more blockchain-based solutions in the healthcare 

space than in the tourism space. Trust in the holders of patients' medical data is absolutely 

crucial for the functioning of the medical industry, and the use of blockchain allows it to be 

ensured thanks to technology. A problem that has been plaguing the medical industry for years 

is the issue of counterfeit drugs circulating in circulation, and blockchain is able to ensure full 

transparency of the supply chain, thus ensuring the authenticity of medical products and drugs 

in the possession of patients. This helps to increase trust and confidence in the medicines they 

use. The use of blockchain technology in the medical industry, in the opinion of the author of 

this article, is a milestone in its development and gives hope for a significant improvement in 

the quality of medical services offered to residents of modern, smart cities.  
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4. Summary 

As shown in this article, blockchain technology is already an important pillar of the 

functioning of many smart city areas. Blockchain-based solutions clearly demonstrate  

an impact on improving the quality of people's lives and the functioning of many industries that 

are key to the development of a smart city. By strengthening the transparency of data flow about 

residents and business entities operating in the city, they enable direct communication between 

residents, city authorities and the private sector. Transparent access and use of public services, 

integrity and security of information are the undoubted and unique advantages of blockchain 

technology. In fact, in each of the areas called key components of a smart city, blockchain 

technology offers a number of innovative solutions, and the dynamics of their development 

indicates a further expansion of the spectrum of emerging projects based on this technology.  

As for the suggestion regarding future areas of scientific research, it is also worth noting 

the potential of blockchain-based solutions enhancing civic participation (resident loyalty 

platforms, complaint management systems), affecting the labor market (certifications and 

register of references on the blockchain), civic identity and culture (registers of monuments, 

grants for civil society), land development (land registration, documenting the conditions of 

real estate), or security (chain of custody on the blockchain, registration of video systems).  

The jointly developing concept of smart city and one of the pillars of industry 4.0 - blockchain 

- give hope for improving the functioning of modern cities, the quality of life of their inhabitants 

and the climate conducive to the development of business within them.  

The future areas of research outlined above, as well as the areas of application of blockchain 

technology in energy, telecommunications and intelligent transport systems, will constitute the 

pillar of the second part of this article, which will be published as a separate paper.  

In the opinion of the author of this article, blockchain technology is still an insufficiently 

appreciated technological invention, the application of which goes far beyond cryptocurrencies 

perceived as the main use of blockchain. Its advantages can be seen primarily in ensuring trust 

for supply chain links, public administration units, or any other blockchain users, as well as in 

ensuring full data transparency. This may contribute to revolutionary changes in the perception 

of business processes of modern organizations and the functioning of societies around the 

world. 
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period, during the restrictive phase of the pandemic and just after the pandemic. 

Design/methodology/approach: Data for 16 cities, which are provincial capitals, were 

analysed. The source data comes from the Central Statistical Office (CSO) and the Report on 

the Situation on the Residential and Commercial Real Estate Market in Poland in 2019, 2020 

and 2021 prepared by the National Bank of Poland. The methodology of the research was based 

on statistical methods, and a study was made of changes over time in the number of transactions 

made and average unit prices of residential units and rental rates, as well as the number of 

dwellings offered. 

Findings: The research shows that the market dynamics hardly slowed down during the 

pandemic period. In all surveyed cities, an increase in unit prices of residential units and  

a decrease in rental rates were observed in selected quarters of 2020. In 2021, the residential 

property market in the main cities in Poland was in an expansionary phase. The number of 

transactions made was strongly influenced by the ability to obtain mortgage loans. During the 

study period, the interest rate was at a significantly low level. On the basis of the research 

carried out, it must be concluded that the market that defended itself from the pandemic crisis 

was the residential market. This supports the finding that residential real estate is perceived as 

a relatively safe investment of capital, which has so far yielded higher rates of return compared 

to placing cash in safer assets such as Treasury bonds or bank deposits. 
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during and immediately after the COVID 19 pandemic. Demand, supply and prices of 
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1. Introduction  

The epidemic incidence of COVID 19 in Poland resulted in an epidemic state from March 

2020 to May 2022, according to the regulation of the Minister of Health. In the face of the 

situation, public sentiment and the so-called uncertainty of tomorrow changed, which had its 

dimension in the residential real estate market. A time of increased uncertainty in both the 

economic and social spheres was observed, and entrepreneurs as well as households were forced 

to exist in the new reality, which undoubtedly affected the demand and supply side of the 

residential real estate market.  

The housing market is a specific segment of the real estate market, which satisfies the basic 

needs of human beings: livelihood and shelter. At the same time, the realization of these needs 

can take place not only through sales transactions, i.e. purchases, but also through real estate 

rental contracts. The behavior of the residential real estate market in the face of such specific 

conditions as the pandemic arouses great interest, so the purpose of this article is to reposition 

the actual situation of the residential real estate market under the conditions of the covid-19 

pandemic.  

The research focuses on the phenomena that took place in the individual quarters of 2019-

2021, that is, just before the pandemic period, during the restrictive phase of the pandemic and 

just after it. The number of transactions made, as well as prices and rental rates, according to  

a breakdown of purchase-sale and rental transactions in the secondary market in each quarter 

of each year, were examined. In order to illustrate the situation on the housing market in Poland, 

data on 16 cities, which are provincial capitals, were analyzed: Warsaw, Gdansk, Krakow, 

Poznan, Wroclaw, Bialystok, Bydgoszcz, Katowice, Kielce, Lublin, Lodz, Olsztyn, Opole, 

Rzeszow, Szczecin, Zielona Gora. The source data comes from the Central Statistical Office 

(CSO) and the Report on the Situation of the Residential and Commercial Real Estate Market 

in Poland in 2019, 2020 and 2021 prepared by the National Bank of Poland. The research 

methodology was based on simple statistical methods, and a study was made of changes over 

time in the number of transactions made and average unit prices of residential units and rental 

rates, as well as the number of apartments offered. 

2. Survey results  

2.1. Number of transactions made  

In the real estate market, residential demand always fluctuates more rapidly than happens 

with supply, which, due to technological processes, is determined for several years. Rapid 

increases or decreases in demand guided by so-called market sentiment are very often the cause 
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of instability in these markets, when demand shocks meet stiff supply. Despite the onset of the 

COVID-2019 pandemic, 2019 saw high demand for apartments in the local real estate markets 

of all Polish cities (Gajowniczek, 2021). This demand was a consequence of stable economic 

growth, favorable labor market conditions and the low cost of money. Financing of transactions 

continued with a significant share of buyers' own funds, while lending accelerated compared to 

the previous year (Liu, Su, 2021). n the housing market, in addition to consumer demand, 

investment demand played an important role, which was related to purchases of apartments for 

rent (Koszel, 2020). Thus, 2019 was another year in which economic factors positively affected 

the situation of local housing markets. Despite a slight weakening of GDP growth over the year, 

Poland's economic growth in 2019 was 4.0%. Positive trends continued in the labor market, 

which, combined with the low cost of credit and the low level of interest rates on bank deposits, 

continued to provide a strong demand stimulus for housing. It was created by households 

meeting their own housing needs, but also investment needs. The purchase of a rental unit was 

still seen as a relatively simple and attractive form of capital investment, providing a favorable 

rate of return, despite the low liquidity of the apartment and the level of investor risk associated 

with, among other things, the legal protection of the tenant (Kozicki, Sowa, 2021).  

Such a tendency was noted in each of the surveyed cities, and a particularly high number of 

transactions characterized large Polish cities, viz: Warsaw, Krakow, Wroclaw and Poznan.  

In 2020, when the Polish real estate market was affected by restrictions related to the 2019 

covid pandemic, demand for apartments remained stable.  

In the first months of lockdown, many Poles had to postpone their housing plans, a sharp 

drop in interest in the topic of real estate purchases was noticeable. Observations of the Polish 

real estate market show that the COVID-19 pandemic has weakened the trend of buying real 

estate for investment purposes in terms of short-term rentals and has not significantly affected 

the demand and supply of housing for buyers' own needs (Verhaeghe, Ghekiere, 2021).  

At the same time, a historically high (highest since 2005) quarterly number of housing units 

completed was recorded in March 2020. At the same time, the first work-life restrictions were 

introduced for the entire population, to the point of a total lockdown that few expected.  

Real estate players involved in buying, selling and renting transactions, such as developers,  

real estate offices and notaries, had to adapt to ever-changing regulations (Mazurczak, 2021). 

Most forecasts at the start of the pandemic were pessimistic and the total lockdown caused 

many people to hold off on investments and the execution of many transactions to be frozen or 

significantly delayed due to movement restrictions (Najbar, 2021). Analyzing the data, it should 

be noted that the housing situation in local markets varied (Li, Zhang, 2021). Figure 1 shows 

the number of completed residential sales transactions in selected cities in Poland in 2019-2021. 

The study shows that the highest number of transactions was made in 2019 and 2021 with  

a clear downward trend in 2020.  
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Figure 1. The number of completed residential sales transactions in selected cities in Poland in 2019-

2021. 

Source: compiled on the basis of data from the Central Statistical Office and the Report on the Situation 

in the Residential and Commercial Real Estate Market in Poland in 2021 prepared by the National Bank 

of Poland. 

The first two months of 2020 saw record mortgage sales (Czech, Karpio, Wielechowski, 

Wo{niakowski, |ebrowska-Suchodolska, 2020). According to the Credit Information Bureau 

(BIK), at that time the total value of loans granted was 26% higher than a year earlier.  

The epidemic situation in the country turned the credit market upside down. The Monetary 

Policy Council's lowering of interest rates to record levels also played its part, causing loan 

installments to fall, but banks, fearing hard times, quickly tightened mortgage procedures.  

They began to analyze the creditworthiness of a potential borrower much more closely (Bolesta, 

Sobik, 2020). In addition, many lending institutions have decided to raise the required 

contribution, despite the fact that the Financial Supervision Commission has not issued new 

recommendations on this issue. In mid-2020, the following phenomena were observed in 

Poland, for the first time since 2009: a decrease in the credit indebtedness of the non-financial 

corporate sector, greater than during the global financial crisis, the banking sector's declaration 

to tighten credit policy. Under such circumstances, the question arose about the possibility of 

excessive restriction of credit supply by banks, due to the effects of the COVID-19 (Aasak, 

2020). Pandemic effects increase likelihood of timely debt service problems (Ostrowska, 2021). 

The trend of reducing the supply of credit is known as the credit crunch (André, Chalaux, 2023).  

In the third quarter of 2020, some banks lowered back the size of the required contribution, 

and even allowed civil servants to become borrowers. Mainly in the second quarter 2020,  

the number of transactions in the housing market fell dramatically due to pandemic restrictions, 
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but also due to significant uncertainty affecting the behavior of economic participants. 

However, a return of activity in the housing market has already been observed since late 2020. 

Thus, as early as 2021, high sales of apartments were recorded in the provincial capitals of 

Poland. The survey shows that residential units in Poland's leading cities were particularly 

popular. The largest number of transactions in 2021 took place in the capital (Warsaw - 35,740) 

and four other large cities: Krakow (16,124), Wroclaw (15,800), Gdansk (13,084) and Poznan 

(11,014). On the other hand, the least transactions took place in Opole (1,693), Bydgoszcz 

(2,413) and Kielce (2,493). The varying number of completed residential sales transactions in 

individual cities confirms the locality of the market. 

2.2. Prices and rates 

Real estate prices are shaped by the market game of supply and demand, while demand and 

supply are influenced by many factors interacting with varying intensity from period to period, 

both real and psychological, interrelated in various ways, often in a feedback manner (Malesa, 

2022). Inflation, increases in the price of building materials, increases in the price of building 

services, increases in the price of land for construction, increases in the income of the 

population, annual increases in the minimum wage, insufficient supply of housing are a set of 

factors that can significantly drive up prices (Zbyrowski, 2022). Rising interest rates,  

more expensive credit to buy property, depopulation of the population, uncertainty about the 

pandemic situation - are a set of factors that could slow down price growth or reduce prices 

(Kokot, 2022). Table 1 shows the average prices per square meter of a residential unit (unit 

prices) in the provincial capitals in Poland in each quarter of 2019-2021.  

Table 1.  

Average unit prices of residential units in selected cities in Poland in each quarter of 2021 
and 2022 

city 

Average price per square meter of residential units (PLN) 

2019 2020 2021 

quarter quarter quarter 

I  II  III  IV  I  II III  IV  I II  III IV 

BiaBystok 4896 5069 5315 5316 5518 5732 5716 5866 5 892 6 216 6 320 6 552 

Bydgoszcz 4601 4914 5050 5095 5297 5456 5611 5698 5 689 5 792 5 861 6 102 

Katowice 4438 4521 4749 4895 5106 5327 5278 5376 5 370 5 481 5 728 5 842 

Kielce 3968 4067 4345 4453 4578 4774 4770 4867 4 973 5 301 5 377 5 716 

Kraków 6912 7286 7404 7657 8162 8469 8620 8847 8 940 9 380 9 695 10 001 

Lublin 5095 5176 5371 5565 5747 5884 6485 66331 6 767 6 950 7 176 7 362 

Aód{ 4616 4596 4708 4870 5011 5245 5613 5522 5 433 5 800 6 075 6 158 

Olsztyn 4823 5049 5171 5381 5449 5637 5672 5781 5 690 5 994 6 174 6 281 

Opole 4808 4978 5004 5043 5189 5474 5429 5520 5 567 5 605 5 774 6 083 

Poznań 6151 6343 6443 6663 6836 7022 7069 7095 6 960 7 408 7 518 7 675 

Rzeszów 5546 5697 5708 5713 6313 6611 6516 6713 6 627 6 957 7 033 7 495 

Szczecin 5077 5123 5409 5634 5619 5841 6185 6128 6 609 6 830 7 212 7 666 

Gdańsk 7351 7823 7767 8364 8391 8509 8960 9042 10 529 10 819 11 156 11 444 

Warszawa 8985 9243 9457 9812 10004 10286 10472 10661 10 879 11 218 11 512 11 128 

WrocBaw 6267 6482 6858 7316 7315 7496 7301 7973 8 057 8 992 9 160 9 327 

Zielona Góra 3950 4203 4354 4547 4650 4758 4430 4767 5 174 5 375 5 568 5 719 

Data source: own compilation based on the Report on the Situation in the Residential and Commercial 

Real Estate Market in Poland in 2021 prepared by the NBP. 
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The construction sector, including real estate development - due to its specific business 

profile - is of great importance for the entire economy, however, on the other hand, it is very 

sensitive to changes in it (Zaborowski, 2022).  

In 2019, Poland's real estate sector continued its phase of increased activity, which was 

associated with the accumulation of high demand from the general construction, housing 

residential and commercial real estate sectors. This situation changed in March 2020, with the 

emergence of the COVID-19 pandemic. Average unit prices of apartments across Poland 

increased. In nominal terms, prices in the analyzed cities exceeded the maximum levels 

recorded during the period of stress during the previous cycle (2006-2008). Specifically, the 

highest unit prices for apartments were recorded in the fourth quarter of 2019: in Warsaw  

(PLN 9812), Gdansk (PLN 8364), Wroclaw (PLN 7316) and Krakow (PLN 7657), while the 

lowest were in Kielce (PLN 4453) and Zielona Gora (PLN 4547). 

In 2020 and 2021, housing prices in the surveyed cities in Poland continued their upward 

trend. In the second quarter of 2020, after buyer activity declined due to the pandemic, quarterly 

price increases became only slightly lower than in 2019. In all quarters, average transaction 

prices of residential units rose between 8.3% and 14.7% year-on-year. In 2021, prices also 

trended upward in all analyzed city capitals, with price dynamics accelerating towards the end 

of the year and even reaching double-digit size in the fourth quarter. The CSO data shows that 

housing prices grew faster than average prices in the economy. Comparing average unit prices 

in the first quarters of 2021 to 2019, one should find an increase of 10-40%. The data shows  

a large spatial variation in unit prices of housing units. The highest unit prices even in double 

digits are observed in the fourth quarter of 2021 in two Polish cities, viz: Warsaw (PLN 11,444), 

Gdansk (PLN 11,128), while the lowest prices (below PLN 6,000.) in Kielce, Opole and Zielona 

Gora. At the same time, it is worth noting that the purchase of 1 square meter of a residential 

unit in the capital of Poland, on average, is more than PLN 500 more expensive than in Kielce, 

and we can see such a situation in all quarters of the surveyed years. 

Despite fiscal and monetary interventions that avoided the collapse of the economy, 

Poland's real estate sector was hit by the constraints of the COVID-19 pandemic, with the short- 

and long-term rental market segment suffering the most. Specific conditions: lockdown, lack 

of special events, uncertainty in vacation planning and the like, took their toll on the short-term 

rental market (Gabryjończyk, Gabryjończyk, 2021). In addition, the COVID-19 pandemic has 

significantly affected popular short-term rental platforms such as Booking.com and Airbnb 

(Kacprzak 2021). Some apartment owners and some hotels have begun to bail out with medium-

term rentals of 1- 3 months. In a situation where it is hard to plan activities and work in the long 

term, these solutions have allowed many landlords to wait. In addition, a shortage of students 

and remote work has caused rental interest and rental rates to temporarily drop (Rybka, 

Wrze\niewska-Pietrzak, Wiatrowski, Zagórska, KoBodziejczak, [wierkowska, Wyszyński, 
2021). It has been difficult to find takers for longer-term rentals, but after the initial shock of  

a total lockdown in the spring of 2020, the market has slowly begun to thaw. It can be concluded 
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that the radical impact incurred by the outbreak of the COVID-19 pandemic has shaped new 

consumer attitudes toward real estate. Table 2 shows the average rental rates of 1 square meter 

of a residential unit in each quarter of 2019-2021 for the surveyed cities. 

The study shows that in the 2019-2021 period, the apartment rental market saw a dynamic 

increase in average apartment rental rates in all surveyed cities. Only in 2020 (the period of 

restrictive pandemic restrictions) we observe a decrease in rental rates in most of the surveyed 

cities. In local markets in most cities, the growth rate of rents was positive. Certainly,  

such a situation was related to the rising cost of credit, which reduced the purchasing capacity 

of apartments and stimulated the rental market, as well as seasonal demand, for example,  

from students returning to universities (Bryk, 2019). Due to the lack of attractive investment 

alternatives and the uncertainty generated by the pandemic period, in addition to high inflation 

not only in Poland, but throughout Europe or the world, the purchase of an apartment as an 

investment good was often considered by buyers, in many cases regardless of short-term 

changes in the rental market (Zaniewska, Kobylińska, 2023). Average apartment rental rates in 

most of the analyzed markets rose as much as 12.6% year-on-year. This acted as a driver for 

wealthier households to invest in rental housing, even though the onset of the pandemic resulted 

in reduced interest in renting by, for example, students or foreign workers. The first quarter of 

2020 saw a slight downward adjustment in rental rates and deepened in the following quarter. 

Average apartment rental rates in the analyzed markets declined in the second and third quarters 

and by the fourth quarter of 2020 had already stabilized. The deceleration in renters' activity 

was not permanent, because with the loosening of restrictions, students, as well as foreign 

workers, mostly quickly returned to the labor market and the rental market (Subaşı, Baycan, 

2022). 

Table 2.  

Average unit rental rates for residential units in PLN/sqm in selected cities in Poland in each 
quarter of 2019-2021 

city 

Average rent rate of one square meter of residential unit (PLN) 

2019 2020 2021 

quarter quarter quarter 

I II III IV I II III IV I II III IV 

BiaBystok  32,10 32,20 32,90 34,30 32,00 29,60 33,80 35,50 32,60 36,60 37,70 34,90 

Bydgoszcz  29,00 35,00 30,00 33,00 31,00 31,00 29,00 30,00 27,00 29,00 35,00 34,00 

Katowice 34,30 36,80 38,90 38,00 34,50 34,40 35,00 37,50 36,50 34,30 35,70 33,30 

Kielce 28,30 28,00 27,40 27,80 27,00 28,10 27,50 28,60 28,80 29,10 29,30 29,00 

Kraków 42,60 47,30 47,60 48,40 41,50 41,60 41,00 39,40 35,90 39,30 42,20 43,90 

Lublin 32,00 33,00 33,00 34,00 36,00 37,00 34,00 34,00 34,00 35,70 37,00 39,00 

Aódź 35,00 33,60 36,50 36,50 34,70 31,90 29,80 32,40 39,40 43,10 40,00 39,50 

Olsztyn 25,20 28,50 27,00 25,90 28,50 28,10 27,80 27,40 26,90 28,60 28,60 31,20 

Poznań 40,10 42,00 42,60 45,30 44,70 41,00 41,80 45,60 37,50 36,60 39,30 45,10 

Rzeszów  32,80 31,50 32,20 33,60 33,40 32,60 32,00 31,00 31,60 31,50 31,90 33,40 

Szczecin 39,00 38,80 40,60 40,70 40,40 40,50 41,90 39,50 41,40 40,30 43,40 44,60 

Gdańsk  49,00 50,30 52,20 51,20 52,10 50,04 49,20 46,10 46,30 49,80 54,30 54,20 

Warszawa 50,80 52,40 53,20 54,90 50,70 49,20 48,10 48,90 47,40 49,40 50,90 52,70 

WrocBaw  45,10 47,60 49,30 50,20 47,30 43,90 44,00 43,90 44,80 45,40 48,90 50,90 

Zielona 

Góra 

30,10 31,20 31,50 33,00 32,40 32,40 32,90 33,00 32,70 33,60 38,50 38,10 

Data source: own compilation based on the Report on the Situation in the Residential and Commercial 

Real Estate Market in Poland in 2021 prepared by the NBP. 
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The highest unit rental rates for residential units were formed in the fourth quarter of 2021 

in Gdansk (PLN 54.20), Warsaw (PLN 52.70) and Wroclaw (PLN 50.40) and were significantly 

higher than the other locations. The lowest average unit rental prices during the period under 

review were approximately in Olsztyn (PLN 31.20) and Kielce (PLN 29) and were recorded 

depending on the quarter. The survey shows that the residential rental market in Poland's largest 

cities is characterized by a discernible division of cities into the following price groups: Gdańsk, 
Warsaw and WrocBaw with unit rates above PLN 50, Kraków, Poznań and Szczecin with rates 
above PLN 40 and the remaining cities with rates between PLN 29 and 39.50. In almost all of 

the surveyed cities, rental prices of residential units showed similar trends with a clear increase 

in rates especially at the end of 2021 (Table 2). 

3. Summary 

In the face of the COVID-19 pandemic, the world stood on its head, and all signs pointed 

to the fact that there would be no recession, a drop in incomes, the emigration of students from 

academic centers and the collapse of international tourism would effectively discourage real 

estate purchases in 2020, forcing down prices in the housing market. However, reality has 

shown how unpredictable the Polish housing market is. The pandemic has caused Poles to fear 

layoffs, loss of some income or even financial crisis. Along with the closure of numerous 

industries due to sanitary restrictions, this translated into a 3% drop in consumption compared 

to 2019. On the other hand, people's incomes increased - the government carried out  

an exceptionally high increase in the minimum wage, some companies, especially in 

manufacturing or professional services, even paid the promised increases, and only a few 

entrepreneurs decided to lay off employees. In addition, many billions of zlotys spent by the 

government as part of the anti-crisis shield have found their way into the pockets of Poles.  

As a result, Poles' nominal disposable income was in the first three quarters of 2020, as much 

as 9.8% higher than a year earlier. The difference between the increase in income and the 

decrease in consumption increased Poles' savings, further prompting them to look for a place 

to put them safely. The beginning of 2021 already saw a phase of very high activity related to 

the accumulation of pandemic deferred high demand in the housing sector. However, since the 

third quarter of 2021, there has been a gradual reduction in activity in the housing market.  

The reason for this situation may have been the average creditworthiness of residents resulting 

from, among other things, the level of average wages and the level of mortgage interest rates. 

The increase in interest rates (from the third quarter of 2021) did not encourage borrowing and 

only reduced effective demand for the purchase of housing. The central bank in November 2021 

began the process of raising interest rates, which made a big difference, but already in 2022. 
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The survey shows that market dynamics have hardly slowed down during the pandemic 

period. In 2020, the dynamics of housing prices in the 17 largest cities admittedly decreased, 

but much less than expected - in the primary market it amounted to 7.5% year-on-year against 

10.6% year-on-year in 2019, and in the secondary market to 11.2% against 11.5% in record 

2019. All surveyed cities saw an increase in unit prices of residential units and a decrease in 

rents in selected quarters of 2020. While rents in many cities, especially academic and tourist 

cities, fell, they continued to rise nationwide and in January 2021 were 2.1% higher than a year 

earlier. The data presented shows that in 2021. in major cities in Poland, the residential real 

estate market was in an expansion phase. A large influence on the number of transactions made 

was the ability to obtain mortgage loans. According to the CSO data, the largest increase in the 

number of granted loans (at 17% compared to the previous quarter) was recorded at the end of 

the first and the second quarter of 2021. During that period, the interest rate was at  

a significantly low level. Demand clearly slows down only in the third quarter of 2021 mainly 

due to an increase in the cost of financing (Monetary Policy Council began a cycle of interest 

rate increases starting in October 2021, raising the benchmark rate in October to 0.5 percent,  

in November to 1.25 percent, in December to 1.75 percent).  

Based on the research, it should be concluded that the market that defended itself from the 

pandemic crisis was the housing market. This only confirms the fact that residential real estate 

is seen as a relatively safe investment of capital, which has so far yielded higher returns 

compared to putting cash into safer assets such as Treasury bonds or bank deposits.  

Capital holders, faced with inflation and the unprofitability of putting money away in banks or 

bonds, were looking for alternatives. The choice fell most often on real estate as those assets 

that would maintain value in the long run anyway, and would also allow them to earn money 

on rent especially in Poland's thriving cities. Such a trend is a result of the relatively high returns 

on rental housing relative to returns on other assets at the time, which always drives investment 

demand. It is important to remember that the preferences and expectations of customers in the 

housing market are variable. The residential real estate market is distinguished from other 

markets by the way it behaves. In the long term, it is determined mainly by demand, which is 

determined by fundamental factors. In the short term, the market struggles with external 

demand shocks, which force it to activate the mechanism of short-term adjustments.  

Final housing market decisions can also be influenced by the current economic situation, as 

well as state interventionism in the form of programs to support the purchase of real estate. 
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Purpose: The main incentive for choosing the topic of the study is related to the need to look 

for solutions to fundamental problems related to the activities of manufacturing enterprises that 

must meet the requirements of market competition by achieving competitive advantages and 

increasing productivity. The subject of the study are advanced manufacturing technologies, 

characterized by a high level of innovation and automation, and their impact on the productivity 

of a manufacturing company. The aim of the study is to assess the impact advanced 

manufacturing technologies on the productivity and production quality on the example of  

a company producing parts and components for rail vehicles. 

Design/methodology/approach: the study analyzed the literature on productivity and 

calculated productivity indicators based on the company's financial data. Moreover,  

the participant observation method was used to assess the reorganization of the production 

process, and a survey was conducted for company employees to determine the validity of the 

implemented technological investments. The case study concerns a company producing parts 

and components for rail vehicles. 

Findings: The level of approval of investments in advanced manufacturing technologies and 

their impact on the quality and efficiency of the manufacturing process of was determined.  

The implementation of advanced manufacturing technologies allowed the company to: 

shortened the manufacturing process by approximately 40%, the number of procedures was 

reduced from nine to five, and the number of employees participating in it was reduced from 

ten to five.  

Originality/value: assessment of the effects of the use of advanced technologies, the study is 

addressed to the management of manufacturing enterprises.  

Keywords: productivity, manufacturing technologies, production, improvement. 

Category of the paper: Research paper. 
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1. Introduction  

Increasing the standard of living of society and economic growth are the main effects of 

improvement productivity, which affects the availability and quality of services and products 

offered. Productivity goes hand in hand with competitiveness, contributing to income growth 

and reducing inflation. Too slow a rate of productivity growth may lead to economic stagnation, 

and a long-term lack of growth may lead to recession (Marciniak, 2013). The concept of 

productivity is sometimes perceived in as an indicator of economic phenomena, or in a broader 

sense, as an activity aimed at the development of innovation, improvement, increase in 

efficiency, and progress. Focusing on progress is extremely important, but it involves 

undertaking and implementing difficult tasks that require a lot of commitment. In development-

oriented countries, improving productivity is supported by government agencies and 

organizations (Lis, 1999; Fried, Lovell, Schmidt, 2008). 

Productivity is the ratio of the amount of output produced and sold in a given period to the 

amount of input resources used or consumed. This means that productivity can be interpreted 

as the efficiency of using the system's input resources - energy, materials, human labor, 

information capital, time - in the production of goods and services constituting its output. 

Productivity growth requires classifying the factors affecting it and indicate those that have 

priority importance for a given organization (Bai et al., 1997; Kosieradzka, Lis, 2000; Fried, 

Lovell, Schmidt, 2008; Battisti et al., 2018; Xiao et al., 2022). 

To cope with this, entrepreneurs should systematically and properly manage productivity. 

This requires monitoring productivity using objective indicators and taking various actions, 

including pro-development and investment ones, in order to increase the level of productivity 

and, as a result, improve long-term competitiveness (Muthiah, Huang, 2006; Kosieradzka, 

2012; Gajdzik, 2014; Trojanowska et al., 2018). 

The recently noticeable dynamic development of technology, including the expansion of 

automation and the use of robots in production and the expected development of the use of  

IoT and AI technologies in production processes, being the basis of the Industry 4.0,  

is significantly changing the role played by employees in production systems. There is less 

employee involvement in direct operation of machines and manual control of their work. 

Human work is now largely limited to supervising and controlling processes. Efficient use of 

resources and energy is crucial in the search for a better productivity result (Davies, 2015; 

Tortorella et al., 2021). 

Industry 4.0 is a complex process of technological, process and organizational 

transformation of enterprises, related to changing their business model and integrating the value 

chain in the overall product life cycle. The condition for this transformation is the advanced use 

of digital solutions and data resources, and its goal is mass personalization of the production of 

goods and services in response to individual customer needs ([ledziewska, Włoch, 2020). 
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The main incentive for choosing the topic of the study is related to the need to look for 

solutions to fundamental problems related to the activities of manufacturing enterprises that 

must meet the requirements of market competition by achieving competitive advantages and 

increasing productivity. The subject of the study are advanced manufacturing technologies, 

characterized by a high level of innovation and automation, and their impact on the productivity 

of a manufacturing company. The aim of the study is to assess the impact advanced 

manufacturing technologies on the productivity and production quality on the example of  

a company producing parts and components for rail vehicles. 

2. Material and methods  

The scope of the empirical study has a three points related to the topic of productivity 

growth through the use of advanced manufacturing technologies that are an element of  

Industry 4.0. 

The first perspective includes an assessment of the impact of the implementation of selected 

production techniques on the productivity indicators of enterprise X. For this purpose, on the 

basis of data coming from the company's financial reports and balance sheets from the next four 

years: 

 production volume expressed in net sales revenues, 

 employment level in number of people, 

 total assets value, 

 operating costs, 

the following company productivity indicators were calculated: 

 asset productivity Pa = P / T, where Pa – asset productivity, P – net sales revenues,  

T – total asset value, 

 employment productivity PR = P / R, where PR – employment productivity, P – net sales 

revenues, R – employment, 

 material and energy productivity PS = P / S, where PS – productivity of materials and 

energy, P – net sales revenues, S – consumption of materials and energy, 

 total productivity PC = P / K * 100%, where PC – total productivity, P – net sales 

revenues, K – total costs. 

The second research problem concerns the analysis of the way the production process was 

reorganized in the company. This was possible due to the capabilities of the implemented 

technologies, which allow for improved material flow, improved quality of manufactured 

products and increased flexibility of the production system. For this purpose, a map of the 

technological process was presented. It includes the original state and the current state achieved 

thanks to the new production potential. 
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The third point contains the results of the survey. It regards the advisability of investing in 

advanced manufacturing technologies, which was addressed to three groups of company 

employees. The first group consisted of plant quality control employees, the second group 

included employees responsible for production management, and the third group included 

employees directly related to production. The questions concerned the assessment of the 

appropriateness of investments in advanced manufacturing technologies. 10 people completed 

the survey questionnaire. The survey was conducted directly, the respondents assessed the 

theses on a scale of 1÷10, where 1 meant disagreement with the statement and 10 indicated full 
support. 

3. Enterprise productivity results 

This part of the study presents the values of selected enterprise productivity indicators over 

a period of 4 years, in the context of which investments in advanced manufacturing technologies 

were implemented. There is a systematic increase in asset productivity in the analyzed period 

(tab. 1). Significant company's investments in advanced manufacturing technologies took place 

in the first and it was the purchase of a peripheral welding machine and a CNC machine tool. 

The biggest investment was carried out in the third year, with the purchase of a laser cutting 

machine and a press edge. Despite high-budget investments, it is growing asset productivity. 

The employment productivity index indicates the value of total revenues per employee.  

The decline in employment productivity in third year was the result increasing employment 

related to staffing of newly purchased devices. Improvement employment productivity can be 

observed in last year, where despite a similar employment, the result achieved is much better. 

The value of total productivity remained at a similar level in the analyzed period.  

To sum up, the values of productivity indicators do not clearly confirm the impact of 

technological investments on the increase of productivity in enterprise X. 

Table 1.  

Value of selected productivity indicators in enterprise x 

Year 

Productivity indicators 
1 2 3 4 

Asset productivity [PLN] 2,13  2,44  2,52  2,83  

Work productivity [PLN]  2,33  2,61  2,63  2,88  

Productivity of materials and energy [PLN] 3,57  3,20  2,87  2,80  

Total productivity [%] 103,51 103,50 103,30 103,71 

Source: own elaboration. 
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4. Improving the production process - results of the use of advanced 

manufacturing technologies 

The case study concerns a company producing parts and components for rail vehicles.  

The modernization of production techniques in the analyzed case allowed for significant 

reorganization of the production process. The results of the comparison of the production 

process before and after the implementation of advanced manufacturing techniques (automatic 

welding machine, automatic machining center) are presented in this part of the study.  

By analyzing the production process of the first part of the pressure vessel, i.e. the operation of 

preparing the shell, a comparison was made of the current process with the process after the 

applied modifications. The course of individual processes is presented in the framework 

diagrams presented in Fig. 1 and 2. The process diagram (Fig. 1) contains 9 technological and 

logistic operations. Comparison of the diagram from the state before the changes with the 

diagram of the production process after the changes were applied (Fig. 2) indicates that the 

introduced process modification reduced the production process by four operations.  

This translates into a shorter duration of the tank shell production process and a smaller number 

of employees involved in it. 

 

Figure 1. Diagram of the pressure vessel production process before changes. 

Source: own elaboration. 

 

Figure 2. Diagram of the pressure vessel production process after changes. 

Source: own elaboration. 

A comparison of the processes discussed, i.e. the time needed for their implementation and 

the number of employees participating, is presented in table 2. 
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Table 2.  

Production process before and after modification (comparison for 10 pieces) 

Process flow before changes Process flow after changes 

Operation 

number 

Number of 

employees 

Operation 

duration 

Operation 

number 

Number of 

employees 

Operation 

duration 

1 1 10 1 1 10 

2 2 45 2 1 250 

3 1 200 3 1 20 

4 1 20 4 1 30 

5 1 30 5 1 60 

6 1 180  - -   - 

7 1 20  -  -  - 

8 1 30  -  -  - 

9 1 60  -  -  - 

sum 9 10 595 5 5 370 

Source: own elaboration. 

In the process comparison, consideration was given to; the number of process operations, 

the number of employees involved in performing a given procedure and the time needed to 

perform each of them. The production process after the modernization of production techniques 

includes 5 operations, whereas before it consisted of 9 operations. It is similar when we compare 

the number of employees involved in each process - here we managed to reduce the number by 

half, to five. This is of great importance in the labor market, which is currently an employee's 

market, due to the large supply of jobs. The changes introduced in the process for individual 

operations allowed to shorten the entire process time by approximately 40%. This is a very 

good result, which will significantly reduce the costs of this process and, as a result,  

will contribute to greater profitability of the production of the compressed air tank. The second 

operation in improving the compressed air production process is the welding of the bottom-stub 

assembly. 

Table 3.  

Production process before and after modification (comparison for 10 units) 

Comparative feature Manual welding  Automatic welding 

number of employees 1 1  

staff with high welding qualifications Yes no  

Possibility of substitutability employee after a short time on-the-job 

training No yes  

Consistency of welding parameters through the entire work shift No yes 

Process efficiency 50 units/8h 200 units/8h 

Reproducible high quality welded joints no  Yes 

Adapting to the difficult working environment No yes 

Source: own elaboration. 
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A comparison of both welding methods was possible using the comparative analysis tab. 3. 

This analysis includes 7 comparative features. The first feature is the number of employees 

needed to carry out the process, and the second feature is information about their welding 

qualifications. The next differentiators allowed us to determine the quality of welded joints and 

the stability of the processes. The comparative analysis allowed for a comparison of both 

welding methods. The knowledge obtained in this way allowed us to determine the suitability 

of modernizing this operation in the compressed air tank production process. In the welding 

methods studied, the number of workers performing this task is the same. However, the robotic 

welding process does not require such high welding qualifications from the operator as in the 

TIG method. This is particularly important because the demand on the labor market for such 

employees is high, which is associated with their high financial remuneration. The possibility 

of replacing an employee in robotic welding is much easier. On-the-job training will allow you 

to continue working with this device. This is possible because the programmed parameters and 

attached additional equipment do not require too much operator involvement. The sudden need 

to replace an employee with extensive manual welding skills is not easy to implement due to 

the high complexity of this method, which requires extensive practice. Continuity of the 

process, maintaining high welding parameters and quality throughout the entire work shift is 

very difficult to achieve during manual welding. The monotony of this activity and the forced 

body position cause fatigue to increase over time. These ailments do not occur when welding 

with a welding robot arm. This machine is dedicated to work in a difficult work environment. 

The levels of production efficiency achieved by both methods clearly support the use of the 

robotic method. The result achieved is four times higher than manual welding. This makes it 

possible to use this method to weld other details from the company's product range,  

and to engage a highly qualified employee with manual welding skills to work on other 

products. 

5. Results of the survey assessing the validity of investment in advanced 

manufacturing technologies 

Employees from three groups of the company's organizational structure participated in the 

survey. These were: quality control employees (3 people), production managers (3) and 

production workers (4). The survey was conducted face-to-face. The survey question is as 

follows: "Investment in advanced manufacturing technologies caused X? The respondents 

assessed the accuracy of the answers to the adopted thesis on a scale of 1-10. 
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Table 4.  

Assessing the validity of investment in advanced manufacturing technologies survey results 

X - Answer 
Control quality Production manager Production workers 

Mean 
1 2 3 1 2 3 1 2 3 4 

Increased production efficiency  10 8 6 9 10 9 7 7 8 7 8,1 

Improving the quality of 

manufactured products 
10 7 7 8 10 9 8 7 8 5 7,9 

Reducing the number of defects 

and non-conformities during 

production 

8 8 9 8 9 7 9 5 5 5 7,3 

Improving work safety 5 6 5 9 9 5 7 5 5 5 6,1 

Increased competitiveness 10 6 5 8 10 8 6 4 8 5 7 

Possibility of establishing 

cooperation with foreign 

contractors 

5 5 5 8 7 8 9 5 9 5 6,6 

Reducing production costs 8 7 4 9 8 4 7 4 6 7 6,4 

Increase in prestige enterprises 5 6 3 10 10 5 9 6 10 5 6,9 

Source: own elaboration. 

The obtained survey results (tab. 4) confirm the thesis about the advisability of modernizing 

the machinery. The introduction of advanced manufacturing technologies has a beneficial effect 

on improving productivity and production quality. The highest ratings were given to statements 

directly related to the term productivity, such as: increase in production efficiency, 

improvement in product quality, reduction in the number of deficiencies and non-conformities 

during production. The assessments given by the surveyed employees have a large degree of 

discrepancy between individual answers. 

6. Summary 

The process of examining productivity in an enterprise is a very complex process.  

This is not only due to the various specifics, but also to the complexity of the issues related to 

productivity.  

Analysis of financial data, comparison of production techniques, and a survey conducted 

among employees are research methods that are a criterion for assessing productivity in the 

company, which allowed for a substantive assessment of the company's production processes. 

The adopted hypothesis of the work was to demonstrate the positive impact of investments in 

advanced manufacturing technologies on the company's productivity. The support for the 

statement about the beneficial impact of modernizing the machinery on productivity was not 

clearly confirmed in the analysis of productivity indicators in the examined period of the plant's 

operation. However, the survey results and comparisons of conventional and advanced 

manufacturing techniques on the example of a selected product clearly demonstrated the 

advisability of the plant's technological development. 
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The prepared summary highlighted differences in time, quality and cost of producing this 

product. Due to the changes made in the first selected operation, the duration of the procedure 

was shortened by approximately 40%, the number of procedures was reduced from nine to five, 

and the number of employees participating in it was reduced from ten to five. The results in the 

second modified operation allowed for an increase in production efficiency while improving 

the quality of welded joints. The effect of the proposed changes in the identified problem areas 

is an increase in efficiency and obtaining higher quality products, which allows for gaining  

a competitive advantage. Determining and defining weak stages of the process allows you to 

look for the causes of this condition. Identification of process imperfections becomes  

a determinant for developing modification and improvement plans. 

The conclusions from the research and the assessments obtained from the survey constitute 

a recommendation for the company's activities in improving production technologies,  

which may translate into an increase in productivity. As shown in this work, following 

innovative manufacturing technologies has its justification, and expenditure on the 

development of advanced manufacturing technologies should be continuous. 
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