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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 authors from Poland, Ukraine and Malaysia. The number consists of
45 papers.

The papers presented in the number concentrate on many topics connected with
organization and management. There are in the number papers about: production management,
talent management, information management, crisis management, Industry 4.0, Smart Cities,
logistic, finances, human resource management, circular economy, ethic in management,
leadership, project management, quality management, supply chain management, impact of
COVID-19 pandemic on management, environmental management, talent management and

innovativeness.

Radostaw Wolniak
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Purpose: This study aims to investigate the effects of working capital management on firm
profitability of listed manufacturing companies in Malaysia.

Design/methodology/approach: This study uses account payables, inventory turnover,
account receivables, cash conversion cycle, firm size, growth, leverage and current ratio as
accounting information variables. Secondary data was collected for all variables over a ten-year
period, i.e. 2009 to 2018 and was obtained from the annual report published via Bursa Malaysia
(Malaysian Stock Exchange) official website. Data was analyzed by using IBM SPSS Statistics
Subscription software. Descriptive statistics, correlation analysis and multiple regression
analysis were utilized in this study.

Findings: The results revealed that inventory turnover in days, account receivables and firm
size have a positive significant relationship with manufacturing firms’ profitability, while
account payables and cash conversion cycle have a positive insignificant relationship.
Research limitations/implications: The sample size is too small for any generalization.
A mixed method approach in the future could contribute to a holistic finding.

Practical implications: Since these variables contained significant influence on firm
profitability, it is recommended that listed manufacturing companies should prepare a complete
and timely manner of accounting information based on the regulation context in Malaysia.
Social implications: It provides an empirical evidence on the importance of working capital
management amongst the manufacturing concerns in Malaysia and its impact on its business
sustainability.

Originality/value: This study contributes to the limited research on working capital
management involving manufacturing companies in Malaysia.

Paper Type: Research Paper.
Keywords: working capital, profitability, manufacturing companies.
JEL Classification: M00; M20; M41.

http://dx.doi.org/10.29119/1641-3466.2023.169.1 http://managementpapers.polsl.pl/
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1. Introduction

Working capital management has always been a challenge for corporations. Liquidity is
crucial and reflects on the performance of the company as noted by Naser, Nuseibeh and
Hadeya (2013) and Kandpal (2015). As Masocha and Dzomonda (2016) stressed that working
capital is concerned with the day-to-day operations and not long-term commitments, managing
investment decisions and the firm’s short-term financing are primary functions of managing
working capital as noted in corporate finance theories. The study of financial decisions in long-
term, including investments, structure of capital or decisions of company valuation have been
extensively focused on from past literatures.

The development of strategies to maximize profitability is being seen as necessary by
increasing competition among firms. Therefore, the ability of managing working capital is
regarded as a special existence to emphasize on. The firm profitability is grasped by good
managing of working capital and is essential towards paying of dividends to shareholders
(Oladipupo and Okafor, 2013). In addition, a study by Samiloglu and Demirgunes (2008)
argued that one of the reasons for bankruptcy among firms is the poor management of working

capital.

Problem Statement

Planning and controlling non-fixed assets are included in managing of working capital
efficiently. It is associated with the elimination of the risk of the inability to meet with current
liabilities (Eljelly, 2004). Managers spend much time in juggling the liquidity on a daily basis
in some industries (Rao, 1989). As Joshi (1995) stressed that management of working capital
influences firm’s profitability.

The cycle of cash conversion is a democratic scale of managing in working capital.
The time lag between the expenditure of purchasing the raw materials and the collection of
finished goods sold are the main components explained in the cycle of cash conversion.
The bigger such lags, increases liquidity risk (Deloof, 2003). Previous studies by Raheman and
Nasr (2007), noted that there was a negative correlation of firm’s profitability with managing
working capital from data collected from 94 Pakistani companies between 1999 and 2004.
Likewise, studies by Akoto, Awunyo-Votor and Angmor (2013) also highlighted a similar
finding involving 13 companies. In a study of (Falope, Ajilore, 2009), using a sample of
50 listed Nigerian companies on the Nigerian Stock Exchange was examined and found that
the correlation of net firm operating profitability associated with the inventory turnover in days,
average collection period, cycle of cash conversion and average payment period was shown to
have a significant negative relationship.
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Nobanee, Abdullatif and AlHajjar (2011), went further and found that between the data
collection period of 1990 to 2004, there was a negative correlation of firm profitability
associated with cycle of cash conversion. Similarly, Singhania and Sharma (2014) highlighted
that there was a negative relationship between cash conversion cycle and profitability from
a study of 82 Indian manufacturing firms from which data was collected between 2005 to 2012.
Furthermore Ray (2014), studied that the share of non-fixed assets to total assets of Hindalco
company, a key player in Indian aluminum industry varied between 40% to 83%, indicating
that the liquidity position of the company over profitability position was due to investments in
inventories and receivables.

This study involving manufacturing sector of Bursa Malaysia is limited, owing to the non-
attractiveness nature of this topic researchers. Hence, this study scrutinizes the management of
working capital by manufacturing companies listed in Bursa Malaysia between the period of
2009 and 2018, which is a period after the global financial crisis.

2. Literature Review

Financial performance measurement

Hofer (1983) stressed that a measurement in financial performance is represented by the
sales growth. However, business economic performance can be justified by the importance of
return on investment associated with net income growth as well as excepted sales growth
(Venkatraman, Ramanujana, 1987). Huselid (1995) argued that that a company’s financial
performance is examined by the essential variables such as concentration in industry, growth
of sales, net sales, and intensity of capital in his study. In addition, McGuire et al (1988) noted
that there is a positive relationship amongst return on assets, sales growth, and assets growth.
The financial performance of a firm can be justified by sales growth which it is deemed as the

most essential parameter to examine for (Paquette, 2005).

Financial Performance measurement tools

The financial firm performance is measured by using variety of tools such as, multiple
regression analysis (Samiloglu, Demirgunes, 2008), Panel data analysis (Garcia-Teruel,
Martinez-Solano, 2007), and pooled OLS regression analysis (Zariyawati, Annuar, Taufiq,
Rahim, 2009), etc. in the past. Observation that the financial ratio analysis is one of the
important advantages in measuring the correlation between two numbers in the financial
statement (Lawder, 1989). The purposes of predicting the unknown in the future that the
appropriate measurement will be ratios according to a study by Beaver (1966). A by-product of

combined ratios is regarded as a single overall performance measurement by (Coyne, 1986) and
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(Cleverley, 1990). The corporate success and failure is predictable by utilizing the measurement
tool of ratios (Houghton, Woodliff, 1987). The company’s shortage in cash is forecasted with
utilizing the financial ratios recommended by Mramor and Valentincic (2003). The firm
profitability is increasing due to shortening the inventory conversion period and account
receivables cycle analyzed over listed manufacturing firms of Istanbul during the period of 1998
to 2007 with utilizing multiple regression analysis (Samiloglo, Dermirgunes, 2008). The firm
profitability is significantly impacted by ratios of receivables turnover, current ratio, ratio of
working capital to total assets and liquid ratio in the study of Hindalco Industries Ltd. during
the study period of 1990-2007 (Singh, Pandey, 2008).

A correlation of firm profitability associated with managing in working capital proxy and
was analyzed in negative but concluded that increasing in profitability with reducing the length
of period in cash conversion by using pooled OLS regression (Zariyawati, Annuar, Taufiq,
Rahim, 2009). A firm performance associated with market value is increased by efficiency in
managing of working capital depends on managers’ skill in a sample of 172 Malaysian listed
firms with applying multiple and correlation regression analysis (Azhar, Noriza , 2010). There
were association of variables in working capital with firm performance was conducted as being
negative significantly. The same theoretical framework and observations included in the study
of2,123 listed Japanese corporations for the period 1990-2004 (Nobanee, Abdullatif, AlHajjar,
2011) and 20 automobile industries during the study period of 1996-2009 (Vijayakumar, 2011).
The firm profitability is promoted more by reducing ratio of debt and net trade cycle with
utilizing ordinary least square regression technique and Pearson correlation technique from
12 manufacturing firms from 2002 to 2006 (Oladipupo and Okafor , 2013).

Firm Profitableness and Cycle of Cash Conversion

Positive

The firm profitability and its value are determined by managing of working capital
essentially. A correlation of firm profitability associated with the cycle of cash conversion is
found to be significant, statistically (Smith, 1980). A correlation of firm profitability with cycle
of cash conversion in smaller size is investigated as being of significant relationship strongly
in the study by Hutchinson, Farris and Anders (2007). There was a correlation of firm
profitability associated with the cycle of cash conversion studied inversely in retailing firms
concluded in his study (Kamath, 1989). The length of the cycle of cash conversion depends on
firm size in a study involving retail firms (Moss and Stine, 1993). Shorter of cash conversion
will be in the larger firms conducted in the study.

The activity of business must have supported by certain level of necessary liquidity
reflecting in the suitability of liquidity position mentioned by Schilling (1996). The return of
investing in capital is always more than return of investment, hence managing resources
between investing in capital and operation capital wisely is vital in financing investment

mentioned in his writings. As a result of maintaining optimum liquidity is important same goes
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to managing resources on working capital wisely. Then the association between cycle of cash
conversion with liquidity required in minimum existed such that the minimum liquidity
required will be increased in the longer time of cycle of cash conversion and vice versa.

The association was found to be positive significantly between cycle of cash conversion
and current ratios in the same research. A firm profitability tends to increase due to the decrease
in investing in working capital, as revealed by Wang (20020. An association of firm profitability
with cycle of cash conversion is found positively significant for sample of 82 listed Greek firms
observed in the study by Lazaridis and Lyroudi (2000). Likewise, Gill, Biger and Mathur (2010)
concurred that firm profitability with cycle of cash conversion is positively correlated.
Negative

The firm profitability is found to have impacted significantly by a well-managed working
capital as per the analysis of 1,009 Belgian firms between 1992 to 1996 (Deloof, 2003).
An association between operating income and the number of account payables in days,
inventory and the number of account receivables in days were found to be negatively
significantly in Deloof’s research. The correlation of firm liquidity and profitability was
analyzed as negative in the Saudi Arabian companies from a study of Eljelly (2004).
A correlation of firm profitability associated with the cycle of cash conversion is found strongly
negative for listed American firms for the period between 1975-1994 by Shin and Soenen
(1998). However, firm profitability is affected negatively by holding extensive current assets
(Horne, Wachowicz, 2000). Effectively in managing payables, inventory and receivables will
lead to business success in the study involving 32 non-financial institutions (Filbeck, Krueger,
2005). The firm performance (as represented by ROA) was examined as negative with the cycle
of cash conversion for sample of small-scale manufacturing enterprises in the period of 1998-
2003 (Padachi, 2006). The author stressed that, negative impact of firm profitability is due to
the high level of account receivables and inventory.

The correlation of firm profitability associated with the cycle of cash conversion with its
independent variables for example account payables, inventory and account receivables are
observed as significant in the study of 131 listed firms in the period of 2001-2004 (Lazaridis,
Tryfonidis, 2006). A relationship between variables of managing in working capital such as
cash conversion cycle, average conversion period, profitability and inventory turnover in days
are analyzed as negative in the research involving 94 Pakistani listed companies during the
period of 1999-2004 (Raheman, Nasr, 2007). The correlation of cycle of cash conversion cycle
associated with returning assets was conducted as negative during the study of Spanish firms
in the study period of 1996-2002 with two of the fix effect and random effect models (Garcia-
Teruel, Martinez-Solano, 2007).

Reducing of cycle of cash conversion helps in increasing firm profitability for both medium
and small-sized firms. Besides that, a correlation of the firm profitability associated with degree
of assertiveness of investing in working capital was examined to be negative using regression
analysis in the study by Afza and Nazir (2009). Studies by Zariyawati, et al., (2009), posited
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that improvement in firm profitability was due to the decrease in cash conversion cycle
conducted in Southeast Asia firms. The correlation of firm profitability with the cycle of cash
conversion was found to be significantly negative in Vietnamese listed firms for the period
2006-2008 (Dong, Su, 2010). The firm profitability can be increased by decreasing inventories
and number of accounts receivables yet remain outstanding in the study. Likewise, Naompech
(2012) concluded that firm profitability can be increased with the the proper management of
cash conversion for Thai listed firms.

Working capital management and Firm Performance

The association of firm profitability associated with account receivables turnover in-days
were found to be significantly negative in a sample size of 30 companies during the study period
0f 1993-2008 (Mathuva, 2009; Sen, Oruc, 2009). This was similar to the study of listed Turkish
firms by Uyar (2009). The managing of working capital with firm profitability in 49 Istanbul
listed corporations for the period 1993-2007 were investigated. The firm profitability increased
due to aggressive working capital management for example reduced current ratio and
shortening of cycle of cash conversion. In the sample of 204 manufacturing firms in the period
of 1998-2007 was used to analyze the effect on firm performance with working capital
management practices (Raheman, Afza, Qayyum, Bodla , 2010), in which it was found that,
firm performance affected significantly by cycle of cash conversion, inventory turnover,
and net trade cycle in the study.

The firm profitability could be improved by managing of working capital with aggressive
policies. However, the findings are conflicting with the current literature on Indian companies.
A correlation of managing in working capital with firm profitability was analyzed with number
of account payables in days was conducted found to be negative whereas the correlation of firm
profitability and the number of account receivables in days investigated as being positive in
a sample of 263 Indian firms during the study period of 20002008 (Sharma, Kumar, 2011).
Firm performance was found to increase by increasing both net trade cycle and the cycle of
cash conversion in examination of the effect of managing in working capital on the profitability
of Turkish firms (Karadagli, 2012).

Decreasing in net trade cycle and cash conversion cycle is associated with improved
profitability for larger companies. Results suggested that the firm growth, number of account
payables in days, and firm size was conducted in positive association with firm profitability
whereas number of inventory in days, numbers of account receivables in days, cycle of cash
conversion and debt ratio investigated in relation with firm profitability inversely in the study
of small medium enterprises in Pakistan (Gul et al., 2013). A firm profitability was impacted
positively with the managing of working capital as measured by net operating profits from
Ghanaian companies (Akoto, Awunyo-Vitor, Angmor , 2013).

A correlation of firm performance associated with managing of working capital was
conducted as positive from Nigeria (Imeokparia, 2015). Decreasing accounts receivable and net

trade cycle with maintaining inventory to reasonable level to create firm value by managers
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(Jahfer, 2015). The firm profitability was investigated as significantly impacted with working
capital management (Khalid et al., 2018).
Firm Profitability and Managing of Working Capital

There is a correlation of firm profitability associated with variables of working capital are
found in reverse (Ahmadi et al., 2012). A correlation of firm profitability with number of
account receivables in days and cycle of cash conversion were investigated in negative,
but a correlation of firm profitability associated with number of inventory in days and number
of account payables in day investigated in positive in Kenya in the period of 2003 to 2012
(Makori, Jagongo , 2013). Asaduzzaman and Chowdhury (2014) highlighted that the number
of inventory in days, period of cash conversion and the number of day in account receivables
is positively associated with the firm profitableness, contrary to yet the numbers of days
accounts. While the firm profitability is negatively impacted with the days of payables
outstanding, the other variables indicated a correlation with firms profitability as positive
(Asaduzzaman, Chowdhury , 2014).

The correlation of firm profitability associated with managing in working capital was
investigated as negative by using four measures of managing in working capital (Asaduzzaman,
Chowdhury , 2014) and (Javid, Zita , 2014). The firm profitability is investigated as negative
along with the variables of account receivable period, cycle of cash conversion and period of
inventory turnover from a study in Sri Lanka’s listed companies from 2008 to 2012 (Jayarathne,
2014). The firm profitability is reduced from improving of leverage. The firm profitability can
be improved in managing of working capital wisely in manufacturing companies. An empirical
research provided evidence showing there is a linear association of the firm profitability with
the variables of working capital and managing of return on assets (Yasithamal, 2015). The firm
profitability was impacted by debt ratio inversely significant in a sample size of 164 listed
manufacturing firms from 2007 to 2011 (Jakpar et al., 2017).

Methodology

Theoretical Framework

The firm profitability is indicated in negative correlation with variables of cycle of cash
conversion in a sample of 148 Malaysia listed companies in the research time period of 1996-
2006 in the study of (Ashhari et al., 2009). The firm profitability is exposed in insignificant
correlation with current ratio in this study although it is investigated in relevant positively.
There are correlation of firm profitability associated with the cycle of cash conversion and its
components investigated negatively in all sectors in the study exclude the sector of industrial
product.

The association of the cycle of cash conversion and its variables of returned on invested
capital, firm’s return on assets and market value are shown in negative significantly. Beyond

that, they discovered that the relation between current ratio, returns on invested capital and
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return on assets is investigated in negative significantly in the study of sample with 172 listed
companies of Malaysia from 2003 to 2007 (Mohamad, Saad, 2010).

The firm value is increased and the efficiency of working capital is improved with decrease
in investing operation capital indicated in the study of 192 listed firms from 1999 to 2008
(Wasiuzzaman, 2015). The firm’s financial constraints bring certain effect to the relation.
The firm value is significantly improved by managing of operation capital efficiently to the
constrained firms and vice versa.

The central target in this research is to investigate the association of firm profitability with
managing of operation capital of listed manufacturing companies in Malaysia. Those previous
studies in Malaysia context are used as a reference with similar results to this study (Ashhari
et al., 2009; Mohamad, Saad, 2010) in which the comprehensive measurement of efficiency in

working capital they found.

Independent Variables Dependent Variables

p
Account
Receivables
.
( \
Inventory
Turnover
. J
( \
Account .
Payables Firm
L y Profitability

Cash Conversion
Cycle

[ Firm Size ]

Figure 1. Conceptual Framework.

Data and Variables

There are 26 of listed manufacturing companies from Bursa Stock Exchange (CSE) in
Malaysia in this study. The companies selected in this study are fulfilled in the condition of
period from 2008 to 2018. There are 26 listed companies to be investigated in the sample size
of 260 observations on balanced panel set in total. The dependent variable is return on assets to
replace with the firm profitability. A return on assets is suitable in measurement because the
role it plays relevant to asset base of firm profitability (Padachi, 2006). Profit before
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depreciation tax accounts divided by total assets is the official calculation of return on asset.
The notations, variables in independent and its calculation methods utilized in the analysis are

disclosed in the appendix.

Specification of Regression Models

The correlation of firm profitability associated with managing in working capital in
Malaysian companies is the central objective in this research to be investigated for. These
objectives are able to have capability in accomplishing with utilizing a developed methodology
and there are some empirical framework are using included (Garcia-Teruel, Martinez-Solano,
2007; Zariyawati, Annuar, Taufiq, Rahim, 2009; Nazir, Afza, 2009; Samiloglu, Demirgunes,

2008). The estimation obtained with utilizing the equations of OLS regression is exposed in the

following:

ROAIt =0 + p1 GROWTHit + B2 LEVit + B3 CRit + 4 SIZEit + f5 INVit + eit (1)
ROAit =0 + 1 GROWTHit + 2 LEVit + 3 CRit + 4 SIZEit + 5 ARit + eit (2)
ROAit =0+ 1 GROWTHit + 2 LEVit + 3 CRit + 4 SIZEit + 5 APit + eit 3)
ROAIt =0 + 1 GROWTHit + 2 LEVit + B3 CRit + f4 SIZEit + 5 CCCit + eit 4
ROAIt =0 + 1 GROWTHit + B2 LEVit + 3 CRit + 4 SIZEit + eit (5)

Notes: Where ROA stands for the return on assets, SIZE is size of company as tested by logarithm of sales in
nature, GROWTH means sales growth, CR stands for current ratio, INV represents number of days inventories,
LEV represents leverage, AR means the number of account receivables in days, AP means the number of account
payables in days, and CCC measures the cycle of cash conversion. All the companies (cross section dimensions)
is expressed by the subscript of i started from 1-26 and years is indicated in t (time-series dimension) during the
period of 2009-2018. The research hypothesis is tested by utilizing SPSS software. The significance value (or p-
value) will be calculated automatically by SPSS. Thus an appropriate level is always taken in the level of
profitability of less than 5% or equivalent for most general research involving this study.

3. Results and Discussions

3.1. Descriptive Statistic

Table 1.
Descriptive Statistics
N Minimum Maximum Mean Std. Deviation

ROA 26 -0.73 16.21 3.4618 3.58
AR 26 2.34 395.86 117.3934 99.36
INV 26 22.65 389.54 253.8020 184.97
AP 26 2.43 293.21 112.3049 100.83
CCC 26 -172.10 364.05 196.0244 192.03
SIZE 26 4.12 9.71 7.0393 1.32
GROWTH 26 -0.52 6.52 0.7294 1.04
LEV 26 -7.91 1.03 0.4547 1.27
CR 26 0.16 7.49 1.7337 1.32
VALID N 26
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Table 1: The variables of descriptive statistics used are exposed in the study. Around 4 per cent is the mean value
to return on assets (ROA) with a standard deviation of 3%; 117 days is the number of account receivables
meanwhile 112 days is belonged to the number of account payables. 196 days is the cash conversion cycle’s
average value with taking all the firms at once is disclosed in the table above. Beyond that, the general sales growth
of the firms is near to 73% annually, when 1.73 is the general value of current ratio in the period of study (2009-
2018).

There is a relation of return on assets associated with number of inventory in days and the
cycle of cash conversion, firm growth and current ratio in positive shown as an evidence in the
table 3. At the same time, the number of account receivables in days, leverage and number of
account payables in days are shown in correlation in negative with firm profitability.

According to correlations between the control or independent variables, the values of
associations in maximum between independent variables can be found are only between the
account receivables and account payables at the point of 0.967 and the other maximum value is
between the number of leverage in days and the number of account receivables in days showed
in 0.298 point. The chance of occurring multicollinearity problem is high potential due to
existence of value in correlation coefficient is high in the middle of variables utilized in this
research, and the values of variance inflation factor (VIF) will be analyzed furthermore.

Correlation Matrix

Table 2.
Correlation matrix
ROA AR INV AP cce SIZE GROWTH
ROA 1
AR 0.269 1
INV -0.120 0.089 1
AP 0.211 0.967 0.067 1
CcCC 0.204 0.958 0.078 -0.999 1
SIZE 0.060 -0.081 -0.010 -0.064 0.061 1
GROWTH 0.100 0.037 0.166 0.048 0.057 -0.002 1
LEV -0.344 -0.298 0.233 -0.274 -0.273 0.082 -0.128
CR -0.272 -0.129 0.266 -0.107 0.108 -0.260 0.302

Regression Models 1: Number of Inventory in Days and Return on Assets

Table 3.

Model Summary
Regression Statistics
Multiple R 0.889
R Square 0.596
Adjusted R Square 0.453
Standard Error 2.088
Observations 260

a. Predictors: (Constant), CR, LEV, GROWTH, INV.
b. Variable in Dependent: ROA.

59.6% is the value of the R-square in adjusted from the table 3, which means that variation
of the dependent variable (ROA) is shown at 59.6% obviously according to the variables in
independent, as an explanatory power in regression is dedicated strongly.
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Table 4.
ANOVA
df SS MS F Significance F
Regression 5 298.592 69.528 9.052 0.000
Residual 255 95.095 7.681
Total 260 393.687

a. Predictors: (Constant), GROWTH, LEV, CR, INV.
b. Variable in Dependent: ROA.

9.052 is the significance of F-stat from the table 4 as the level of significance is less
than 5% so it is regarded as significant. Thus, return on assets is found to be impacted by

leverage, firm size, firm growth and inventory turnover in days of those Malaysia companies.

Table 5.
Coefficients
Coefficients Standard Error t Stat P-value

Intercept 2.833 3.489 0.865 0.683
INV 0.004 0.003 0.618 0.537
GROWTH -0.175 0.285 -0.772 0.416
LEV -1.592 0.246 -0.375 0.000
CR -0.495 0.284 -2.274 0.036
SIZE 0.361 0.371 0.532 0.476

a. Variable in Dependent: ROA.
Thus, 59.6% of explanatory power predicts the ROA in the model below:
ROA =2.833-1.592 LEV - 0.175 GROWTH - 0.495 CR + 0.361 SIZE + 0.004 INV +e.

ROA is found to be affected by current ratio and leverage only from the results to assess the
significance on the dependent variable ROA by each independent variable as their p-value are
less than 5%. However, ROA is insignificantly affected by firm size, firm growth and inventory
as the p-value is more than 5%. There is a connection between returns on assets, dependent
variable and inventory and firm size is analyzed in positive from the results in regression.
But leverage, current ratio and firm growth are related with return on asset in negative.
Hence, the firm profitability is becoming more due to higher the inventory same to the
company’s size is greater so as the profitability of a concern is greater will be.

There is correlation of current ratio associated with return on assets analyzed in negative.
Increasing in numbers of inventory in days by one day is attached with an increasing in firm
profitability analyzed in 0.437 from the results of coefficient of number of inventories in days
in the regression by positive (as measured with return on assets) at 0.004%. According to the
theory in corporate finance, the number of holding inventory in day the lesser, the higher the
firm profitability will be. This implies when the number of inventories in day hold is increasing
in the firm will help in increasing the firm profitability.

Those results from conducted studies are close to the results in this study included (Deloof,
2003; Padachi, 2006; Garcia-Teruel, Martinez-Solano, 2007; Raheman, Nasr, 2007) of the
correlation of firm profitability with number of inventory in days in their respective analysis.
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Decreasing in the inventory and number of accounts receivables in day so will the decreasing
in firm profitability is concluded in this study. In the table 5 observed the other essential result
is that the measurement in liquidity classically, such as the return on assets is related in negative
with current ratio, which situation is in negative for Malaysia firms, and the results in this study
is similar to the studies previously of (Shin, Soenen, 1998).

The null hypothesis has to be rejected as there is correlation of firm profitability with

number of inventories in days significant statistically.

Regression Models 2: Number of Account Receivables in Days and Return on Assets

Table 6.
Model Summary

Regression Statistics

Multiple R 0.892
R Square 0.695
Adjusted R Square 0.691
Standard Error 2.659
Observations 260

a. Predictors: (Constant), CR, LEV, AR, Growth,

b. Variable in Dependent: ROA

69.1% is the number and value of R-square in adjusted in the model, which variation of the
dependent variable (ROA) is shown in 69.1% obviously due to the independent variables,

and treated as a strong explanatory power in regression.

Table 7.
ANOVA
df SS MS F Significance F
Regression 5 0.423 0.085 11.453 0.000
Residual 255 1.876 0.007
Total 260 2.299

a. Predictors: (Constant), LEV, AR, CR, GROWTH

b. Variable in Dependent: ROA

11.453 is found to be the value of F-stat from the table 7 and because the significant level
is less than 5% so it is significant. Hence the return on assets of Malaysia industries is analyzed

and impacted by firm size, current ratio, firm growth, leverage and account receivables.

Table 8.
Coefficients
Coefficients Standard Error t Stat P-value

Intercept 2.284 3.943 0.579 0.563
AR 0.004 0.008 1.253 0.295
GROWTH -0.218 0.279 -0.530 0.306
LEV -0.123 0.491 -2.902 0.004
CR -0.622 0.287 -2.326 0.021
SIZE 0.408 0.463 0.757 0.218

a. Variable in Dependent: ROA

About 69.1% of explanatory power predicts the ROA in the model below:

ROA =2.284-0.218 GROWTH - 0.123 LEV - 0.622 CR+ 0.408 SIZE + 0.004AR + e
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ROA is only affected by independent variables of current ratio and leverage as their p-value
are less than 5% from the results to evaluate the consequence of dependent ROA by every
variable in independent. However, ROA does not affect by account receivables in days,
firm size and firm growth significantly as the p-value is more than 5%. The relationship of
account receivables in days associated with firm profitability is investigated in positive.

Depicted from the theory of corporate finance, the company’s profitability is increasing due
to the reducing of numbers of days of account receivables. Beyond that, increasing in return on
assets will bring influence to increase the number of account receivables in days shown by
0.4% from the results of coefficient value of number of account receivables in days in
Malaysian companies. The theory of managing efficiently working capital is denied with this.

There are some difference of the results significantly in previously literature comparing to
this study by (Deloof, 2003; Lazaridis, Tryfonidis, 2006; Raheman, Nasr, 2007; Garcia-Teruel,
Martinez-Solano, 2007). Their studies imply that an increase in the number of accounts
receivables in day by 1 day is associated with a reducing in gross operating income which is
opposite to the outcome of our study. Improving the granted credit period to the customers to
increase the firm profitability indicated in Malaysia companies. The company’s profitability
will be affected ill when increasing of company’s leverage as a result from relationship between
ROA and leverage show in negative significantly, the firm growth and firm size is related in
negative is treated as denying the theoretical framework of ROA. Further, the correlation of
firm profitability associated with current ratio is exposed in negative from the table 8. The firm
profitability is gained from lower the firm’s current ratio. Same to the theory of describing firm
profitability increasing with current assets in lesser money blocked.

The null hypothesis has to be rejected as there is correlation of firm profitability with
number of account receivables in days significant statistically.

Regression Models 3: Number of Days Accounts Payables and Return on Assets

Table 9.

Model Summary
Regression Statistics
Multiple R 0.849
R Square 0.740
Adjusted R Square 0.579
Standard Error 2.616
Observations 260

a. Predictors: (Constant), GROWTH, SIZE, AP, LEV, CR, LEV
b. Variable in Dependent: ROA

74.0 % is the value of R-square in adjusted in the model, which means that 74.0 % variation
of the variable in dependent (ROA) is obviously shown due to the independent variables, and

it is a strong explanatory power in regression.
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Table 10.
ANOVA
df SS MS F Significance
Regression 5 0.385 0.077 10.214 0.000
Residual 255 1.914 0.008
Total 260 2.299

a. Predictors: (Constant), LEV,CR, SIZE, GROWTH, AP

b. Variable in Dependent: ROA

10.214 is the significance of F-stat in the table 10 above and the level of significance is less
than 5% so it seems as significant. Hence it was found that current ratio, leverage, account
payables in days, firm growth and firm size have affected on return on assets (ROA) of those
Malaysia companies.

Table 11.
Coefficients
Coefficients Standard Error t Stat P-value

Intercept 2.167 3.992 0.543 0.588
AP -0.002 0.002 0.231 0.792
GROWTH -0.189 0.395 -0.436 0.302
LEV -1.796 0.337 -3.176 0.002
CR -0.518 0.231 -2.316 0.021
SIZE 0.398 0.418 0.587 0.269

a. Variable in Dependent: ROA
About 74.0% explanatory power predicts the ROA in the model below:
ROA =2.167 - 0.189 GROWTH - 0.518 CR - 1.796 LEV + 0.398 SIZE - 0.002 AP + e

It has been found that ROA is affected by current ratio and leverage as their p-value are less
than 5% from the results. However, ROA is affected insignificant by account payables in days,
size and growth as the p-value is more than 5%. Number of account payables in day is replaced
from number of account receivables in day and revealed the results of regression equation (3)
in table 11.

The firm profitability will be impacted as the less profitable firms do not pay their suppliers
early as more profitable ones do. There is a correlation of firm profitability with number of
account payables in days showed negatively in the results from regression as measured by return
on assets. Malaysia companies use up 112 days in the short-term to make sure their suppliers
get payment on average is confirmed in the descriptive statistics presented in the table 1.

The business operations still on counting as delaying payment to suppliers even the
profitability of the companies is reducing with less profit (Padachi, 2006). There are more
capital to be utilized for other functions to make remarkable profits for business to survive as
long as the payment period is longer and it makes economic sense from the result.

The null hypothesis has to be accepted as there is statistically insignificant the relationship

of firm profitability associated with number of account payables in days.
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Regression Models 4: Cash Conversion Cycle and Return on Assets

Table 12.

Model Summary
Regression Statistics
Multiple R 0.699
R Square 0.656
Adjusted R Square 0.598
Standard Error 2.087
Observations 260

a. Predictors: (Constant), LEV, CCC, GROWTH, SIZE, CR
b. Variable in Dependent: ROA

59.8 % is the value of R-square in adjusted in the model, which means that 59.8 % variation
of the variable in dependent (ROA) is shown obviously due to the variables in independence

and regarded as weak explanatory power in regression.

Table 13.
ANOVA
df SS MS F Significance
Regression 5 0.381 0.076 10.085 0.000
Residual 255 1.918 0.008
Total 260 2.299

a. Predictors: (Constant), GROWTH, LEV, CR, SIZE, CCC
b. Variable in Dependent: ROA

The value of F-stat is found in 10.085 from the table 13 and the level of significance is less
than 5% is deemed as significant. Hence the return on assets (ROA) is found that impacted by
current ratio, firm size, cycle of cash conversion in days, firm growth with leverage of those
Malaysia companies.

Table 14.
Coefficients
Coefficients Standard Error t Stat P-value

Intercept 3.022 2.999 0.941 0.589
CCC 0.002 0.004 0.616 0.530
GROWTH -0.131 0.231 -0.379 0.300
LEV -1.804 0.251 -3.208 0.002
CR -0.730 0.204 -2.309 0.022
SIZE 0.397 0.477 0.680 0.533

a. Dependent Variable: ROA
Thus, about 59.8% is the power of explanatory in prediction of the ROA by the following model:
ROA =3.022 - 1.804 LEV - 0.730 CR - 0.131 GROWTH + 0.397 SIZE + 0.002 CCC + e

The finding of ROA is affected by independent variables of current ratio and leverage as
their p-value are less than 5%. However, ROA is affected insignificantly by size, growth and
cash conversion cycle as the p-value is more than 5%. The correlation of firm profitability
associated with the cycle of cash conversion is utilized to analyze equations (1), (2) and (3)
with all the three variables for the combined effect. It was found positive (0.002) in the
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coefficient value of cycle of cash conversion. This implies that the firm will have lesser profits
to be generated in decreasing of the cash conversion cycle. The firm profitability will be
generated more with lower cycle of cash conversion is stated in theory and it is contrast to this
study.

The firm profitability is added with decreasing of cycle of cash conversion in theoretical
researches whereas the profitability of the company is affected negatively for longer cash
conversion cycle. At the level in significance with shown p-value (0.530) and it is treated as
insignificant from the results. These studies prove the negative relationship as they are,
(Lazaridis, Tryfonidis, 2006; Raheman, Nasr, 2007; Samiloglu, Demirgunes, 2008),
the conclusion that they have made is either increasing or decreasing in the period of cash
conversion, the firm profitability will still be affected significantly. The conclusion of positive
correlation of firm profitability associated with cycle of cash conversion is conducted by
(Padachi, 2006) with 0.165 coefficient value in correlation.

The null hypothesis has to be accepted as there is statistically insignificant relationship of
firm profitability with cycle of cash conversion.

Regression Models 5: Firm Profitability and Firm Size

Table 15.

Model Summary
Regression Statistics
Multiple R 0.721
R Square 0.703
Adjusted R Square 0.635
Standard Error 1.982
Observations 260

a. Predictors: (Constant), SIZE, CR, GROWTH, LEV
b. Variable in Dependent: ROA

In the model, the significance of R-square in adjusted is 70.3 %, which 70.3 %
diversification of the variable in dependent (ROA) is shown obviously due to the variables in

independent and the power from regression.

Table 16.
ANOVA
df SS MS F Significance F
Regression 4 0.345 0.086 11.247 0.000
Residual 255 1.954 0.008
Total 259 2.299

a. Predictors: (Constant), CR, LEV, GROWTH, SIZE
b. Variable in Dependent: ROA

A significance of F-stat is found to be 11.247 in table 16 and as the level of significance is
less than 5% so it is significant. Thus, it was found that return on assets (ROA) is impacted by

size, growth, current ratio and leverage of the firm in those Malaysian companies.
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Table 17.
Coefficients
Coefficients Standard Error t Stat P-value

Intercept 0.011 0.040 0.281 0.779
SIZE 0.004 0.002 2.082 0.038
LEV -0.095 0.024 -3.879 0.000
CR -0.010 0.004 -2.223 0.027
GROWTH 0.009 0.009 1.024 0.307

a. Variable in Dependent: ROA
According to table 17, showing the results of regression model mathematically as following:
ROA =0.011-0.095 LEV —-0.010 CR + 0.009 GROWTH + 0.004 SIZE + e

ROA is affected by independent variables of size, leverage and current ratio are found to
investigate the significance on the variable of dependent ROA from each independent variable
in the analysis as less than 5% are shown at their p-value. However, the p-value of growth is
more than 5% and it is regarded as insignificant affects in ROA.

The correlation of firm profitability associated with firm size is used to analyze the
combined impact of all the three variables used in equations 1, 2, 3 with 4. The coefficient value
of size was found in positive (0.004). This implies that a company will have lesser profits in the
decreasing firm size. At the significance level with shown p-value (0.038) implies there is
significant on the results. There is an association of firm profitability with firm size analyzed
in positive and is written by (ALghusin, 2015) with the value of correlation coefficient in 0.021
same as this study.

The null hypothesis has to be rejected as there is correlation of firm profitability associated

with firm size statistic significantly.

Summary

Research Objective 1

There is a relationship between returns on assets, dependent variable and inventory and firm
size is analyzed is positive from the results in regression. Hence, the firm profitability is
increased due to higher the inventory, likewise the firm size. According to the theory in
corporate finance, when the number of inventories in day-hold is increasing, profitability is
enhanced.

Those results from previous studies are similar with the results of this study including
Deloof (2003); Padachi, (2006); Garcia-Teruel, Martinez-Solano, (2007); Raheman, Nasr,
(2007) which stressed the correlation of firm’s profitability with number of inventories in days

in their respective analysis.



26 B.V. Arulanandam, B. Glinkowska-Krauze, P.Y. Tan

Research Objective 2

There is a positive correlation between firm profitability associated with the number of
account receivables. The number of inventories in-day and number of account payables in-day
was found to be positive. The cash conversion period was used to measure the number of
account payables in-day, inventory in-days and account receivables in-day with regard to
integrated analysis. There are different results conveyed in this study compared with many past
studies produced in various countries as per Mathuva, (2009) and Sen, Oruc, (2009).

Research Objective 3

The result of correlation of firm profitability associated with number of account payables
in-days and numbers of inventory in-days are divided in this study which concurs with previous
studies, which are; Jose, Lancaster, and Stevens, (1996); Deloof, (2003); Lazaridis, Tryfonidis,
(2006); Raheman, Nasr, (2007) and Samiloglo, Dermirgunes, (2008).

Research Objective 4

The positive correlation as measured by cycle of cash conversion and the measurement of
integrated operation capital is shown of firm’s profitability associated with managing the
working capital. A firm’s profitability will be affected negatively by reducing the cycle of cash
conversion which has been discovered in this study. This study also revealed that reducing the
time of cash conversion cycle would benefit the firm, which concurs with studies by Garcia-
Teruel, Martinez-Solano, (2007) in Spain; Raheman, Nasr, (2007) in Pakistan, Kaddumi,
Ramadan, (2012) in Jordan.

However, the analysis of correlation of firm profitability and cycle of cash conversion has
departed significantly compared to previous studies of Shin, Soenen, (1998); Deloof, (2003);
Padachi (2006); Samiloglo, Dermirgunes, (2008); Nazir, Afza, (2009); Singh, Kumar,
Colombage, (2017) and Nwude, Agbo, Ibe-Lamberts, (2018).

Research Objective 5

A company will have lesser profits with the decrease in firm size, as per the significance
test of a p-value of 0.038. The outcome of this study is compatible to the study of (ALghusin,
2015).

Limitations and Future Research

This study has its own limitations. The sample size is too small for any generalization.
A mixed method approach could contribute is a holistic finding. This paves the way for future
research in this area. Working capital management is crucial to be often than not looked into to

ascertain, the fluctuating needs of firms today.
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1. Introduction

Effective management of the organization is a key factor in achieving high economic results
and forming the competitiveness of the organizational system. This type of management is only
possible with a manager who strives for the development of the enterprise. The role of
a manager in an organization is specific and critical. An effective leader influences the
organization, which generally consists of a social and technological component, in such a way
that the implementation of the mission of the managed system is fully fulfilled.

Today, technology in management is necessary to perform many management functions.
This necessity is connected with the development of the modern world, which can only do by

using various technologies, including artificial intelligence.

2. Results

The use of technology by people is an integral part of everyday activities in any sphere of
social life. The large amount of information surrounding each of us requires rapid processing
and systematization for high productivity in regular and professional life. The technological
orientation of organizations is necessary for the formation of high economic results and
competitiveness of the organizational system.

There is a science of information technologies for collecting, storing, processing,
and transmitting information, and information is the lifeblood of complex industrial societies,
and its importance is increasing (Forester, 1985). Information is a necessary tool that ensures
the development of society in various ways, it is a source of the latest knowledge for people
and creates conditions for the formation of education in the community. It is information-savvy
people who can become the basis of successful organizations for developing the economy in
any country.

The effective managerial activity of managers in organizations is a key process that ensures
the effectiveness of the business entity (Kuzior et al., 2021). One of the manager's main tasks
is to manage the organization's technological development. On the other hand, some scientists
equate the management process with technology (Bloom et al., 2017), a rational, innovative,
and effective strategy.

Artificial intelligence and cognitive technologies have already entered the lexicon of the
world of science, business, and technology (Kuzior et al., 2022). Thanks to artificial
intelligence, various opportunities facilitate employees' work in many areas of activity.

A specific task of artificial intelligence is to make certain decisions in managerial activities
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(Kuzior et al., 2019, 2020) since the level of success of the organization depends on the
effectiveness of the work of managers.

There are a large number of directions and forms of management. In the proposed work,
we will consider six management forms where artificial intelligence as technology plays
a significant and productive role - information management, innovation management, project
management, knowledge management, quality management, and HR management.

Table 1 shows the characteristics of each proposed management form for a more accurate
understanding of the need to use artificial intelligence and cognitive technologies in these

management areas.

Table 1.
Characteristics of information management, innovation management, project management,
knowledge management, quality management, and HR management

Ne Management Characteristic

1. | Information The skillful exercise of control over the acquisition, organization, storage,
management (Reitz, security, retrieval, and dissemination of the information resources essential to
2004) the successful operation of a business, agency, organization, or institution,

including documentation, records management, and technical infrastructure.

2. | Innovation management | Management innovation involves the introduction of novelty in an established
(Birkinshaw et al., organization, and as such it represents a particular form of organizational
2005) change.

3. | Project management The function of project management includes defining the requirement of
(Munns et al., 1996) work, establishing the extent of work, allocating the resources required,

planning the execution of the work, monitoring the progress of the work and
adjusting deviations from the plan.

4. | Knowledge Knowledge management is the process of continually managing knowledge
management (Quintas of all kinds to meet existing and emerging needs, to identify and exploit
et al., 1997) existing and acquired knowledge assets and to develop new opportunities.

5. | Quality management A philosophy or an approach to management that can be characterized by its
(Dean et al., 1994) principles, practices, and techniques. Its three principles are customer focus,

continuous improvement, and teamwork.

6. | HR management HRM is the adoption of certain functions and activities for utilizing
(Opatha, 2021) employees efficiently and effectively in an organization to achieve its goals

which include satisfying the key stakeholders to the possible extent and
contributing positively to the natural environment. It involves formulation,
implementation, and on-going maintenance of strategies, policies,
procedures, rules, practices and systems of managing employees strategically,
participatorily, and sustainably.

Source: constructed by authors.

As seen from Table 1, management in the described areas of activity, such as information,
innovation, knowledge, quality, and human resources, ensures organizations' development and
high economic performance.

Let's consider the effectiveness of using artificial intelligence in the proposed forms of
management of organizations to solve certain tactical and strategic tasks facing the manager.

1. A large amount of information surrounding modern people requires the ability to use

and process it. The sources from which data comes are diverse, and there is a need for

their systematization and some filtering for reasonable consumption.
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Artificial intelligence in information management ensures the performance of decision-

making exploration and intelligent information support by mediating data with knowledge and
base resources (Wiederhold, 1992).

Information management in organizations has the following features:

information should be considered a resource that needs proper management, like money,
human resources, and materials,

at the most superficial level, information management involves the planning and
coordination (if not direct control or use) of the following: information skills,
information technology, information sources, and services,

information management requires careful "observation" of new developments that can
contribute to better management of information resources,

information management requires understanding the patterns of information flow within
the organization and then requires systematic means of displaying and monitoring such
flows (Rao, 1999) it can be stated that the use of artificial intelligence in this form of
management ensures the effectiveness of the implementation of such management tasks.
The second example is artificial intelligence's effective use in innovative management.
Potential areas of application of Al in the innovation process:

development of ideas by overcoming the limitations of information processing.
An Al system can identify and evaluate more information, which can then be used to
develop insights,

generating ideas by overcoming the limitations of information processing. An artificial
intelligence system can recognize more problems, opportunities, and threats that can be
used to create new ideas,

development of ideas by overcoming the local search routine. An Al system can identify
and evaluate more creative/exploratory ideas,

generating ideas by overcoming local search routines. An artificial intelligence system
can recognize and create more creative/research problems, opportunities, and threats to

generate new ideas (Haefner et al., 2021).

Since ideas are a key component of the innovative field of activity, simplifying and

improving management tasks related to their generation and processing with the help of

artificial intelligence indicate the need to use technologies in this management direction.

However, the ethical context of innovation management should always be kept in mind (Kuzior
et al., 2019) and how they serve the Sustainable Development Goals (Kuzior et al., 2022).

3.

The third example is using artificial intelligence in project management. Al is useful for
decision-making, speech and language recognition, learning new project ideas,
planning, and problem-solving (Dacre et al., 2022). Project activity and its management
require a detailed information study of the scope of implementation, the target audience,
the project's expected results, effective organization, planning, and control over the
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performance of the project program. The use of artificial intelligence tools ensures the
effectiveness of these management tasks.

4. In looking at ways for sharing knowledge, transforming individual knowledge into
collective, organizational knowledge, and reincarnating organizations into “knowledge
organizations”, the field of artificial intelligence (AI) can help push these basic tenets
of knowledge management (Liebowitz, 2001).

Knowledge management in the organization is necessary for achieving high results in the
organization's activities and requires the manager's attention to form effective communication
with the staff and team members among themselves. Such a tendency is connected with people
being the bearers of knowledge.

The use of artificial intelligence in knowledge management occupies a special place because
key element of knowledge management is knowledge sharing within a given environment or
community (Kaniki et al., 2013). That is, the manager must consider that human resource -
knowledge and its use can be used more effectively with the help of specific technological
processing.

5. A high level of development of quality management in the organization is the manager's

task, which ensures the enterprise's competitiveness and financial stability (Wolniak,
2019). The manager's focus on developing quality management indicates his high level
of professionalism and the effectiveness of management activities.

Artificial intelligence in quality management concerns the following components of the
organization (Carvalho et al., 2021):

e management commitment, i.e., the use of artificial intelligence ensures improvement of

the manager's performance of obligations,

e employee involvement, increasing the level of this indicator in the organization depends
on the use of technologies to optimize the working conditions of employees,

e information and analysis, information processing, and its analysis are necessary
components of improving the quality of services or goods produced in organizations.
Artificial intelligence always aims to increase the efficiency of working with these
components.

6. The sixth proposed example is using artificial intelligence in personnel management.
The role of artificial intelligence in human resources management: personnel selection,
verification and interview process, reduction of administrative burden, selection,
reduction of discrimination, improvement of efficiency, and enrichment of training
at the workplace (Yawalkar, 2019).

It is this understanding of the need to use artificial intelligence that identifies the presence

of a team in organizations that is constantly developing and is aimed at fulfilling the tasks set

by the manager for the realization of the organization's mission.
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Key Components of Al: Machine learning, Deep learning, Neural network, Cognitive
computing, Natural language processing, Computer vision (Kanade, 2022). Let's consider how
these key components relate to the six forms of management proposed for analysis in work.
Table 2 shows the results of this study.

Table 2.
The relationship between key components of artificial intelligence and forms of management
Forms of management Key Components of Al
Machine | Deep Neural Cognitive | Natural Computer
learning | learning network | computing | language vision
processing
Information management + + + + + +
Innovation management + + + + + +
Project management + + + + + +
Knowledge management + + + + + +
Quality management + + + + + +
HR management + + + + + +

Source: constructed by authors.

As can be seen from Table 2, the key components of artificial intelligence can be applied in
Information Management, Innovation Management, Project Management, Knowledge
Management, Quality Management, HR Management to increase efficiency in management
processes.

So, despite different opinions (Baker-Brunnbauer, 2020; Bawack et al., 2021; Zhang et al.,
2021; Kuzior et al., 2022) regarding the use of artificial intelligence, the effectiveness of
technology in management activities has a positive effect on the results of organizations.
Improving processes through the use of artificial intelligence in the management of information,
innovation, projects, knowledge, quality, and personnel positively affects the development of

organizations and their financial results.

3. Conclusions

Modern technological development of people's various life processes ensures positive
societal transformations. As the main function in organizational systems, management requires
the manager to provide technology to enterprises. Having considered six forms of management
that ensure the development of organizations - information management, innovation
management, project management, knowledge management, quality management,
and HR management, we can conclude that their common and main feature is the availability
of a large amount of information. This information is an important resource for development in
the organizational system and requires processing, systematization, and specific filtering to

achieve certain positive results in management activities.
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Artificial intelligence, as a technology, performs these tasks and improves the organization's

work. Six key components of artificial intelligence able to positively influence the effective

implementation of the forms of management proposed in work.
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Purpose: The main objective of the research presented in this article was to diagnose talent
management in the Wroctaw Taekwon-do Sports Club In order to achieve this goal, the first
part of the article explains the meaning of the term ,talent management" in the scientific
literature on management, and then, on the basis of the research carried out, an attempt was
made to answer the question: which factors are the key determinants of the talent management
process.

Design/methodology/approach: For the research presented in this paper, a literature analysis
in the area of talent management. The studies in literature also included secondary sources,
which were communications from research of similar scope.

The combination of different research methods allowed to obtain a broader context of the
studied phenomenon and ensured a higher quality of the conducted research. The diversity of
methods was aimed at achieving a consistency of the empirical basis for the inference.
A diagnostic survey was adopted as the leading method. The remaining methods applied in the
paper were auxiliary (complementary).

Findings: , Talent management" and having talented employees in a global economy is
a strategically important resource affecting the market value of the organisation itself and
providing a competitive advantage. Building a significant intellectual capital of the organisation
requires the use of appropriate methods and tools to support the management, systematic
measurement, constant comparison with competitors, elimination of barriers and use of
opportunities for development (and such becomes the current crisis).

Research limitations/implications: In the future, research will be continued on a larger
research sample.

Practical implications: The article presents the results of research carried out in one of
Wroctaw's sports clubs. The research results are very interesting and encourage more research.
They are a valuable source of information for managers and coaches responsible for schools
and the development of sports players. In turn, for those responsible for recruiting athletes, the
results may be useful in terms of designing individual career paths of players.
Originality/value Based on empirical research, the article proposes an original set of systemic
solutions for talent management to improve organisational performance.

Keywords: talent management, talent.

Category of the paper: Research paper.
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1. Introduction

We live in an era where companies are constantly outdoing themselves with new ideas to
help them gain a competitive advantage. The growing importance of the human resources
management process shows the direction in which these changes are taking place. Talent
management, On the other hand, talent management is considered to be one of the main
challenges of strategic human resources management. It turns out that it is the implementation
and effective use of the talent management process in its strategy that helps to achieve high
results and create a leading position of the organisation on the labour market. Therefore,
in order to increase the competitiveness of companies on the market, they rely not only on their
offerings, but also on proper search and then skillful use and retention of people who, thanks to
their knowledge, above-average skills or natural leadership abilities, will contribute to the
development of the whole company.

The concept of talent management emerged some thirty years ago, based on a concept
initiated in the USA back in the 1980s. Already then, human resources started to be treated as
assets and intellectual capital of a company. It was noticed that investing in the development of
employees, the formation of a specific structure of employment and a constellation of personnel
characteristics allows to create a competitive advantage in relation to other business entities.
Despite the growing interest in this subject, a large part of companies is not aware of the
existence or omits talent management when creating development strategies, not believing in
the benefits resulting from their application. Thoughtful implementation of talent management
processes may bring measurable effects not only in terms of income but also in terms of building
a positive company image, increasing employee involvement and satisfaction which will

directly contribute to obtaining a competitive advantage.

2. The essence of talent management

Talent management is considered to be one of the most important global trends which
influence the human resources development policy (Knap-Stefaniuk, Karna, 2017). This trend
is also visible in Poland, which results in emphasising the need to create special development
programmes for employees with the highest potential (Tabor, 2013). Talent management, next
to performance management and supporting the work-life balance, is also recognised as one of
the three main challenges of strategic human resources management (HRM) (Brzezinski, 2015).

Talent is a complex set of expectations from both managers and their talented subordinates.
Many of these expectations are undefined and most of the difficulties in managing talented

people arise from that problem. There are three main streams in talent management:
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» talent management equated with human resource management,

» talent management focusing on the flow of employees and their adequate deployment

in the unit,

» talent management consisting in employing the most talented individuals and treating

them as a superior asset (resource) for the organisation (Tabor, 2013).

In order to properly understand the concept of talent management, it is necessary to define
it first. There are several definitions of talent.

In psychological terms, talent is defined as a person who has a better appearance and
understanding of his or her unique interests and aptitudes than others, perceives the relationship
of these attributes to educational and professional opportunities, thinks reflectively and knows
how nurturing these individual characteristics can affect their future development (Achter,
Lubinski, 2005).

In their publications, A. Mi$ and A. Pocztowski define a talent as a person who ,,brings
something to the organisation which is a kind of excess in this organisation, often not visible in
its plans and strategy, due to the fact that the organisation is not aware of it until a certain
moment. The features of the competence profile of a talented person are consistent with the
needs of the organisation at an accepted level, but there is something that makes them special,
which cannot be measured (Mis$, Pocztowski, 2008).

On the other hand, J. Kope¢ defines the concept of talent as ,,innate abilities transforming,
as a result of actions taken, into appropriate skills and passion thanks to which a given
individual can make products or provide services that are socially useful and subject to high
quality assessment, beautiful or pleasing to the senses of the receiver at a level higher than
average and difficult to meet by the majority of other producers or reproducers of a given
product or service (Kopec¢, 2012).

Slightly different aspects in her definition of talent are pointed out by J.A. Tabor who notes
in her publications that talent "is a person who combines innate skills, intelligence and a desire
for self-fulfilment with the ability and willingness to continue learning and development.
They may have experience, which we will judge by their high results already achieved at work,
or they may be just starting their career, demonstrating competences which particularly
distinguish them among candidates. Talent consists of qualifications, potential and capabilities
as well as hard work to develop one's personality and professional competencies (Tabor, 2013).

It follows from the above definitions that that talents display above-average skills and a set
of personal qualities such as individual effectiveness, leadership skills, entrepreneurship,
passion in action and commitment to their work tasks, which allow them to achieve excellent
results at work - Figure 1 (Mi$, 2020). However, it is important to remember that talent should
be interpreted not only as a person outstanding in above-average skills, but as an employee who
through his or her involvement and own development contributes to the success of the
organisation. Talent understood in this way becomes the subject of talent management, often

expressed in the literature as TM.
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Figure 1. Set of personal characteristics defining talent.

Source: Own elaboration based on: Mis, 2020.

Considering the diversity of characteristics and individual abilities allowing for high
performance at work the problem of defining the concept of talent management appears.
Another issue is the lack of unanimity among management science experts. This is why, despite
many attempts, it has not been possible to formulate a single definition of talent management.

M. Armstrong defines talent management as "the process of identifying, developing,
recruiting, retaining and deploying talented individuals (Armstrong, 2011).

R.S. Wellins, A.B. Smith and L. McGee prefer to define talent management as
"the recruitment, development, promotion and retention of talent, planned and executed in
accordance with the current and future goals of the organisation (Wellins, Smith, 2006).

E.E. Lawler points out ,,attracting real talents and helping them understand what is expected
of their work for the company. (...) It is also about providing employees with developmental
experiences that create organisational strength and core competencies to retain real talent”
(Lawler, 2008).

On the other hand, T. Davis states in his publications that "talent management is about
recruiting and properly training and developing employees as well as retaining excellent
performing employees on a continuous and consistently. A talent management strategy is
a deliberate, structured approach by a company to the recruitment, retention, and training and
development of talent in its organisation. and development of talented individuals in the
organisation (Davis, Cutt, Flynn, Mowl, Orme, 2010).

J. Kopec¢ defines talent management as a process of strategic importance for the company
consisting in identifying employees with above-average abilities and achieving the best results
at work or their identification, attracting them to the unit and creating an appropriate
organisational culture conducive to the development of this group, so that they bring maximum
value to the company's stakeholders and ensuring that these staff do not leave their current place

of employment (Kope¢, 2012).
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Strategic talent management is also understood as activities and processes involving the
systematic identification of key positions affecting organisational competitiveness,
the development of a pool of high-potential and highly effective talent to fill these roles, and
the development of a differentiated human resource architecture to support the filling of these
positions with competent people, ensuring their commitment to the organisation.
These processes and actions lead to a measurable difference in organisational effectiveness now
and in the future (Mis, 2020).

The effectiveness of talent management in an organisation depends on many factors.
The management literature identifies, among other things, elements such as:

» attracting outstanding individuals to the organisation,

» keeping talents in the organisation,

» effective talent management,

» talent identification (Mikuta, 2001).

The variety of interpretations of the concept makes it difficult to establish a single definition
as the most appropriate one. Therefore, it seems more reasonable to distinguish several main
perspectives from which talent management can be considered. J. Blass describes it as:

» process perspective - the process perspective believes that the future success of the
company depends on having the right talents, so talent management and nurturing
should be a part of the daily processes of organisational life. Talent management and
nurturing are an integral part of the organisation's processes;

» cultural perspective - the cultural perspective considers talent management as a kind of
mindset, a belief that talent is essential to the success of a company. It is a belief that
talent is a key factor in achieving business success, each individual talent is important
to the organisation and talent development becomes part of the work routine;

» competitive perspective - from a competitive perspective, talent management is about
identifying talent and offering them what they need to prevent them from being acquired
by competitors;

» development perspective - according to the development perspective, talent
management is about fast-tracking high-potential employees; talent management is
about creating development paths for the most outstanding;

» HR planning perspective - following the HR planning perspective ZT is about
connecting the right people with the right jobs at the right time and performing the right
tasks;

» change management perspective - in the change management perspective talent
management is used as a driving force for change in the organisation. ZT is treated as
a part of a broader strategy, initiating changes in the company (Mréz, 2015).

It is assumed that similar or sometimes the same processes are used in talent management

as in human resources management (Gottwald-Bialdyga, 2018). In both processes people are
the subject used to achieve the organisation's competitive advantage in the market. The key
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aspect in talent management is the awareness of employees' self-realization with simultaneous
continuous development. This will make their work much more efficient, satisfying potential
employers. Talented employees use their abilities and natural aptitudes

Important concepts in relation to talent management are recruitment and selection, which
enable the talent acquisition and identification process to operate efficiently. Recruitment of
employees is aimed at selecting individuals who meet the requirements set for them by the
company. After selection the organisation gives them the opportunity to further their education
through training adapted to the needs of the company. Outstanding individuals who contribute
to the organisation's profits and goals are recognised, if only through remuneration appropriate
to their work. An employee appreciated by his employer has no intention of leaving for
a competing company. Currently, many companies invest in human resources focusing on their
quality rather than quantity. An important aspect is the choice and selection of individuals who
thanks to their high competence will help achieve the company's strategic objectives.

The leader plays an important role in talent management. The role of a leader begins with
getting to know the potential of the players and discovering their talents (Balcerzyk, 2021).

Summarising the above, the main premise of the talent management concept is to find ways

in which the competencies and potential of employees can be revealed and then exploited.

3. Methods and characteristics of the research sample

The questionnaire concerning talent management in the Wroctaw Sport Tackwon-do Club,
conducted from the beginning of February to the middle of March 2022, was addressed to
people actively training in the Wroctaw Taekwon-do Sports Club (WTSC) who are not their
competitors as well as to licensed competitors of the Club. It was divided into two sections -
the first one applied to both tested groups while the second part referred only to licensed
competitors of the described club. The research group consisted of 30 people (16 women and
14 men). The most numerous age group were 19-25 year olds (37%) and 15-18 year olds (33%).
A less numerous group were people aged between 25 and 31 (20%). The least numerous group
were people aged over 32 (only 10%).

The age of the competitors is closely related to the age category in which they compete.
The Junior category is made up of players aged between 13 and 15. In this group of people,
13% of all respondents took part in the research. Juniors are 16 to 18 year olds and account for
23% of respondents to the survey. Seniors constitute the largest group of respondents - 57%.
Competitors between 19 and 35 years of age take part in it. The last age category, and at the
same time the least numerous group of respondents (7%) are Veterans aged over 35 years.
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Among the respondents people with high (at least 10 years) training experience dominate
and they constitute 53% of all the respondents. This draws attention to the fact that many people
with long-term experience train at the club which can be used in shaping young players.
The second largest group (37%) is represented by people with 5-10 years of training experience.
Less numerous, 7% and 3%, are respectively the groups of respondents with 2 to 5 and less than
2 years of training experience.

The aim of the conducted research was to diagnose talent management in the Wroctaw
Taekwon-do Sports Club.

4. Managing the talented competitors

According to research, 80% of those training at the WTSC are its licensed players, while
the remaining 20% only train there. This draws attention to several aspects. The first is
an extremely innovative approach to players from rival clubs, which is cooperation. The club
does not close itself off to competitors; on the contrary, it makes its resources available to them.
In return, it receives certain benefits, including talented players from other clubs raising the
level of training - sharing their knowledge and skills. It also gives an opportunity to learn about
the strengths and weaknesses of rivals, as well as the training methods of other clubs, so that
appropriate tactics can be developed.

Another important issue in the context of talent management is the fact that there is
an opportunity to get talented, already formed players, who may decide to leave their previous
club. At this point it will be important to present the opportunities that the club offers its players.
The most important factors that can determine this are availability, financial considerations,
development prospects and the atmosphere at the club.

Research shows that as many as 47% of those surveyed admit to having participated in
at least one training camp of the Polish National Tackwon-do Team. This means that these are
(or were) well-formed athletes who maintain a very high level of performance, have extensive
experience competing in national and international championships, and are constantly
developing. They achieve high results and are often versatile - winning medals in various
categories, both individual and team. The fact of being in the national team requires them to
devote a great deal of time to preparing for sports events. Almost half (47%) of the respondents
are very experienced competitors and are ready to pass on their skills and knowledge. As many
as 90% of the respondents indicated that they were medallists at international tournaments and

86% said that they had won a medal at national tournaments.
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Considering the above factors, this group of people should be defined as talents. It should
be remembered that some of them are not players of Wroctaw Taekwon-do Sports Club,
but they train there every day. Thanks to that the level of training is raised and licensed players
have the opportunity to draw knowledge, skills and experience from them.

The study attempted to identify factors motivating athletes to train and develop. The factors
were divided into two types. The first one was self-motivation which includes factors coming
from inside a person, i.e. opportunities for physical and psychological self-development
(participation in trainings, courses or competitions), own satisfaction, a desire to improve motor
abilities and maintain an athletic body. This type of motivation is the most important for talent
development, because the definition of talent presupposes a high level of self-motivation.
However, it is also important to provide other factors, which are referred to as extrinsic
motivation. This group includes other influences such as pressure from coaches, parents or
peers, financial benefits such as the desire for scholarships and prizes, the desire to win medals
and the opportunity to meet friends at training or competitions.

Research has shown that 90% of people training at the Club train primarily for their own
satisfaction and have a high level of self-motivation. They value activities that enable self-
development in the form of participation in competitions and improvement of motor skills such
as agility, speed or strength. Most respondents are also positively motivated by the possibility
to stay in athletic shape. A small percentage of people train because of external pressures,
financial gain or winning medals. However, many people treat participation in training or
competitions as a great opportunity to meet with friends.

It is also important to mention the club's process of acquiring talented athletes. About 20%
of the players are persons acquired by the Wroctaw club from other sports clubs. Due to this,
the respondents were asked about the above issues.

PERSONALSATISFACTION 90% '
MEETING FRIENDS 83% l
THE OPPORTUNITYTO PARTICIPATE IN 70% '

COMPETITIONS

THE OPPORTUNITYTO PARTICIPATE IN I
23%

SEMINARS

SELF-DEVELOPMENT OPPORTUNITIES 80% I

PRESSURE FROM COACH/PARENTS/FRIENDS | 10%)

RECEIVE SCHOLARSHIPS/FINANCIAL 20% i
AWARDS

IMPROVING YOUR MOTOR SKILLS 73% '

KEEPINGA FITBODY 67% l

DESIRETO WIN AWARDS 30% i

Figure 2. Diagram showing factors influencing players' motivation.

Source: Author’s own analysis.
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It turns out that the factor that most encourages the respondents to choose the Wroctaw Club
is the wide range of talented players who are successful in the national and international arena.
Their achievements motivate and the talents themselves are living examples to follow. Thanks
to this new icons appear and they promote the club all over Poland.

Interesting trainings and a wide and trained coaching staff are also very important factors
indicated by the respondents. The first of them prevents routine which kills creativity and
accelerates professional burnout, which unfortunately often affects above-average talented
people. Related to this is the fact that 79% of respondents believe that the Club's coaching staff
is professionally prepared to work with young people. Their participation in coaching courses
or seminars develops their competences, and they themselves propose modern training
solutions. This leads to a conclusion - the two above factors function inseparably with each
other. Another related advantage noted by 63% of the respondents is a wide range of coaching
staff, thanks to which trainings are varied, and an additional advantage of the described element
is a multidimensional view obtained thanks to trainings under the supervision of several
coaches. It should be noted that as many as 21% of the respondents rather did not pay attention
to this issue when choosing a club.

The respondents also identified who has the greatest influence from their environment on
their sporting career. All players highlighted the coach as the person who clearly contributes to
shaping the path of their sporting career. About 46% of the respondents at the same time
mentioned that it is the coach, through his decisions, who influences his athletes to the greatest
extent. This means that according to the respondents, the coach's concepts, training selection,
his or her help and support is the key to their success. More than 38% of the athletes stated that
they themselves decide on the trajectory of their sports career. This demonstrates the high self-
awareness of the respondents who are thoughtfully attempting to take the most important
decisions concerning their careers. They are aware of their capabilities and are able to use their
knowledge and skills for self-improvement. Another frequent answer was the statement that the
respondents' career is strongly influenced by their friends training in the Wroctaw Club.
Therefore, it should be noted that joint trainings, trips to competitions or training camps with
friends can motivate for self-development, introduce healthy rivalry and elements of
entertainment. The influence of people outside the sports environment (parents, siblings and
friends) was considered insignificant by the competitors.

The research shows that the players of Wroctaw Club most value the opportunity to practice
with titled players training in the club. This opportunity would positively influence as many as
91% of respondents. A great prospect for development for 88% of people would also be the
opportunity to compete in various competitions. Over 80% of the respondents also indicated
that participation in inter-club sparring, seminars and training would have a positive impact on

improving and expanding their skills.
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As part of talent management, the Club provides opportunities for players to develop by
running their own sections. More than 38% of all respondents, are individuals who already have
their own training sections or individuals who the coaches can support when necessary.
The club makes proper use of the competences of talented players by managing them properly.
By assigning them to their own training groups, the club makes it clear that it has great trust in
them, while the talents can show their creativity by introducing innovative solutions.

The surveyed organisation promotes its talented players through financial support. As many
as 92% of the respondents perceive that without the Club's financial support they would not be
able to secure participation in competitions. The club trains a small number of people who
receive awards and scholarships from various sources such as the Marshal's Office or the
Municipal Office in Wroctaw.

It is remarkable that more than half of the respondents do not attach importance to activity
in social media. Most of the respondents also do not pay attention to the club's involvement in
various promotional activities of their players. This also makes it difficult to attract potential
sponsors. Slightly more than 1/3 of the respondents believe that this aspect is important for
them. It should be remembered that through proper conducting of individual profiles or websites
the club can effectively communicate with the surroundings. The benefit can also be the shaping
a positive image of the club.

The research shows that the Wroctaw club cares about monitoring the departure of talented
players. Usually the reasons for such decisions are injuries or relocation. The club is positively
perceived by its players and 96% of the respondents said that they would definitely recommend
the club to their friends. Only 4% are unable to say whether they would recommend the club to
their friends or colleagues. This shows that often, despite the decision to leave the club for
various reasons, the players will remember the club very pleasantly and as a result shape

a positive image of the organisation in the sports environment.

5. Conclusions

At the Wroctaw Club, a group of talented players can be identified and singled out based
on an analysis of their achievements. These are individuals who have a great wealth of
knowledge and experience and are constantly expanding their skills and qualifications. Talented
people can also include some people who are not players at the Club but train there on a daily
basis. Therefore, it seems reasonable to pay attention to attracting such players. In addition to
the mentioned groups of people, young, developing players should also be mentioned. Such
people can also supply the existing pool of talents, so it is important to bet on their development

as well.
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The Management Science literature emphasises the importance of conducting a reliable,

starting from strategy planning to conducting an in-depth analysis and evaluation of talent

management in an organisation. The conducted research shows that talent management

processes in the studied organisation are carried out automatically and consciously. Thanks to

the developed system, which nevertheless requires a few improvements, the players achieve

excellent results. The atmosphere in the Club is also worth mentioning. Consequently,

the following conclusions emerge after the analysis:

>

Y

the Club trains talented people who have great knowledge and skills, who regularly win
medals in the national and international arena and are appointed to the National Team
identified as talents;

they are highly motivated and train primarily for their own satisfaction;

the researched organisation has adopted an extremely innovative approach to athletes
from rival clubs - cooperation. The club makes its resources available to them and in
return receives certain benefits: a high level of training, as well as the opportunity to
learn knowledge and skills from them;

research shows that a club takes advantage of the opportunities offered by allowing
talented players from rival clubs to train with them, later acquiring them on a permanent
contract;

the factor which most encourages players to choose Wroctaw Club is the wide range of
talented successful players. Their achievements become a motivating factor and the
talents themselves are examples to follow;

very important elements are also interesting trainings and a wide and well-trained
coaching staff indicated by the respondents. Coaching courses or seminars help widen
horizons and offer modern training solutions;

the club makes proper use of the competences of talented players by managing them
properly. The club uses the skills of talented players in the right way by managing them
properly, assigning them to their own training groups which shows that it has great
confidence in them. The talents can show their creativity by introducing new solutions;
the players claim that if they received a competitive offer, they would not accept it.
None of the interviewees are inclined to leave the Club which shows high loyalty
towards the Club and proves that the players feel comfortable and the Club meets their
requirements;

almost all players, despite having to decide to leave the club for various reasons
(injuries, change of residence), stated that they would recommend the club to their
friends which contributes to the formation of a positive image of the organization in the

sports environment.
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The analysis of the collected results allows us to formulate a conclusion that proper talent
management in the researched organisation brings results in the form of successes of talented
players on the national and international arena. However, the talent management process needs
to be improved:

» the club should focus on the planning process and in particular the long-term planning
of the players' career paths. This should include elements such as discussing previous
seasons, learning from mistakes made and targeting specific goals to be achieved in
future seasons;

» another element for improvement is the funding of talented players. Although it is the
club that provides the most financial support to its players, it very often turns out that
the burden of financing participation in sporting events falls on the athletes themselves
and their families;

» it would be advisable to intensify the club's efforts to raise funds by submitting
scholarship and award applications.

To sum up the research on the issue of "talent management", it should be stated that talents
require appropriate conditions to reveal themselves and develop. It is necessary to know the
area of activity of the employee, in which the information for talent development will be
obtained. The implementation of "talent management" programmes is mainly conducive to
increasing the company's competitiveness in the market, supporting organisational culture,
retaining talented employees in the company, ensuring the inflow of new talented employees,

creating a positive image on the external labour market.
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Originality/value: The authenticity of the study results stems from the clear ideas for the
effective use of digital technologies, in particular, deep learning with the use of artificial neural
networks in the cloud to improve the accounting information system, especially in the field of
estimating forecasted values.
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1. Introduction

The main challenges in the post-pandemic realities of economic development are the digital
revolution, energy transformation and climate change. As a consequence, the key factors
influencing the changes in the approach to the accounting information system are sustainable
social, ecological and technological development. Digital technologies play an increasingly
important role in improving the accounting information system in terms of effective data
processing and extracting business-useful information from them. This article is a synthetic
analysis of the possibility of using selected digital technologies to improve the accounting
information system in the conditions of growing information requirements and to adapt
reporting to the needs of managers and individual stakeholder groups.

Digital transformation of business is a process that uses digital technologies in virtually
every area of the company's operation, including accounting. Progressive digitization and
growing information requirements increase the demand for an effective information and
accounting system, enabling the acquisition of understandable economic and financial
information in a relatively short time, on the basis of which the knowledge necessary to make
effective decisions enabling the increase of the company's competitiveness is obtained.
An effective information and accounting system that supports the decision-making processes
of managers requires support from modern ICT systems for the collection and intelligent
processing of a rapidly growing amount of data.

The factors affecting the extension of the scope of information required in corporate
accounting is the global trend towards sustainable development of innovative circular
economies based on knowledge and modern technologies. The circular economy means the use
of innovative solutions in companies that reduce the consumption of natural resources and
ensure environmental protection. On the other hand, the pursuit of sustainable development
means integrated activities in the economic, social and environmental spheres. Sustainable
development means that stakeholders expect not only accurate information about the type of
company's operations and its financial results, but also about the research and development
activities it undertakes, which are innovative, and at the same time take into account care for
the natural environment and are characterized by social responsibility.

In the era of sustainable development of economies based on knowledge, innovation and
modern technologies, it is necessary to prepare increasingly complex reports for internal
recipients and to disclose more and more information in financial reporting to external
recipients. In this context, it is of key importance to streamline the processes of collecting and
intelligently processing the required data, as well as adapting reporting to the information needs
of individual stakeholder groups. The effective use of modern digital technologies is
a prospective direction for improving the accounting and reporting information system,

in particular in the micro and small enterprises (MSE) sector in the countries of Central and
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Eastern Europe, in the light of the ongoing system and economic changes. These technologies
not only improve the process of data collection and storage, but above all create a huge space
of various processing, analysis, reporting and transparent presentation of data in order to extract
knowledge, which is a key resource in today's competitive conditions.

The aim of the article is to characterize the possibilities of improving the accounting
information system using such breakthrough technologies as: Blockchain, Internet of Things,
Big Data, Clod Computing and Artificial Intelligence. According to the Author, the effective
use of the latest solutions based, in particular, on deep learning in the accounting information
system, has great potential to improve decision-making processes in the company.
Comprehensive and properly structured information is the basis for success, because up-to-date
information allows you to achieve a competitive advantage and reduce economic and
investment risk. There is a gap in the literature in this regard, because there are no clear ideas
for the effective use of deep learning using artificial neural networks in the cloud to improve
the accounting information system supporting decision-making processes in the enterprise.

The article discusses the possibilities of effective use of digital technologies to improve the
accounting information system that supports decision-making processes in the enterprise.
In particular, the issue of deep learning for forecasting in financial systems was described.
Considerations on a specific case of a deep learning architecture based on artificial neural
networks are also presented. Neural networks based on long-term memory were considered for
estimating predicted values in relation to stock market investments. Finally, conclusions and
planned future work are presented.

In the context of the above considerations, we should ask the following questions.
How to effectively improve the accounting information system? How to use modern
technologies, including artificial intelligence and cloud computing? How important is the use
of deep learning and cloud computing to obtain business-useful information that facilitates
making the right decisions? We may be able to answer some of the above questions at the end
of this article.

The rest of this article is organized as follows. Part I presents an overview of the literature
on the subject. Section II defines the role of the accounting information system in the decision-
making process in the enterprise. Part III describes the importance of disruptive digital
technologies to the accounting information system. Section IV presents the possibilities of
improving the accounting information system using artificial intelligence and cloud computing.
Section V describes deep learning for forecasting in financial systems. Considerations on
a special case of deep learning architecture based on artificial neural networks (ANN) are also
presented. The LSTM class recursive ANN has been validated for financial investments in the
stock market in Section IV, which also considers long-term memory based neural networks for

estimating predicted values. Finally, conclusions and planned future work are presented.
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2. Related work

Accounting plays a very important information function both in the Shared Service Center
(SSC) and in Business Process Outsourcing (BPO) of financial and accounting services
(Martyniuk T., 2016). The essence of accounting is defined as an institutionalized information
and control system adapted to the purposes of the broadly understood financial management of
an economic entity, reflecting economic events and processes occurring in the enterprise,
as well as in its relationship with the environment, included in the monetary measure for the
purposes of supervision, control, planning and publishing (Kloock, 1997). The essence of
accounting as an information system in the era of digitization of enterprises is interpreted as
a system of continuous and systematic collection, measurement, processing and presentation of
data (Gierusz, 2018). The increase in the functionality of the accounting system as
an information system was influenced by the division into financial accounting, generating
information in the form of financial statements for the environment, and management
accounting, providing financial and non-financial information for internal recipients in the form
of reports. Reliable interpretation and transparent presentation of data play a key role in the
accounting information system, allowing for obtaining practical economic and financial
information. An important qualitative feature of the accounting system as an international
language of business and finance, increasing the usefulness of the generated information,
is ensuring its comparability in the reporting of various entities (Gierusz, Martyniuk, 2017).
An important premise for improving the accounting information system is the global trend
towards the development of circular economies (European Commission Communication,
2.12.2015). The aforementioned trend increases the information requirements in the field of
innovative solutions used in the company that reduce the consumption of natural resources and
ensure environmental protection.

Sustainable development poses additional challenges to the accounting and reporting
system, especially of the SME sector in the countries of Central and Eastern Europe (Martyniuk,
2021). They are related to growing information requirements regarding both financial and non-
financial data. With regard to financial data, the most important is information on resource
consumption, which allows for more accurate measurement and settlement of costs (Kotecha
et al., 2022). Effective cost accounting principles should be applied in many areas, including in
healthcare settings (Martyniuk et al., 2021). On the other hand, with regard to non-financial
data, the extended scope of data expected by stakeholders mainly concerns the social and
environmental responsibility of the conducted business activity (Martyniuk, Majerowska,
2017).

Digital technologies meet the challenges arising from the need to improve the accounting
information system and adapt it to the information needs of individual stakeholder groups.

In the era of digitization of the economy, it is particularly important to identify the opportunities
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created in the discussed area by digital technologies (Sledziewska, Witoch, 2020).
In the literature on the subject, attempts are made to define the opportunities that modern digital
technologies create for business (Gregor, Kaczorowska-Spychalska, 2020). Their impact on the
increase in the competitiveness of enterprises no longer raises any doubts (Bartnik, 2016).
The question is how to effectively use the potential of key technologies that intensify digital
transformation to obtain clear information on the basis of which practical business knowledge
necessary to make optimal management decisions (Olszak, 2007). This is because employees,
especially managers, are expected to solve problems quickly and efficiently (Nazmiye,
Mehmet, 2022).

Many solutions have already been developed in the field of creating and using electronic
systems for processing company data and communicating information to recipients.
These include domain-specific financial and accounting systems used in financial accounting
to record events and prepare financial statements according to strictly defined rules.
On the other hand, in the area of management accounting, spreadsheets and integrated
ERP-class computer systems, based on a common database, mainly for consolidation and
budget preparation, played a significant role in improving the information system.
However, they were intended only for the collection and processing of historical data.

Computer programs for solving decision problems had much greater utility values, from the
point of view of the possibility of generating forecasting information, used mainly for planning
and reducing economic risk. Such programs additionally used methods from other fields and
theories, such as game theory or operations research.

Another class of computer programs, based on ERP class systems, has already enabled the
generation of information needed to improve process management and rationalize operational
data. An exemplification of the improvement of process management in accounting is the
automatic generation and sending of tax returns. Extending such systems with artificial
intelligence modules would additionally enable automatic drawing of conclusions based on data
and the creation of specialized business analysis. Programs to improve process management
and rationalize operational data were developed under the name of Business Intelligence (BI)
and were increasingly used in business at the turn of the 20th and 21st centuries (Olszak,
2012b).

In the following years, applications began to be created, which were to improve the
management of achievements by viewing scorecards, generating reports and preparing
specialized analyzes (CIMA, 2008). New solutions in the field of self-service systems also had
an impact on the use of information collected as a result of the use of management accounting
methods in the company. The new solutions had an impact on the use of information collected
as a result of the use of management accounting methods in the company (Lada, Burnet-Wyrwa,
2015).
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The ongoing digitization increases the demand for advanced, cognitive accounting
information systems, including those using the most modern quantitative methods (Soszynska-
Budny, 2021) facilitating data analysis, as well as specialized software facilitating work in this
area (Balicki, Balicka, Dryja, 2021). Advanced accounting information systems supporting
decision-making processes in the enterprise should enable not only a clear presentation of the
achieved results, but also the monitoring of current operations, updated on the basis of data
flowing in real time, and, very importantly, the prediction of future outcomes.

How, then, against the background of the solutions used so far, can you improve the
accounting information system and support the process of making optimal decisions, using the
potential of breakthrough digital technologies, in particular the latest achievements of artificial
intelligence? The author tries to answer this question in the following parts of the article, trying
to at least partially fill the existing gap in the literature on the subject.

3. The role of the accounting information system in the decision-making
process

An effective accounting information system is an increasingly popular term in the context
of digitization of enterprises, as well as increasing their competitiveness and market value
(Pioch, 2011). In short, this term can be defined as a type of systems that transform raw data
into clear information, on the basis of which knowledge is built necessary to make the right
decisions and consciously analyze activities in the enterprise. Initially this term was identified
only with data analysis tools (Anandarajan, Srinivasan, 2004). Currently, effective information
system is understood much more broadly, namely as an element connecting various components
that make up the infrastructure supporting decision-making (Baaras, Kemper, 2008), providing
decision-makers with comprehensive information, precise analyzes and reports (Negash, 2004).
An effective information system is a kind of combination of tools, software and expert
knowledge. The expected result of the effectiveness of such a system is the improvement of the
company's results and the elimination of potential threats (Benbouzid, 2019).

The key technology for building an effective information system is a data warehouse
(Inmon, Strauss, Neushloss, 2008; Sauter, 2008), that integrates data from various information
systems for analytical purposes. Data warehouses store all possible information about the
company, including transactions, settlements, processes and relationships. The more data the
warehouse contains, the better results are obtained from data processing. The data warehouse
is the basis for the effective use of various analytical tools, such as: data exploration and process
exploration (Olszak, 2012a), but also more advanced, such as expert systems, neural networks
(Balicka, 2020; Balicki, 2013) or genetic algorithms (Balicki et al., 2020). Advanced analytical
tools are used for perform specialized analyzes using detailed "cross-sections" of data, allowing
to verify hypotheses made on the basis of previously generated, standard reports and indicators.
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Basic techniques for visualizing reports include scorecards and interactive dashboards.
Presentation techniques are selected according to the individual needs of the user. The scorecard
shows the company's progress based on current metrics and values against predefined goals.
Scorecards are most often used to monitor the financial condition of a company (Figure 1).

Total Accounts Receivable Total Accounts Payable Equity Ratio Debt Equity
$6,621,280 $1,630,270 75.38 % 1.10 %

Figure 1. Finance KPIs Using Scorecards.

Source: Saranya K. (2019). Scorecards vs. Dashboards: Which Should Your Organization Use?,
https://www.boldbi.com/blog/scorecards-vs-dashboards-which-should-your-organization-use,
15.06.2022.

In turn, an interactive dashboard allows you to visualize a wide range of indicators in a clear
picture form. The advantage of this presentation technique is the ability to monitor financial
results in real time, which increases the effectiveness of decisions made. The interactive
dashboard allows you to update reports on an ongoing basis based on real-time data.
Continuously updated reports allow you to effectively monitor corporate finances, historical
revenue data, company's critical financial metrics, and other important metrics (Figure 2).
Interactive dashboard scenarios can be modified according to the user's information needs
(Saranya, 2019). With the help of dashboards, you can acquire the knowledge necessary to
optimize organizational processes in the company, financial optimization, increase sales and
find the cause of poor sales of some products, as well as reduce costs and reduce business risk
related to late payments by customers.
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Figure 2. Monitoring of Financial Performance Using the Dashboard.

Source: Saranya K. (2019). Scorecards vs. Dashboards: Which Should Your Organization Use?,
https://www.boldbi.com/blog/scorecards-vs-dashboards-which-should-your-organization-use,
15.06.2022.
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The role of the accounting information system in the decision-making process in the
enterprise is evidenced by the variety of solutions that enable the effective use of the potential
of corporate data. There are many systems for data analysis and processing. Their classification
is made mainly due to the purpose and purpose of the information obtained. Popular systems
for data analysis include: OLAP, DSS and EIS. OLAP (Online Analytical Processing) enables
data processing based on multidimensional analysis and multidimensional data structures.
DSS (Decision Support Systems) is a system dedicated to supporting informed decisions based
on precise data analyzes and reports. A specialized form of the DSS system is EIS (Executive
Information Systems), which represents the systems of early informing of senior management,
supporting the making of strategic decisions.

Depending on the purpose for which business information is sought, an appropriate division
is made into analysis: predictive, prescriptive, diagnostic, descriptive and cognitive. Predictive
analytics is about forecasting and modeling the future. Prescriptive analytics establish both
possible scenarios and the consequences of potential decisions. Diagnostic analytics provides
answers to questions about the causes of given events, based on historical data. Descriptive
analytics processes historical data to describe specific past facts. On the other hand,
the increasingly important cognitive analytics uses advanced technologies of artificial
intelligence and machine learning to process large amounts of data in order to support
managerial decisions, but also to enable autonomous decision-making by a dedicated
accounting information system.

Making the right decisions leads the organization to success, and the use of appropriate
analytical tools enables making decisions based on evidence (Szymczak, 2012).
No unequivocal answers or indications of the only right solution were expected from the
hitherto used accounting information systems. These systems only supported problem solving
in key areas of finance, such as assessing the impact of the structure and cost of capital on the
level of profitability of enterprises (Majerowska, Gostkowska-Drzewicka, 2021), however,
they did not make decisions for the manager. On the basis of the economy transformation from
analog, through digital to autonomous, cognitive information systems that use primarily
artificial intelligence are becoming more and more popular (Czajkowski, Kuzior, 2019).

An effective accounting information system should be tailored to the needs of a given
enterprise, constituting a dedicated solution that enables the use of the potential of company
data. Therefore, the same schemes and algorithms are not used in individual enterprises (Lech,
2021). For this reason, the key role in creating dedicated solutions that enable the transformation
of raw data into practical business knowledge is played by proper identification of both the type
of data collected and processed, as well as the specification of information expected by decision
makers. The expectations relate primarily to knowledge allowing to achieve a competitive
advantage, as well as enabling the reduction of economic and investment risks. In order to

support the decision-making process, new forms of management information with an extended
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range of data expected by business users, based on precise analyzes and appropriately visualized

and interactive reports of advanced accounting information systems, are necessary.

4. The importance of breakthrough digital technologies

The most disruptive technologies (Figure 3), shaping the future of the digital economy and
business, include: Artificial Intelligence (Al), Cloud Computing, as well as the Internet of
Things (IoT), Big Data, Blockchain and Robotic Process Automation (RPA). The identification
of the most breakthrough technologies, also referred to as technologies intensifying the digital
transformation towards Industry 4.0 and Enterprises 4.0, was made on the basis of
an assessment of global technology trends, carried out by major research centers and consulting
and advisory companies, such as DELab UW (Sledziewska, Witoch, 2020), Gartner (Gartner,
2022), McKinsey (Manyika et al., 2013), Deloitte (Henke, Wilmott, 2018), and the Council on
New Technologies of the World Economic Forum (World Economic Forum, 2018).
An interesting approach not only identifying the most important new technologies, but also
determining the phases of their maturation, was presented by the consulting company Gartner
(Panetta, 2018).

Many companies try to apply modern technologies as soon as they are available on the
market. It results from the belief that digital technologies are among the factors ensuring the
achievement of a competitive advantage. Meanwhile, technologies by themselves do not
guarantee anything, they only create certain opportunities. Effective ways of implementing and
using them are important. The key to the survival and development of enterprises is to treat
digital technologies as an integral part of the strategy and orientation in the new digital economy
(Brzoska, Knop, Olko, 2017). It can be said that digital technologies constitute a kind of
backbone, while the larger, up-to-date, reliable and precise knowledge obtained with them and
its use in the process of reasoning and making optimal decisions is the basis of the digital
economy based on knowledge, in which information and the ability to use it are becoming
an increasingly important factor of production.

Technological solutions integrating cloud computing, mobile technologies and the Internet
of Things contribute to the generation of large sets of various data (Big Data). Therefore,
there arises the problem of skilful selection, evaluation and use of the collected information by
managers operating in a large amount of data. It can be concluded that on the one hand,
technologies improve the operation of enterprises, increasing efficiency, productivity,
reliability, quality of manufactured goods, work safety and allowing to reduce operating costs.
On the other hand, they generate an enormous amount of data (Figure 4).
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Taking into account the fact that data is a strategic factor of production in the digital
economy, it should be emphasized that the key issue is not the mere generation and collection
of data, but their effective processing. In the smart business of the digital economy, the basis of
success is skillful inference based on knowledge extracted in a relatively short time in the
process of processing and analyzing many different sources and categories of data (Nguen
et al., 2018). Intelligent reasoning, supported by technology, consists in comparing the acquired
knowledge with the existing situation, which enables making optimal decisions and modeling

future events related to the enterprise.

Figure 3. New efficient technologies for business.

Source: Own study based on: Rahman A. A., Hamid U.Z.A., Chin T.A. (2017), Emerging with
Disruptive Effects, A Review, PERINTIS eJournal, Vol. 7, No. 2, p. 112.

Appropriate management of a rapidly growing amount of data requires skilful use of the
knowledge and ideas of employees, supported by modern ICT technologies. Skilful acquisition
and use of data increasingly determines the position and competitive advantage of enterprises.
Collecting data mainly about the preferences of recipients allows you to optimize the offer,
but also allows you to predict consumer behavior, using innovative methods of personalized
internet marketing. The collected and properly used user data allowed companies such as
Microsoft, Apple, Amazon and Alphabet to place in the top five corporations with the highest
market value in 2021, created by the magazine "Fortune 500” and Financial Times Global 500
It is worth noting that the total revenues of the largest global companies from the above-
mentioned list, driven by innovations introduced thanks to the effective use of digital
technologies, account for over one third of the world's GDP. Thus, innovation creates market

value and is the main driving force behind the development of enterprises.
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Figure 4. Annual data volume in the world in zettabytes (trillion gigabytes).

Source: Reisel D. (2018). The Digitization in the World. From Edge to Core, IDC White Paper, p. 6,
http://www.seagate.com/files/www-content/our-story/trends/files/idc-seagate-dataage-whitepaper.pdf,
07.07.2022.

Only enterprises with appropriate technological, organizational and economic potential
have a chance to compete on a global scale (Malara, 2006). The basis of the victorious struggle
for survival and development in global markets are innovation and knowledge, which are at the
same time the most important drivers of digital, economic and social development (Antonowicz
et al., 2021). A necessary condition for the development of a company in the post-pandemic
global economy is the introduction of innovation, primarily in the IT dimension (Folwarski,
2021). However, these innovations should be perceived not only from the point of view of
individual technologies and their infrastructure, but also from the perspective of previously
unknown ways of their implications in practice.

Innovative solutions, enabling effective use of digital technologies and competitive
advantage, are created on the basis of two types of technological innovations, namely: hardware
innovations and software innovations. Hardware innovations mainly concern IT tools such as
quantum computers and information transfer tools. A key criterion for the development of
hardware innovations is the speed of data processing and transfer. Competition in the field of
hardware innovation is referred to as the "arms race" in today's knowledge-based and modern
technology economies.

Software innovations concern all kinds of information delivery and processing tools,
such as big data analysis algorithms, classified as machine learning and deep learning tools
within the wider area of artificial intelligence. Software innovations also include data
processing implementation tools based on the joint use of IT services, such as cloud computing.
In addition, software innovations include tools for reporting financial phenomena according to
the concept of a distributed database, i.e. blockchain technology.
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Generating and collecting data is mostly a technical problem. On the other hand, data
processing and extracting knowledge from it, in addition to the necessary technical layer,
is primarily an algorithmic, computational and intellectual problem (Tabesh, Mousavidin,
Hasani, 2019). Making effective decisions based on the extracted knowledge in the realities of
the digital economy depends mainly on the results of precise data analysis, and not on the
intuition or experience of the decision maker (Provost, Fawcett, 2013).

Modern digital technologies used in business activities allow for obtaining and maintaining
a competitive advantage on the market. If the competitive advantage obtained through the
implementation of information technologies seems to be short-term, due to the benchmarking
effect, attention should be paid to the resulting possibilities of converting information flowing
from these systems into current, reliable and precise knowledge necessary for the proper
management of the enterprise. It is the use of this knowledge gained with the use of appropriate
IT systems, tailored to the individual needs of the company, that makes the obtained competitive
advantage may be long-lasting.

The ongoing digitization processes in the developing economies based on knowledge and
innovation mean that the possibilities of using digital technologies in enterprises of particular
industries arouse more and more interest in global research. They are carried out mainly by
significant research centers, as well as consulting and advisory companies. According to
research carried out by experts from the Gartner group, as many as 87% of senior managers
admit that digitization is a priority, and 79% of corporate strategists even say that digitization
redefines their activities in a completely new way (Gartner, 2022).

Despite the fact that business representatives point out the need for digitization and
optimization of processes in the era of dynamically developing digital technologies, Poland,
according to the edition of the European Digital Economy and Society Index (DESI) for 2021,
is ranked 24th in terms of digitization out of the 27 Member States of the European Union.
Thus, the innovativeness of the Polish economy with the result of 41 is below the EU average
of 50.7. The level of innovation is correlated with the degree of investment and the use of new
technologies in business. Meanwhile, only 12% of Polish enterprises are characterized by
a high degree of digitization, while the EU average is 18% (DESI, 2021).

Microsoft's Digital Futures Index (DFI) also indicates that the innovativeness of the Polish
economy compared to innovation-driven countries is also 6% lower than the average in Central
and Eastern Europe. The level of digitization of enterprises in Poland compared to the region is
also lower by almost 10%. The DFI results also show that countries with higher levels of digital
skills and more active use of various digital technologies and services score higher on the key
quality of life indicators: productivity, earnings and innovation (Microsoft, 2022).

Micro and small enterprises (MSE) play a special role in the economy, both due to their
impact on the development of entrepreneurship and their ability to quickly adapt to changing
socio-economic conditions. Therefore, one of the key problems of the innovative economic

development of the country is the creation of conditions conducive to the functioning of MSE
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in the realities of the digital economy based on knowledge and innovation (Jonek-Kowalska,
Nawrocki, 2022). An innovative company is distinguished by intelligence, conducts research
and development, systematically implements new scientific and technical solutions, represents
a large share of new products in production and services, and constantly introduces something
new to the market. So what are the main barriers in creating innovations in Poland against this
background?

The main barriers to the development of innovation include, first of all, the lack of
appropriate financial support in the form of reliefs for automation, including ICT systems and
robotization, which would give small and medium-sized enterprises the opportunity to
profitably invest in innovation. A 2018 study by the Keralla Research Institute shows that as
many as 70% of small and medium-sized enterprises are not supported by any funds to finance
their current operations. Therefore, it is emphasized that financial support should go hand in
hand with advice on possible options for the development of innovative projects.

The barriers discussed also include overzealous bureaucracy and insufficient digitization of
administration. The representation of women in the IT industry in Poland is also insufficient.
Meanwhile, countries where women are involved in building a digital economy are leading the
race for competitiveness as well as quality of life, according to the DESI economic and social
index, included in the DFI (Microsoft, 2022).

The barrier is also not very modern universities and the shortage of specialists with
appropriate digital competences (DESI, 2021; Kubik, 2016). Each year, Thomson Reuters
publishes a ranking of the 100 most innovative universities in Europe. The list identifies and
properly ranks educational institutions that conduct the most advanced scientific research, pride
themselves on influencing innovations and patents, create new technologies and contribute to
the development of the global economy. For the fourth year in a row, the highest place in the
ranking is occupied by the Belgian university KU Leuven (No. 1). The German Erlangen
Nuremberg (No. 2) came second, ahead of the British Imperial College London (No. 3) and the
University of Cambridge (No. 4) and the Swiss EPFL (No. 5). Only one university from Poland
and at the same time the only one from the countries of Eastern Europe to be included in the
list of the 100 most innovative European universities is the Jagiellonian University, which took
90th position. According to the results of the ranking prepared in cooperation with Clarivate
Analytics, in the top 100 most innovative educational institutions most of them come from
Germany (23), followed by Great Britain (21), France (18), the Netherlands (9), Belgium (7),
Spain (5) and Switzerland (5), Italy (4), Denmark (3), Norway (2) and 1 universities each from
Austria, Ireland and Poland. Universities educate future employees. And it is them who
determine how the potential of the available resources, both in the form of innovative tools and
funds, will be used and will result in innovative implementations (Thomson Reuters IP Science,
2022).
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The shortage of specialists significantly affects the uptake of digital technologies by
enterprises, in particular MSE, which means that they cannot fully use the potential of the digital
economy (Wolniak at al., 2022). According to the analyzes of the European Commission,
up to 90% of professions will require new digital competences (DESI, 2021). The ranking of
the most innovative companies in the world, created by the Boston Consulting Group (BCG),
confirmed the thesis that "readiness to innovate" and the associated strong competitive position
of companies mainly depend on access to intellectual capital with appropriate technological
competences (BCG, 2022). Progressing digitization creates a demand for specialists primarily
in the development of artificial intelligence, cloud services, software developers, as well as Big
Data analytics (Marszycki, 2022) (Table 1).

Table 1.
Trends which in the next 3-5 years will have an impact on the demand for specialists with new
competences

No. Trends Influence
1 cybersecurity 53%
2 artificial intelligence / machine learning 45%
3 computing clouds / edge computing 41%
4 5G 37%
5 virtual and augmented reality 35%
6 personalization of the end user experience 34%
7 industry 4.0 / economy 4.0 33%
8 big data / data science 30%
9 quantum / bionic computers 29%
10 internet of things and autonomous items 26%
11 user experience design 25%
12 autonomous transport 22%

Source: Own study, based on: BBKL IT 2nd edition, 2022 — employers survey.

It should be emphasized that in order to provide the appropriate infrastructure necessary to
intensify the processes of digitization of enterprises in the conditions of sustainable
development, green data centers are also necessary (IMARC Group Analysts, 2022).
It is estimated that the demand for green centers will triple by 2027. It is estimated that this
market will reach the value of USD 200.84 billion in 2027, while at the end of 2021 its value
was estimated at USD 59.32 billion. Despite the fact that three-quarters of companies in Poland
process data using their own server rooms, and their number is to increase by as much as 226%
by 2025 compared to 2019, the progressing digitization of enterprise processes will require
support from specialized data center services for several key reasons. These include, first of all,
the growing demand for additional disk space, as well as computing power and devices that
comprehensively support the proper operation of the ICT infrastructure. The server room
security and service continuity aspects are also important. The above-mentioned reasons,
combined with the growing prices of computer components and the costs of building company
server rooms, translate into a growing demand for specialized data center services. Moreover,
due to the energy transformation, which is to protect against rising energy costs and its possible

lack, there is a growing interest in ecological solutions provided by green data center services.
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They are characterized by high energy efficiency and use renewable energy sources in order
not to emit greenhouse gases. The forecasted development of this sector in Poland will
additionally result in an increased demand for highly specialized personnel.

The use of key technologies that intensify digital transformation makes it possible to adapt
new solutions that increase the effectiveness of activities and improve their quality in every
sphere of business activity (Wolniak, Gajdzik, 2022). Therefore, in the further part of the article,
the author will present proposals for the use of selected digital technologies, with particular
emphasis on artificial intelligence, to improve the accounting information system supporting

decision-making processes in the company.

5. Opportunities to improve the accounting information system using cloud
computing and artificial intelligence

Modern digital technologies provide many opportunities to improve the accounting
information system, eliminating or significantly reducing many barriers to the current
collection, processing, analysis, reporting and presentation of data. The impact of new
technologies simply changes and improves the data management process. While the logic of
the impact of the accounting information system on decision-making processes has not
changed, the available tools have changed. In order to support the decision-making process,
new forms of management information are necessary with an extended range of data expected
by business users, based on precise analyzes and properly visualized and interactive reports of

advanced accounting information systems.
5.1. Blockchain

Another technology that improves the functioning of the accounting information system is
blockchain. The functionality of this technology is based on cryptographic algorithms with
which each transaction is recorded. The main attribute of this technology is openness and
transparency, while ensuring the security of transactions. The use of cryptography to save
individual transactions significantly increases security against potential failures as well as
hacker attacks. Ultimately, it may also significantly reduce the scope of inspections carried out
by state authorities and large corporations.

Blockchain allows you to create a public, decentralized and distributed transaction register
that can be used for a number of purposes (Klinger, 2017). The most popular applications are
transactions made with cryptocurrencies, which are increasingly often acquired by small
enterprises, next to large corporations. Despite the growing interest in altcoins, including as
alternative sources of capital investment, the lack of appropriate legal regulations means that

accounting specialists have a problem not so much of a technical nature as of accounting related
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to the use of cryptocurrencies. The problem is the lack of a developed method of correctly
posting altcoin transactions in financial statements (Raiborn, Sivitanides, 2015).

This technology is also implemented for efficient project management (Kisielnicki, 2018).
Blockchain is also a good solution for such transaction registers as, for example, open book
accounting systems. The use of cryptographic algorithms allows you to share data from
accounting books that are not disclosed in the company's external reporting due to trade secrets
(Sobanska, 2013). The advantages of using blockchain technology in open book accounting
systems include, above all, the aforementioned security of data registration and exchange,
but also the speed of the system's operation and maintaining data consistency, all of which can
be provided at a relatively low cost (Fanning, Centers, 2016).

In order to further improve corporate financial management, in the near term, we can expect
to expand the use of blockchain technology to improve the exchange of financial data of the
company with such financial service providers as banking institutions and fintech companies.
There is a relatively long tradition of using the services provided by banks. On the other hand,
the use of financial services provided by Fintech companies specializing in innovative
technological solutions has a much shorter history (Hatasik-Kozajda, Olbrys, 2020).
The growing demand for services offered by this type of enterprise results from striving to meet
the needs of business units for innovative solutions that improve financial processes, especially
in the field of banking (Folwarski, 2019).

5.2. Internet of Things (IoT)

The technology that greatly supports BI is Internet of Things (IoT), because it enables the
integration of distributed data from various transaction systems, including Cloud Computing.
IoT can be defined as a system consisting of objects with built-in sensors whose task is to detect,
recognize and record specific signals from the environment. These signals may concern,
for example, the occurrence of a specific event or exceeding a certain threshold value.
A characteristic feature of the IoT system is that data is transferred between the things that
compose it, also known as intelligent objects. Communication of intelligent objects and data
exchange with other devices is possible thanks to a variety of network solutions, mainly
wireless. It can be said that [oT, on the one hand, generates a large amount of data, thus being
a rich source of information for analytical purposes, and on the other hand, it is a consumer of
data that it obtains thanks to sensors and sensors embedded in intelligent objects (Kumar,
Tiwari, Zymbler, 2019).

IoT can generate a large amount of information in accounting, e.g. on the implementation
of specific processes in the company and its environment. The information of interest to the
entrepreneur may be, in particular, customer preferences and the specificity of using the
services or products offered. This technology provides much more data necessary for recording
and reliable cost calculation, as well as identifying the factors that affect them. In addition,

IoT enables better collaboration between buyers and suppliers in creating a new or improving
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an existing service or product, as well as determining the acceptable cost. Data exchange in IoT
also allows for the active participation of the consumer in the prediction of costs and revenues,
as well as cash flow. Thanks to a large amount of accurate data, it is also possible to detect new
factors, which primarily determine the effectiveness of a given organization, which should
contribute to precise planning and cost control, as well as to a fuller use of resources. In-depth
control of individual objects of the IoT system also allows for a significant reduction or even
elimination of potential failures and for making an accurate diagnosis as to the expected costs,

revenues, cash flows and shaping of non-financial indicators.
5.3. Big Data

Big Data represents the specific structure of a large-volume, real-time stream of data,
characterized by diversity, complexity and variability. The specificity of data with the Big Data
structure does not allow for their management with the use of previously known tools.
The characteristic structure of Big Data is the basis for the effective management of the rapidly
growing amount of data (Beath et al., 2012). Data management, consisting in proper processing,
interpretation and use in order to create valuable business knowledge (Willcocks, Whitley,
2009), it is the basis of action based on facts, not on intuition (Mayer-Schonberger, Cukier,
2013). The feature that distinguishes Big Data from traditional data processing is faster and
easier collection of a large number of specific data, especially non-financial and unstructured
data, such as video files or charts, characterized by a large number of information nodes.
In addition, data can come from a variety of internal and external sources and stream in real
time. Therefore, examining the correlation between individual data on the Big Data structure in
order to obtain reliable conclusions and new knowledge in a relatively short time requires the
use of innovative methods and technologies in Big Data analytics (Han, Kamber, Pei, 2016).

The starting point is to adapt the accounting information system to the use of Big Data
structure data. The implementation of this technology in accounting enables a significant
expansion of both the number and scope of available data. They can come from internal
accounting data and from outside. The source of external data can be, among others, financial
and non-financial institutions, state institutions, but also data from the Internet not indexed by
most search engines (Deep Web Data), including, inter alia, social media (Balicka, 2018).
Data collected in the accounting system can be used, for example, to record and calculate costs,
but also to forecast costs, revenues, cash flows and a number of financial indicators. Large data
sets in combination with advanced methods of artificial intelligence, such as machine and deep
learning, as well as with advanced analytical methods and increased computing power, allow
in accounting to precisely identify certain patterns in the formation of costs, revenues and cash
flows, and also enable the capture of factors determining specific changes. The application of
Big Data is also believed to influence the change of the cost structure, the way information is

used and the knowledge creation process (Bhimani, Willcocks, 2014).
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The implementation of Big Data in the accounting information system is the basis for
generating not only better-quality reports, but also precise forecasts. It enables the discovery of
new dependencies. It prompts a better understanding of the existing relationships between
financial and non-financial information. It increases the perceptual possibilities in terms of the
existing cause-effect relationships between the actions taken and the effects obtained. It also
contributes to the improvement of performance measurement tools, including the popular
Balanced Scorecard. It is also the basis for the development of new, flexible tools, such as
interactive picture-based dashboards, enabling real-time monitoring of financial results,
increasing the effectiveness of decisions made. An important support for decision-making
processes thanks to the accounting information system is also the possibility of implementing
automatic management systems, such as company liquidity management.

It should be noted that the pursuit of obtaining precise knowledge, enabling the optimization
of decisions, with the participation of modern information technologies, will lead to further
escalation of data. In order to tackle the data overload phenomenon, innovative advanced
processing methods such as deep learning are already being used at data sources such as Internet
of Things tools or local edge servers, that is, before the data goes to a dedicated database.
This process is known as edge processing (Balicka, Balicki, Dryja, 2021). This process is
known as edge computing (Balicka et al., 2019).

5.4. Cloud computing

Cloud computing is a technology that significantly supports the accounting information
system (Balicka, 2019). Cloud computing is understood as a data processing model that is
offered by external entities offering specific computing services, concentrated in one place on
the Web (Post-Lee, Pakath, 2014). Access to the services is possible from anywhere using
a computer with Internet access. These services are scalable due to the changing needs of the
recipients. There are three main service models, which include: Infrastructure as a Service,
Platform as a Service, Software as a Service (Kapelinski, 2014). Taking into account the
ownership criterion of a specific data processing model and the specific nature of their
implementation among recipients, the following types of computing clouds are distinguished:
Public Cloud, Private Cloud, Community Cloud, Partner Cloud, Hybrid Cloud and Dedicated
Cloud (Dziembek, 2016).

Using this technology in practice most often means transferring the provision of IT services
to the servers of cloud service providers. What distinguishes cloud computing from the
solutions offered so far related to IT outsourcing is the fact that users using this solution have
dynamic and instant access to the resources necessary at a given moment using a remotely
connected computer (Balicka, Balicki, Zakidalski, 2022). Storing data in the cloud of
a specialized provider allows enterprises to reduce the costs associated with the maintenance of

appropriate infrastructure, software and hosting (Balicka et al., 2014). Thus, the reliability and
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speed of calculations depends on the power of servers owned by the suppliers and the Internet
bandwidth. IT systems operating in the cloud enable virtually immediate use of the necessary
data processing services, increase flexibility and efficiency, and ensure effective data
management in the future, thanks to the scalability of services in the cloud.

The key determinants of the development of cloud computing include the growing needs
for data processing and storage along with the amount of data, as well as numerous technical
solutions facilitating access to the Internet. It can be said that cloud computing has become
a standard solution used by large corporations. According to Microsoft's strategic plans for the
coming years, the most important thing for the company will be the expansion of the cloud.
The corporate goal is to have 90% of all infrastructure in the public cloud. This strategy requires
the construction of successive technological levels that will enable its effective implementation
(Microsoft, 2021). Smaller enterprises are also increasingly interested in simple IT systems
used to process information in the cloud. Interest in the cloud is to be expected to continue to
increase, especially in EU Member States, as the Commission seeks to remove restrictions on
the location of data as well as on their free flow within the EU. The Commission is also
developing appropriate contractual clauses for the outsourcing of cloud storage services by
financial institutions.

IT systems operating in the cloud allow you to keep accounting and generate analyzes based
on documents sent in electronic form. The cloud is also a very good solution for interactive
dashboards created with dedicated applications. These types of applications and services are
largely cloud-based, thus facilitating the collection, management, processing, analysis and
visualization of data from various sources, including IoT tools, in real time (Gartner, 2021).
Microsoft's cloud solution is highly rated in this area (Enterium, 2022). There are also other

cloud-based solutions of this type available on the market (Cloud solutions, 2022).

6. Machine Learning Models for the analysis of financial data

Forecasting in the accounting information system can be effectively supported by deep
learning models, such as Convolutional Neural Networks or Long Short Term Memory Neural
Networks (Mylonakis, Diacogiannis, 2010). This kind of financial forecasting requires cloud
computing (Balicki, Balicka, Dryja, 2021). For example, some banking sector crises, also
affecting corporate finances, can be anticipated by trained deep learning models (Balicka et al.,
2013). This task is extremely difficult due to the small amount of data because about hundred
banking crises have been observed in the last fifty years, only (Oet et al., 2011). The banking
crisis in Poland in 2009 weakened the annual GDP by 14%. Because of EU funds, GDP returned
in 2010 to the previous level of EUR 360 billion, and it reached EUR 574 billion in 2021

(Eurostat, 2022). Much more deep crises were in Italy and Spain that returned to the previous
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values of GDPs after five years (Eurostat, 2022). In Greece, GDP was reduced to level of 2003
year. The effects of the global banking crisis were very serious and long-lasting in the case of
Greece because its value EUR 224 billion in 2010 fell to EUR 183 billion in 2021. In general,
two-year period of slow decline of GDP precedes the banking crisis, and then it becomes
an actual crisis with a significant decline in GDP (over ten percent) for the next two years.
Finally, the next two years will be making up for the effects of the crisis and reaching the level
preceding the banking crisis. Thus, effective models for predicting the occurrence of a global
banking crisis can significantly contribute to mitigating the effects of related economic crises.
For this reason, high hopes and expectations are associated with machine learning models as

early warning systems of the banking crisis.
6.1. Deep learning models for prediction and classification

The crisis related to the Covid-19 pandemic can trigger a much more severe economic crisis,
including financial and banking crisis. Compared with the same quarter of 2019, seasonally
adjusted GDP decreased by 14.1% in the EU in the second quarter of 2020. Within the second
quarter of 2020, GDP in the United States decreased by 9.5% compared with the previous
quarter. In 2021, GDP of Poland increased by 7.1% due to the reference level in 2019. Spain
(-3.2%), Portugal (-1.5%) and Italy (-1.2%) were the most affected by this crisis. On the other
hand, Ireland's economy is developing the best, with a growth of 14.1% in 2021. In addition,
Norway (11.3%), Lithuania (10.9%), Sweden (9.5%) and Denmark (8.3%) obtained the rapid
growth of GDP. To discover the pandemic crisis some deep learning models can be developed,
too.

Another area of development some deep learning models is the classification of the
credibility of borrowers to shrink an amount of unpaid loans. Too liberal lending and high
unemployment may lead to bank bankruptcy or to high social discontent in the case of probate
inheritance law and restrictive debt collection. Avoiding innovation in financial systems,
in particular, may lead to the uncontrolled development of a new currency system, as was the
case with bitcoin, where the financial transaction approval process adds a new entry to the
blockchain. Deep learning models can predict the course of Bitcoin, too (Frankel, Rose, 1996).

Bitcoin was applied in El Salvador, where Bitcoin Law granting the currency legal tender
status went into effect. In October 2021, there were more Salvadorans (three million, 46%
Salvadorans) with the Chivo bitcoin wallets than traditional bank accounts (29%). In January
2022, the International Monetary Fund urged El Salvador to cease using bitcoin as legal tender
regarding its risk to the country's financial stability and consumer protection. The switch to
bitcoin had made paying remittances more difficult for many Salvadorans, because the fees
associated with the bitcoin transactions were several times as expensive as traditional
remittances. Prior to the crash, several other countries had announced plans to adopt bitcoin as

legal tender, but only the Central African Republic has done so (Roy, 2021).
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The US economy is believed to be successful because of the aggressive absorption of high
technology. It is worth noting that Asian manufacturers are also supporting their activities with
artificial intelligence to develop products. In addition, several problems with climate modeling
are solved by deep learning models. In addition, the US defense industry, which develops dual-
use technologies, was called to make deep learning and IoT available to manufacturers,
innovators and entrepreneurs. An interesting example of combining deep learning and parallel
computing is the supercomputer IBM Watson that is helpful in making decisions, including
medical diagnostics. It is equipped with artificial intelligence enables correct diagnostics in
90% of lung cancer cases (Balicki, Korlub, Tyszka, 2016). Nuance Communications Inc. uses
Watson with speech recognition skills and medical knowledge in medical diagnostics. IBM 1is
also exploring the use of Watson as a lawyer assistant (Shouwei, Mingliang, Jianmin, 2013).

French company ARIA Technologies performs calculations to predict flood risk for
insurance companies by simulating extreme rainfalls. In addition, the impact of climate change
on natural hazards is simulated. It is worth mentioning one more interesting project is IBM Blue
Brain that try to simulate the human brain, one should reckon with modeling 100 billion neurons
and 1 trillion neural connections (Balicki et al., 2015; Hanschel, Monnin, 2005).

Aldrich et al. show that GPUs estimated 200 times faster computing than CPUs when
analyzing business cycles in markets (Aldrich E., 2011). Genetic programming is an alternative
to classic stock exchange applications based on technical analysis, such as the CRISMA system,
which determines a positive return on investment within 10 years with transaction costs of 2%
(Chen, Kuoand, Hoi, 2006; Brabazon, Kampouridis, O’Neill, 2020). Frequently, program
performance is compared with business strategies such as a buy and hold strategy (Schwaerzel,
2006) and more advanced autoregressive methods (Svangard et al., 2002).

Genetic programming may produce decision-making rules during dynamically changing
conditions on the stock market. An investor may buy the company's stock and holds its assets
for a relatively long period of time and sells when it makes a profit (Potvin, Soriano, Vall,
2004). In results, an algorithm provides buy and sell rules that can be triggered when certain

conditions are met.

6.2. Long Short Term Memory neural networks for estimation of predicted values

Deep learning models are used in computer games based on behavioral models, which
inspired similar applications in financial systems. Models are most often used in two areas: to
simulate phenomena taking place on capital markets and to support decisions made on stock
exchanges (Henley, Hand, 1996). It is assumed that the propensity to take risk depends on the
personality of the investor. The capital market is modeled as a set of autonomous entities,
each of which has the same goal (Atsalakis, Valavanis, 2013). The ability to model interactions
between rival agents facilitates the simulation and analysis of occurring phenomena.

The strategies of cooperation and negotiation of agents are also taken into account (Bosse,
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Siddiqui, Treur, 2010). On the other hand, simulating the market situation allows to predict
trends and make recommendations for transactions (Balicki, 2013).

On the other hand, Long Short Term Memory (LSTM) artificial neural networks are the
most efficient approach for stock market investments (Gately, 1999). LSTMs are learned based
on historical data of time series that is available through technical analysis (Nazari, Alidadi,
2013). In the case of the anticipation of numerical values, we consider a regression problem,
and in the case of symbolic values — the classification one. In the context of stock market
prediction, we are dealing with a specific problem of predicting time series (Baesens et al.,
2003). A training algorithm allows adjusting the synaptic weights in the model (Davis, Karim,
2008). Analyzing many training sets requires computing cloud.

The LSTM model remembers their states in memory cell. Data is passed through the cell
information, and then is accepted or removed. The block of LSTM consists of a block input,
three gates (input, forget, and output), a memory cell, and output activation function (Kumar,
Haider, 2021). Past information is saved that was learned in previous steps (Figure 5).
LSTM has two transfer states ¢’ (cell state) and 4’ (hidden state). Among them, the transmitted
¢’ changes very slowly, usually, the output ¢’ is the ¢’/ passed from the previous state plus some
values, while /' is often very different under different nodes. First, use the current input x’ of
LSTM and the 4! passed from the previous state to concatenate and train to obtain four states
(Aslam, Rasool, 2021).

Predictions

x.t.

Data from the
stock exchange

Figure 5. LSTM model to support stock market investments.

Source: Atsalakis G., Valavanis K. (2013). Surveying stock market forecasting techniques - Part I:
Conventional methods in Computation Optimization in Economics and Finance Research Compendium,
New York: Nova Science Publishers, p. 35.

An example of a prediction for the Warsaw Stock Exchange is based on a table with five
columns: opening price, highest price on a given day, lowest price on a given day, closing price
and trading volume. More advanced models can use information from social media about
a sentiment of the considered organizations. Besides, the other input data can support decision

making: average from the last » days or Gini index.
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For the selected organization, data of opening price are added to verify the prediction for
one day and seven days ahead. Data of opening price before 30 days are added to train the
model. 75% of the data is split as train data, and 25% is test data. Figure 6 shows how the
dataset is split.
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Figure 6. Division of PGE company data for supervised training (blue line) and testing (red line).
Source: Own study.

Figure 7 shows the simulated dependence of the achieved profit by the LSTM.
The experiment was carried out in relation to PGE company stocks. Concurrently, two other
predictions have been prepared by Support Vector Regression (SVR) (Awad, Khanna, 2015)
and Convolutional Neural Networks (CNN) (Balicki, 2009). We can observe that prediction by
LSTM (purple line) is very close to the actual values of PGE (blue line).
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Figure 7. Prediction of PGE open price between July 2020 and January 2022.

Source: Own study.

Deep neural networks are also used to optimize the stock portfolio (Staniec, 2003). Tasks
related to financial activities for which the support based on artificial neural networks was
successfully applied include the analysis of the creditworthiness of bank customers (Yobas,

Crook, Ross, 2000), risk analysis related to granting a mortgage loan (Zan et al., 2004),
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and building bid strategies. Besides, forecasting index values (German Credit Dataset, 2022)
and directions of trends on the stock exchange can be determined. Some models predict risk
classes of stock exchange financial instruments, detection of regularities in changes in the prices
of financial instruments and forecasting of bankruptcies (Brown, 2011). Neural networks do
not contain any assumptions about the modeled phenomenon. For this reason, they can identify
local market disturbances or dependencies occurring for a short time in financial markets.

An alternative way of stock exchange investments is the implementation of virtual brokers
to execute transactions on the market. Automated trading systems are used in high frequency
trading (HFC). Currently, we can own shares for mille - or even microseconds. The selected
models do not exhaust the enormous potential of using other methods of artificial intelligence
in financial systems (Gierusz, Kolesnik, 2021). An important dilemma is how to develop
machine learning models for an estimation of the informative value of the financial result in the
light of the usefulness of the financial statements (Martyniuk, 2013).

Remarks and conclusions

The results of theoretical research and numerical experiments confirmed that the impact of
digital technologies on the accounting information system supporting decision-making
processes 1is significant. Developing ideas for the implementation of solutions for the effective
use of digital technologies, and then their implementation in cooperation with the business
world is necessary to do not feel only the negative effects of automation and robotization.
Then, it is possible to develop the emergence of new, creative jobs and, consequently, a higher
position in the rankings regarding the level of digitization, as well as innovation and
competitiveness.

The use of cloud computing, the Internet of Things and deep learning models creates a great
opportunity to avoid deep crisis in the economy due to the negative effects in the banking
systems, a pandemic lockdown or war perturbations. In particular, the models of deep neural
networks implemented on cloud computing, predict the exchange rate, symptoms of corporate
bankruptcy, and banking crises. Besides, we characterize issues related to deep learning for
prediction in financial systems. Finally, a case study is studied for using Long Short Term
Memory artificial neural networks for stock market investment.

Answering the questions we asked at the beginning of the article, it is worth emphasizing
that the harmonious development of smart information technologies can be effectively
supported by carefully investing significant funds in the development of modern technologies
such as deep learning, Internet of Things and cloud computing. To support this hypothesis,
many examples were presented or cited. It will also ensure the synergy effect resulting from the

balanced interaction of key domain systems.
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Also in the paper, we tried to answer the question, how to use modern technology, including
machine learning, Internet of Things, and cloud computing. Complex deep learning models of
the intelligent enterprise require a lot of computing power for training. Summing up, we can
emphasize that we observe a very significant influence of deep learning and the Internet of
Things on directions of development of integrated financial systems.

An interesting direction for further research is the development of the other deep learning
models such as Convolutional Neural Networks for estimating the risk of the banking sector.
Moreover, an important problem is the use of deep artificial neural networks for testing the
credibility of potential borrowers.

The use of digital technologies accelerates the digital transformation towards Industry 4.0,
in which the implementation of all processes, including accounting, is changing.
As a consequence, the role of employees is also changing, including accounting specialists,
mainly management ones, who are responsible for the quality of material information created
for both internal and external financial reports. Business analysts are gaining more and more
importance, while certain activities, such as accounting records, will be automated. The right
choice, implementation and effective use of modern digital technologies in the accounting
information system of Industry 4.0 requires the acquisition of new knowledge, competences
and skills.
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Purpose: The purpose of this article is to present the results of an analysis of the environmental
impact of an innovative vertical parking solution, the so-called smart parking lot.
Design/methodology/approach: The Life Cycle Assessment (LCA) method was used for the
analysis. The study was conducted in accordance with the recommendations of ISO 14040/44.
Calculations were carried out using SimaPro software and the Ecoinvent database.

Findings: The analysis identified significant issues in the life cycle of a smart parking lot,
i.e., parameters indicating the greatest potential environmental impact of the solution,
in categories such as climate change, ozone depletion, carcinogenesis, eutrophication,
acidification, use of mineral and metal resources, and fossil fuels.

Practical implications: The results presented can be taken into account at the stage of
developing eco-innovative technical solutions.

Originality/value: The problem of an insufficient number of parking spaces forces the search
for optimal urban, economic and environmental solutions for the construction of parking lots.
Research results presented in the article represent the first phase of a broader project on the
analysis of the environmental impact of selected parking solutions.
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1. Introduction

The literature on the subject (Hu, Wen, 2012; Krivda et al., 2014; Pilepic et al., 2019; Sego
et al., 2021; Wang et al., 2016; Yetiskul, Senbil, 2018) and the survey research conducted by
the authors of this article (Baran et al., 2021) show that the ever-increasing number of vehicles
is affecting the deterioration of road capacity and the difficulty of parking a car. The study in
question showed that the problem of insufficient parking spaces mainly affects large cities and

people living in multi-apartment buildings, as well as those commuting by car. Based on
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a review of the literature (Duda-Wiertel, 2018; Wang et al., 2021; Yaacob et al., 2020), it can
also be concluded that the search for a vacant parking space contributes to higher emissions of
air pollutants, increases vehicle operating costs, and takes up more and more time for drivers
and passengers. The parking space problem forces the search for optimal solutions that take
into account the constraints of plot size, the high price of land, construction costs and
environmental pollution. Different expectations of different social groups, such as drivers vs.
urban residents (Baran et al., 2021) are also worth mentioning. Due to emerging urban,
economic and environmental issues, there is growing interest in modern technical solutions for
parking structures and parking management (Severino et al., 2021; Biyik et al., 2021; Jog et al.,
2015; Polycarpou et al., 2013; Krieg et al., 2018; Thomasa, Kovoorb, 2018; Kotb et al., 2017;
Slezok, Luczak, 2015; Issrani, Bhattacharjee, 2018; Block et al., 2020; Mendoza-Silva et al.,
2019; Al-Turjman, Malekloo, 2019; Khalid et al., 2021; Kalasova et al., 2021; Lin et al., 2017).
Given the above, the implementation of new parking solutions should look at all dimensions of
sustainability, the assumptions of a circular economy and the results of the latest research on
smart cities and future mobility (Bukowski et al., 2018; Gorniak, 2016). There are studies in
the literature on the effects of providing parking spaces on land use and the associated loss of
open space and biodiversity (Russo et al., 2019; Ibrahim, 2017). Nevertheless, there is a lack of
research on assessing the environmental impact of existing parking solutions in categories such
as climate change, ozone depletion, carcinogenesis, eutrophication, acidification, use of mineral
and metal resources, and fossil fuels, just to give an example. Research should address the entire
life cycle of parking lots, that is, from design, through operation, to decommissioning. The most
effective is the analysis carried out at the earliest possible stage of product design, since,
according to the so-called eco-design paradox, the possibility of reducing environmental impact
over the life cycle decreases as the design process progresses. Such analysis is possible through
the use of analytical tools, such as Life Cycle Assessment (LCA).

Research results presented in this article represent the first phase of a broader project on the
analysis of the environmental impact of selected parking solutions. The first phase research is
concerned with incorporating an extended environmental life cycle perspective into the design
and determining the environmental and social profile of a vertical parking solution,
i.e., an innovative system of so-called smart parking lot (Fig. 1). It takes about 33 m?, which
means that two standard parking spaces can accommodate 6 to 16 vehicles.
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Figure 1. An example of a smart parking lot.
Source: http://smartparking-systems.pl/realizacje/.

Vertical parking lots are becoming increasingly popular due to their vast space savings.
They also provide the highest level of security for both parking and property protection,
as the car remains in a secure parking structure preventing unauthorized access. Vertical parking
lots allow parking spaces to be found relatively quickly; therefore, they do not generate
additional costs related to vehicle operation and emissions (Baran, Tandos, 2021; Pashte et al.,
2016; Slezok, Luczak, 2015).

2. Material and methods

The analysis of the environmental impact of the innovative vertical parking solution,
the so-called smart parking lot, was performed using the Life Cycle Assessment (LCA) method.
The method allows to comprehensively analyze the environmental impact of a product
throughout its life cycle, i.e., from the acquisition of raw materials and materials, through the
production process, distribution to use and management of post-consumer waste. The analysis
was carried out following the recommendations of ISO 14040/44 in four steps (ISO, 2006a,
2006b):

Definition of purpose and scope;

Analysis of a set of inputs and outputs;

Life cycle impact assessment;

Interpretation.
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The study was based on the following:

PN-EN ISO 14040:2009, Environmental management — Life cycle assessment —

Principles and structure;

PN-EN ISO 14044:2009, Environmental management — Life cycle assessment —

Requirements and guidelines;

ISO/TS 14048 Technical specification, Environmental management — Life cycle

assessment — Data documentation format;

Data obtained from the manufacturer of parking solutions.

The analysis also used databases implemented in SimaPro, mainly Ecoinvent version 3.7.1.

Ecoinvent (Ecoinvent, 2020) is a database containing LCI (Life Cycle Inventory) data on

energy, transportation, waste management, building materials, chemicals, detergents, paper,

as well as agricultural products and processes.

3. Analysis of a set of inputs and outputs

Input-output set analysis involves collecting data for specific unit processes. The data for

input materials, utilities used, output emissions and waste can come from measurements,

calculations or estimates. This is a critical point in the analysis, as the accuracy and correctness

of the data determine the uncertainty of the final result.

With regard to the functional unit, the following processes are included in the life cycle of

a smart parking lot:

Process 1 — Steel from the cradle.

Process 2 — Transport of steel to gate.
Process 3 — Steel cutting.

Process 4 — Welding.

Process 5 — Drilling.

Process 6 — Coating.

Process 7 — Trial assembly and disassembly.
Process 8 — Packaging of finished elements.
Process 9 — Transport to client.

Process 10 — Building the foundation.
Process 11 — Assembly at the client's site.
Process 12 — Typical use.

Process 13 — Disassembly at the client's site.

Process 14 — Transport of used steel to recycling.

Process 15 — Recycling of steel waste.



Analysis of the environmental impact... 95

The data for the identified unit processes comes from manufacturer estimates and

measurements. With the processes described in the Ecoinvent database, the range from cradle

to gate and subsequent life cycle stages are captured.

Table 1.
Process modeling data

No. | Modeled processes | Ecoinvent database processes
Cradle-to-gate processes
1 Steel Steel, low-alloyed {GLO}| market for | Cut-off, U
2 | Electricity Electricity, medium voltage {PL}| market for | Cut-off, U
Heating Heat, central or small-scale, other than natural gas {Europe without
3 Switzerland}| market for heat, central or small-scale, other than natural gas |
Cut-off, U
4 | Diesel Diesel {Europe without Switzerland}| market for | Cut-off, U
5 | Drinking water Tap water {Europe without Switzerland}| market for | Cut-off, U
6 | Oils and lubricants | Lubricating oil {RER}| market for lubricating oil | Cut-off, U
7 Cotton textile, Textile, woven cotton {GLO}| market for | Cut-off, U
woven cotton
8 | Welding Welding, arc, steel {GLO}| market for | Cut-off, U
9 | Paints Chemical, organic {GLO}| market for | Cut-off, U
10 | Copper wires Wire drawing, copper {GLO}| market for | Cut-off, U
11 | LEDs Light emitting diode {GLO}| market for | Cut-off, U
12 | Packaging film Packaging film, low density polyethylene {RER}| production | Cut-off, U
13 Packaging Containerboard, linerboard {RER}| market for containerboard, linerboard | Cut-
cardboard off, U
Cement Cement, unspecified {Europe without Switzerland}| market for cement,
14 .
unspecified | Cut-off, U
15 | Sand Sand {RoW}| market for sand | Cut-off, U
16 | Gravel Gravel, round {RoW}| market for gravel, round | Cut-off, U
Transport processes
17 Transporting steel Transport, freight, lorry >32 metric ton, euro5 {RoW}| market for transport,
to the gate freight, lorry >32 metric ton, EUROS | Cut-off, U
— Transporting Transport, freight, lorry 16-32 metric ton, euro5 {RER}| market for transport,
finished elements | freight, lorry 16-32 metric ton, EUROS | Cut-off, U
to the client
18 .
— Transporting
used steel for
recycling
QOutput processes
19 | Scrap steel Scrap steel {Europe without Switzerland}| market for scrap steel | Cut-off, U
20 Wastewater Wastewater, average {Europe without Switzerland}| market for wastewater,
average | Cut-off, U
71 Waste mineral oil Waste mineral oil {Europe without Switzerland}| market for waste mineral oil |
Cut-off, U
2 Waste yarn and Waste yarn and waste textile {GLO}| market for waste yarn and waste textile |
waste textile Cut-off, U
23 Wastle paint on Waste paint on metal {RoW}| market for waste paint on metal | Cut-off, U
meta
24 }K{aste packaging Waste polyethylene {PL}| market for waste polyethylene | Cut-off, U
ilm
25 | Waste paperboard Waste paperboard {PL}| market for waste paperboard | Cut-off, U
2% Waste concrete V?ste concrete {Europe without Switzerland}| market for waste concrete | Cut-
off, U
27 | Waste — LEDs Waste electric and electronic equipment {GLO}| market for | Cut-off, U

Source: Own work.
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4. Analysis of a set of inputs and outputs

The collected data, presented in Chapter 3, was evaluated for the magnitude and
significance of potential environmental impacts of the product system throughout its life cycle.
The evaluation was carried out using SimaPro software, along with LCIA methods and the
Ecoinvent database. This Life Cycle Assessment phase consists of mandatory elements,
including characterization, and optional elements, such as normalization and weighting.
Characterization involves calculating the degree of each classified input/output's contribution
to their respective environmental footprint impact categories and aggregating the contributions
within each category. This requires linearly multiplying the data on a set of inputs and outputs
by the characterization factors for each given substance and given environmental footprint
impact category. An important concept is the impact category, or aspect of the environmental
footprint (e.g., a product has the potential to affect impact categories, such as climate change,
ozone depletion, carcinogenicity, eutrophication, acidification, use of mineral and metal
resources, as well as fossil fuels, etc.), and the environmental footprint category,
or the environmental footprint category.

The collected data was analyzed in two stages:

e “Cradle-to-gate”, which covers all processes from the extraction of raw materials to the
moment the product leaves the gate of the industrial plant; it is an analysis conducted to
determine the environmental impact of production;

e “Gate-to-grave”, which takes into account processes from use to end-of-life; used to
determine a product's environmental impact from the moment it leaves the

manufacturing plant.

4.1. Cradle-to-gate stage

Figure 2 shows the results of the analysis in terms of impact categories after the

characterization stage. The results in all impact categories are scaled to 100%.
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Figure 2. Environmental characterization from cradle to gate in terms of environmental impact for each
component after the characterization stage.

Source: Own study.

The data presented (Figure 2) shows that in all categories analyzed, steel production has the
greatest impact on the environment. The lowest impact is in the category of the depletion of
water resources (50.1%), and the highest in the category of human toxicity — carcinogenic
effects (97.7%). Notably, the impact in each category applies to the entire steel production
process, and therefore also to the use of electricity and thermal energy, transportation processes
and metallurgical processes.

The steel-to-gate transport is particularly evident in categories such as depletion of the
ozone layer (14.6%), land use (14.8%), ionizing radiation — effects on ecosystems (10.6%).
In the case of the impact category, the depletion of water resources is further marked by the
impact of the processes of steel cutting (11.3%), coating (9.01%), trial assembly and
disassembly (13.4%) and packaging (10.1%). The important issue is, however, that these
impacts relate only to a specific impact category and can be interpreted with reference to
a single impact category due to the fact that these are characterization results.

After the weighing stage, steel production has the potential greatest impact on the following
categories:

e Human toxicity — carcinogenic effects (91.6 Pt);

e Human toxicity — non-carcinogenic effects (17.8 Pt);

e Ecotoxicity for freshwater (3.64 Pt).
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To isolate the results for the production process itself, the process of making steel and
transporting the steel to the gate were excluded from the analysis at the characterization stage.

Figure 3 shows the results of this operation.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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m 3 Steel Cutting m 4 Welding
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m 7 Trial Assembly m 8 Packaging of finished elements of parking

Key: 1. Climate change; 2. Ozone depletion; 3. Human toxicity — non-carcinogenic effects; 4. Human toxicity —
carcinogenic effects; 5. Respiratory particulates / inorganic substances; 6. lonizing radiation — human health
effects; 7. Ionizing radiation — ecosystem effects (interim); 8. Photochemical formation of ozone; 9. Acidification;
10. Terrestrial eutrophication; 11. Aquatic eutrophication — fresh water; 12. Aquatic eutrophication — seawater;
13. Ecotoxicity for fresh water; 14. Land use; 15. Resource depletion — water resources; 16. Resource depletion —
mineral resources, fossil resources.

Figure 3. Environmental characterization of the production of smart parking elements in relation to
environmental impact for individual components after the characterization stage (excluding steel and
steel transport).

Source: Own study.

An analysis of the processes directly related to the production of the smart parking lot
highlights primarily the impact of the welding process in the category of human toxicity —
carcinogenic effects (82.2% in this impact category) and the impact of the trial assembly and
disassembly process in the category of depletion of mineral and fossil resources (48.9% in this
category).

As can be seen from the analysis of the weighing results, the processes directly related to
the production of smart parking lots have the greatest impact on the environment in the category
of human toxicity — carcinogenic effect. In this category, the greatest impact is associated with
the welding process (Figure 4).
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Key: 1. Climate change; 2. Ozone depletion; 3. Human toxicity — non-carcinogenic effects; 4. Human toxicity —
carcinogenic effects; 5. Respiratory particulates / inorganic substances; 6. Ionizing radiation — human health
effects; 7. Ionizing radiation — ecosystem effects (interim); 8. Photochemical formation of ozone; 9. Acidification;
10. Terrestrial eutrophication; 11. Aquatic eutrophication — fresh water; 12. Aquatic eutrophication — seawater;
13. Ecotoxicity for fresh water; 14. Land use; 15. Resource depletion — water resources; 16. Resource depletion —
mineral resources, fossil resources (Table 1).

Figure 4. Environmental characterization of the production of smart parking lots in relation to
environmental impact for individual components after the weighing stage (excluding steel and steel
transport).

Source: Own work.
4.2. Life cycle stages

Figure 5 shows the results of the smart parking lot life cycle analysis. The inventory data
for the life cycle stages after the cradle-to-gate stage are described in Chapter 3. The results
presented in all impact categories are scaled to 100%. This presentation of the results does not
make it possible to determine whether it is 100% low impact or high impact, but it does
highlight the relationships of the processes to each other for each category — this is how the
results after the characterization stage are graphically presented. Following the characterization
stage, the cradle-to-gate stage impact (described in Section 4.1) is dominant for all categories.
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Figure S. Environmental characterization of the life cycle of a smart parking lot in terms of
environmental impact for each component following the characterization stage.

Source: Own work.

5. Conclusions

The results of the calculations presented in this article can inspire decisions that, at the
design stage, can help effectively reduce environmental impact. In particular, they can form the
basis for the development of eco-innovative technical solutions. The results of the calculations
show that, considering the total life cycle impact of a vertical parking lot, the greatest
environmental burden arises at the cradle-to-gate stages — that is, from the acquisition of raw
materials to the manufacturing stage. The carbon footprint for the stage is 54,300 kg CO: eq,
which is 69.08% of the total life cycle impact in this category. The impact in this category is
also relatively large at the use stage of vertical parking — 2.5% of the total carbon footprint.
The environmental characterization of smart parking lot production in terms of environmental
impact for individual components after the weighing stage (excluding steel and steel transport)
shows the greatest impact of the welding process in the category of human toxicity —
carcinogenic effect (82.2%). Other impact categories standing out with a significant share are
resource depletion — water resources, human toxicity — non-carcinogenic effect, and freshwater
ecotoxicity. These impacts are due to the consumption of materials and energy, air emissions
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and generated pollutants. In all categories analyzed, steel production has the greatest
environmental impact — calculated from cradle to gate. The lowest impact is in the category of
the depletion of water resources (50.1%), and the highest in the category of human toxicity —
carcinogenic effects (97.7%). Notably, the impact in each category applies to the entire steel
production process, and therefore also to the use of electricity and thermal energy,
transportation processes and metallurgical processes. The steel-to-gate transport is particularly
evident in categories such as depletion of the ozone layer (14.6%), land use (14.8%) and
ionizing radiation — effects on ecosystems (10.6%). In the case of the impact category,
the depletion of water resources is further marked by the impact of the processes of steel cutting
(11.3%), coating (9.01%), trial assembly and disassembly (13.4%) and packaging (10.1%).
Based on the LCA results obtained for the vertical parking lot, it can be recommended to
consider applying design strategies for cleaner production and use, and improving energy
efficiency. In the context of a circular economy, it is worthwhile to undertake further research
on assessing the life cycle impact of various parking solutions on the environment. The result
of the research and comparative analysis can be the development of design options to support

decision-making.
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1. Introduction

The reality in which modern enterprises have been operating for several years is marked in
the first place by the pandemic that has increased the risk of doing business in an unprecedented
way (Marinov, Marinova, 2021). The epidemic unpredictability was enforced by the armed
conflict in Ukraine and the decision-making inertia of state organs (Aguinis, Burgi-Tian, 2021).
The uncertainty that resulted in the inability to assess future conditions and the likelihood of
their occurrence forced companies (in the way they organize and manage fundamental
changes), mainly in the field of remote work to use modern technologies (Zhong, Yifan,
Yameng Li, Jian Ding, Yiyi Liao, 2021). Moreover, this reality becomes more and more
complicated month by month due to the growing legislative and regulatory activity of the state,
characterized by an abnormally low level of legal regulations and standards for implementing
new legal obligations, along with a range of tools supporting these processes. For years, there
has been a legal inflation phenomenon in Poland which is currently at a record level. According
to Grant Thorton's report "Legal Barometer", in 2021, twenty one thousand pages of the new
law, which is 41 percent more than in 2020 was produced. However in the first half of 2022,
955 new legal acts were produced, numbering as much as 14.5 thousand A4 pages (Law
Barometer, Grant Thorton, 2022).

The application of the law by enterprises has long ceased to be limited only to its
interpretation through the analysis of difficult and complex legal provisions in search of their
meaning and correct application. In the current uncertain times, also the design,
implementation, execution and, above all, evaluation of organizational processes (which are
shaped not only by the provisions of common law, but increasingly by standards and internal
regulations as well as codes of good practice) play an increasingly important role (Drozdowski,
Rogozinska-Mitrut, Stasiak, 2021).

Therefore, compliance management systems (in short: CMS) play, especially at present,
an unprecedented role in the functioning of mature organizations (Gorgon, Raczkowski, Kraft,
2019).

Compliance is still a relatively new ground of management science and an instrument of
risk management in organizations. Due to its complex, multi-faceted nature, compliance cannot
be attributed to one scientific discipline. It is naturally derived from and is related to legal
sciences but from the methodological point of view it is embedded in the level of organizational
management, taking into account aspects of communication, psychology and ethics at the same
time (Barcik, 2019). The English term compliance in Polish is translated as "compatibility"
(Cambrigde Dictionary). However in Poland as in other European countries the term
"compliance" is commonly used. Historically the term compliance derives from medical
science and means adherence to therapeutic recommendations (Gaciong, Kuna, Adherence,

2008), while in trade it is equated with compliance in terms of compliance mainly with legal
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rules with broadly understood legal risk (Barcik, 2016). In order to take into account the
interdisciplinary nature and fully precisely and comprehensively define the functions that
compliance should fulfill in the organization, the author advocates a broad approach, proposed
by B. Jaruga, B. Makowicz, ISO 19600 and ISO 37301. It assumes that compliance is a way of
internal organization which minimizes the risk of irregularities in the organization, resulting
from non-compliance with legal standards but also any other internal obligations accepted on
a voluntary basis (Jaruga, Makowicz, Norma ISO 19600, Norma ISO 37301). In this
perspective compliance is a management instrument that enables compliance management with
regard to ethical principles, standards, norms and expectations of stakeholders in all types of
organizations. The main goal of compliance is to identify threats to the proper functioning of
the organization, their monitoring and then taking appropriate supporting and remedial actions.
Identification of threats and the related thorough analysis and assessment of the risks that occur
allows for precise determination of the levels of compliance properties (Chang, McAleer,
Wong, 2020).

The concept of the paper is to examine at what stage compliance is now, how the
implementation is going and how the compliance management systems in Polish enterprises
have been organized in the current economic situation determined by crises. To achieve this
goal the method of observation and interviews with people who deal with compliance in
companies (with whom the author cooperates as a legal advisor supporting CMS
implementation processes) was used. In addition it was based on the results of the research on
the state of Compliance in Poland, conducted in 2021 by the Compliance Institute in which the

author has been actively involved for years (Report Compliance in Poland, 2021).

2. Theoretical background

On the basis of the literature it is assumed that compliance in formal terms means
a compliance risk management system: Compliance Management System (CMS), which is
understood as a system of standards and policies introduced by the organization, as well as
activities undertaken in the organization, aimed at ensuring compliance with the principles of
ethics and legal regulations, thus minimizing the risk of non-compliance.

A CMS tailored to the structures and needs of a given organization should fulfill the

following basic functions (Table 1):
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Table 1.
Basic functions of the Compliance Management System
CMS Function Scope
Preventive function e protection of the organization, its employees, management from the negative

consequences of non-compliance,
e elimination of damages and reputation risk.
Repressive function e examination of the occurrence of irregularities,
o taking appropriate corrective actions,
e preparing the organization for cooperation with state authorities.

Advisory and e building awareness of the validity and compliance with the law and other
information function standards in force in the organization,
e communication at all levels of the organization.
Control and evidence e monitoring and reporting on irregularities.
function e collection and analysis of documentation in terms of possible liability in

proceedings before state authorities, as well as liability within the organization.
building, protecting and strengthening the reputation of the organization,
strengthening the competitiveness of the organization.

strengthening the trust of stakeholders.

increased confidence in the quality of products and services provided.

Marketing and quality
assurance function

Source: Barcik, 2019, p. 95.

CMS is currently standardized based on two ISO standards. The first is the ISO19600
Compliance management systems - Guidelines standard, published in 2014 and it is the
so-called B-type standard, i.e. containing recommendations which, however, cannot be the
basis for certification. The second standard is ISO 37301 Compliance management systems -
Requirements with guidance for use, which was published in 2021 and is a type A standard
containing, unlike the previous version, requirements and subject to certification.
Both standards have a CMS structure scheme. Below, in Figure 1, a diagram from the
ISO 19600 standard is presented, while in Figure 2 - a diagram from the ISO37301 standard.
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Figure 2. Schematic diagram of the CMS - ISO 19600.

Source: ISO 37301: 2021 (E), Compliance management systems-Requirements with guidance use, p.vii.
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The organizational structure of compliance management proposed in both ISO standards
was based on such fundamental foundations as: Good Governance rules, universality, long-term
nature, transparency, flexibility, responsibility, proportionality and independence.
For the purposes of creating a model CMS, three basic, general concepts have been consolidated
in standards:

e Risk Management System: risk management model.

e High Level Structure: canon of management system structures.

e PDCA-Model: Plan-Do-Check-Act model of continual improvement.

In the author's opinion, however the CMS scheme presented in the ISO37301 standard is
more transparent. This is probably due to the fact that individual elements of the system are
included in the PDCA scheme which clearly indicates the stage of the process at which the
organization and persons responsible for the system are located. Properly functioning
compliance should first of all be rooted in the organizational culture of a company (Jedynak,
Bak, 2021). All employees should follow the system of values adopted in the organization, and
this is possible when they are convinced that compliance with the law brings benefits not only
to the company, but also to them. Therefore the attitude of the management team is of key
importance, as it should set clear landmarks in conflict situations (Makowicz, Jagura, 2020).
By placing ethical principles as the foundations of an efficient compliance system, the tone
from the top and leading by doing rules become other elements inherently related to CMS.
According to the ISO37301 standard, the company's management and top management should
demonstrate leadership and commitment to the compliance system through (ISO37301):

e ensuring that the goals and policy of compliance are set and consistent with the strategic

direction of the organization,

e ensuring the integration of the compliance system requirements with the organization's
business processes,

e ensuring that resources necessary for the compliance system are available;,informing
about the importance of effective compliance and compliance with the requirements of
the compliance system,

e ensuring that the compliance system achieves the assumed results,

e promoting continous development,

e managing and supporting the staff in order to increase the effectiveness of the
compliance system,

e supporting other relevant roles to demonstrate their leadership, which translate into their

areas of responsibility.
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In summary, it is the management who is ultimately responsible for the CMS in the
organization and whether it will achieve its goals. Therefore, the better an example to be
followed by top management and the more examples of its exemplary behavior and compliance
with compliance rules, the easier it will be to convince the rest of the staff to follow them and
enforce them (Wijaya, 2021).

On the other hand, the actions of management in the leading by doing should be as follows
(ISO37301):

e ensuring and maintaining the values of the organization,

e ensuring that policies, processes and procedures are created and implemented in
accordance with the compliance principles,

e ensuring that they are kept informed of compliance issues, including non-compliance,
and that appropriate measures have been implemented,

e ensuring that compliance with compliance is maintained and non-compliance is
properly addressed,

e ensuring that compliance responsibilities are assigned to the appropriate positions,

e hiring or appointing staff to positions related to compliance,

e ensuring that the reporting system is in use.

Managers should therefore, by their example, stimulate the organization to develop in the
area of compliance and additionally using their position and authority, expand awareness and
build an organizational culture based on the principles of compliance (Wolniak, 2019).

In this aspect, an extremely important role is played by the reporting of irregularities (SIN)
occurring in the organization (the so-called whistleblowing), which are included in the area of
compliance communication and not only fit into the compliance culture, but also determine the
effectiveness of the entire CMS, constituting its central area. They are described as “pro-social,
based on the principle of trust, activity of the unit informing that members of its organization
violate the rules” (Waszak, 2018). Moreover, whistleblowing systems reflect the actual attitude
of the organization towards its ethical obligations. They are not only tools of control, but should
shape the organizational culture by building greater employees' awareness of their right to
confidential reporting of abuse, and thus increasing their sensitivity to breaking ethical
principles in the organization and limiting possible conflicts of values between ethics and
loyalty and subordination. towards the superior. In order to strengthen the whistleblowing
function in the organization, SINs are usually integrated with compliance audits, internal

investigations and investigations.
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3. Selected research results

The survey research was carried out over a period of 3 months from May to July 2021 by
the Compliance Institute under the substantive patronage of the Viadrina Compliance Center at
the European University Viadrina in Frankfurt (Oder). A total of 99 respondents took part in
the survey, who were only people dealing with CMS in the surveyed companies, usually
Compliance Officers. Enterprises represented various industries, with the most numerous group
being representatives of the energy, banking and financial sectors (31% in total), and in the
remaining scope also the following sectors: food, IT, trade, automotive, transport, healthcare
and medical, construction and others (69%). At the same time, the quantitative research was
deepened by qualitative research, which was based mainly on interviews, study visits and in-
depth "learning" workshops with accompanying discussions in selected enterprises
participating in the survey, with which the author cooperates within the framework of
professional practice as a legal advisor, supporting CMS implementation processes. It is worth
emphasizing at this point that a model often practiced by Polish enterprises is the
implementation of CMS with the support of external entities and as many as 70% of enterprises
decide to choose a law firm in this respect, which is dictated by the real need for additional
external specialist support in a given field of law.

Determining the reasons for implementing CMS in the enterprise became the starting point

for the further research process.
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Figure 3. Prerequisites for implementing a CMS in an enterprise.

Source: own elaboration based on Raport Compliance w Polsce 2021. Systemy zarzadzania zgodnoscia:
miedzy pandemig a nowym tadem. Edycja 2021, Viadrina Compliance Center, Instytut Compliance,
Wolters Kluwer, Available online: https://instytutcompliance.pl/wp-content/uploads/2021/10/Raport-
Compliance-2021.pdf.
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The first question about the reasons for implementing CSR in the enterprise was presented
in Figure 3. Due to the fact that the answers obtained in this question were not unambiguous,
it became necessary to make them more precise during individual interviews. Entrepreneurs
from the regulated market indicated the legal obligation to have a CMS as the main premise for
its implementation. It is important to indicate the fear of sanctions (for over half of the
respondents it is an important or very important reason) and the protection of reputation
(for 80% it is an important/very important reason), which in the opinion of entrepreneurs is
strongly correlated with the current economic situation, and primarily the risk resulting from
operating in an unstable legal environment. In this respect, the respondents showed the greatest
fear of being inspected by tax authorities, the National Labor Inspectorate, the Office for
Personal Data Protection, the Central Anticorruption Bureau, the Office of Competition and
Consumer Protection.

In this context it was important to examine one of the key factors determining the
effectiveness of CMS is the company's management board's approach to the risk of

non-compliance, taking into account the current conditions.

low, which means the company's low readiness to
. 36%
take such risks
average, largely depends on individual cases, 58%
regulations, level of sanctions, controlling authority ?

high, which means that the management board is
ready to accept situations in which the company is
not fully prepared for new regulations and legal
obligations

6%

0% 20% 40% 60% 80%

Figure 4. Readiness of the board/management to take risks resulting from new and changing legal
regulations.

Source: own elaboration based on Raport Compliance w Polsce 2021. Systemy zarzadzania zgodnoscia:
miedzy pandemig a nowym tadem. Edycja 2021, Viadrina Compliance Center, Instytut Compliance,
Wolters Kluwer, Available online: https://instytutcompliance.pl/wp-content/uploads/2021/10/Raport-
Compliance-2021.pdf.



Compliance as a reliable instrument... 115

According to the outcomes presented in Figure 4. the overwhelming majority of insurance
coverage respondents has an approach to accepting legal risk. They are aware of numerous
negative legal consequences, mainly in the form of financial sanctions, for possible non-
compliance, and generally prefer not to risk their occurrence. Hence, another important issue
was to establish the level of interest and openness in the management board's attitude to
compliance and readiness for investments related to the implementation and improvement of
the CMS. Figure 5 presents the respondents' assessment of the attitude of the management board
to the compliance principles in the company - mainly in terms of the implementation of the
following principles: ton from the top and leading by doing. On the other hand, Figure 6 shows
the level of the management board's involvement in the CMS mainly through the prism of

readiness to incur investments related to its implementation and improvement.
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Figure 5. Management's attitude to compliance rules in the company: the principle of tone from the top
and leading by doing.

Source: own elaboration based on Raport Compliance w Polsce 2021. Systemy zarzadzania zgodnoscia:
miedzy pandemig a nowym tadem. Edycja 2021, Viadrina Compliance Center, Instytut Compliance,
Wolters Kluwer, Available online: https://instytutcompliance.pl/wp-content/uploads/2021/10/Raport-
Compliance-2021.pdf
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average - 8%
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Figure 6. The level of commitment of the management board and readiness for investments related to
the implementation and improvement of the CMS.

Source: own elaboration based on Raport Compliance w Polsce 2021. Systemy zarzadzania zgodnoscia:
miedzy pandemig a nowym tadem. Edycja 2021, Viadrina Compliance Center, Instytut Compliance,
Wolters Kluwer, Available online: https://instytutcompliance.pl/wp-content/uploads/2021/10/Raport-
Compliance-2021.pdf.

Declarations in this regard are undoubtedly encouraging and testify to the maturity of
enterprises, however, the in-depth interviews and observations of the author show that the
above-mentioned readiness and openness in practice is largely dictated by the fear of sanctions
and which have a considerable general and preventive significance and have a significant
impact on business decisions and investments. The respondents equate the principles of
ton from the top and leading by doing with good, ethical actions of company managers.
In addition, the implementation of the above-mentioned principles is equated with active
actions on the part of the management board supporting the culture of compliance, in this aspect
the most frequently indicated activities include: regular contact and discussions with the
Compliance Department, messages from the management board confirming the importance of
compliance for the functioning of the company, commissioning regular CMS effectiveness
studies, participation in compliance training.

The vast majority of the surveyed companies (over 90%) have Irregularity Information
Systems and are treated as key elements of the CMS. For this reason, it was important to
determine whether employees use them and whether and how investigations are conducted
(Figure 7).
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Figure 7. Use of Irregularity Information Systems by employees - Do employees use the possibility of
reporting observed irregularities?

Source: own elaboration based on Raport Compliance w Polsce 2021. Systemy zarzadzania zgodno$cia:
miedzy pandemig a nowym tadem. Edycja 2021, Viadrina Compliance Center, Instytut Compliance,
Wolters Kluwer, Available online: https://instytutcompliance.pl/wp-content/uploads/2021/10/Raport-
Compliance-2021.pdf.

In this context, some respondents pointed to certain psychological barriers resulting from the
Polish cultural and social context and the treatment of the whistleblower as a person disloyal to
his colleagues. Investigations after reporting irregularities are standard in companies where
SIN operates, while the differences concern the authorities that conduct them. As a rule, these
are Compliance Departments, independently or together with the Audit, HR departments or the
so-called shop stewards, legal departments, ethics advocates. Unfortunately, in the author's
opinion, entrusting the Compliance Departments with conducting explanatory proceedings is
not a very good solution. Compliance officers are primarily to build a culture and awareness of
compliance, enjoy trust and care for relations within the company. Acting as an investigator
appears to interfere with these assumptions and consequently may result in a conflict of interest.

The pandemic and the war in Ukraine and the resulting economic crisis influenced the
perception and functioning of CMS in enterprises. In 35%, the CMS has gained importance,

and in 65% it has not lost its importance (Figure 8).
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Figure 8. How the pandemic and current economic and political crises affected the CMS in the
enterprise.

Source: own elaboration based on Raport Compliance w Polsce 2021. Systemy zarzadzania zgodno$cia:
miedzy pandemig a nowym tadem. Edycja 2021, Viadrina Compliance Center, Instytut Compliance,
Wolters Kluwer, Available online: https://instytutcompliance.pl/wp-content/uploads/2021/10/Raport-
Compliance-2021.pdf.

It was also established in which areas of compliance risk have gained the most importance

in the last two years (Figure 9).

counteracting corruption and abuse 66%

preventing conflicts of interest 46%

implementing and ensuring the effectiveness of
whistleblowing mechanisms and conducting internal
investigations

73%

counteracting money laundering and financing of
terrorism

44%
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Figure 9. Areas in which compliance risk was of greatest importance for the functioning of the company
in the last two years.

Source: own elaboration based on Raport Compliance w Polsce 2021. Systemy zarzadzania zgodno$cia:
migdzy pandemia a nowym ladem. Edycja 2021, Viadrina Compliance Center, Instytut Compliance,
Wolters Kluwer, Available online: https://instytutcompliance.pl/wp-content/uploads/2021/10/Raport-
Compliance-2021.pdf.
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The answers to this question were conditioned by the challenges posed by the necessity to
comply with the EU Directive on whistleblower protection. Frequent indications of a conflict
of interest are also significant.

As for the development of CMS in the near future, the vast majority of respondents are
already convinced that the importance of CMS will increase (Figure 10).
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Figure 10. Will the CMS gain, lose or change meaning in your company in the near future?

Source: own elaboration based on Raport Compliance w Polsce 2021. Systemy zarzadzania zgodno$cia:
miedzy pandemig a nowym tadem. Edycja 2021, Viadrina Compliance Center, Instytut Compliance,
Wolters Kluwer, Available online: https://instytutcompliance.pl/wp-content/uploads/2021/10/Raport-
Compliance-2021.pdf.

The above results are optimistic and confirm the global trend that compliance is also
developing in Poland. The respondents, justifying their answers in this respect, emphasized that
they were dictated by the belief that CMS to a greater or lesser extent but it works in crisis

conditions that entrepreneurs have been struggling with for several years.

4. Discussion

The outcomes of the research correspond to the overall conclusions discussed in the
literature. A systemic approach to compliance risk management entails the need to implement
compliance in all processes of the organization (Blecker, Hortnesius, 2014; Jagura, 2017).
The basic condition and determining the effectiveness of a CMS is the adaptation of the system
to the needs of a specific organization. This is due to the fact that different types of organizations
are exposed to non-uniform forms of risks typical of their activities (Polinkevych et al., 2021).
Hence, there is a need to apply various, risk-neutralizing measures, adequate for a given
organization and existing risk circumstances, in relation to their application and optimization
(Crovini, Schaper, Simoni, 2022). The need to adapt the CMS to a specific organization is
already visible in the first key decisions preceding the implementation of the CMS.
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Namely, it is primarily about deciding whether the system should be internal or external and
also whether it should be centralized or decentralized. The internal CMS is integrated with the
structure of a given organization and its functioning is the responsibility of the members of the
organization usually Compliance Officers who know the organization and the specificity of its
activities. In practice such a solution has a positive effect on internal communication, reducing
the risk of confidential and sensitive information flowing beyond the organization and CMS
processes, conducts training and then, depending on the needs, constantly monitors and adjusts
the system. The advantages of the above solution are the independence and specialist
knowledge of external specialists. Centralized CMS includes a central compliance department,
which from the headquarters position, uniformly manages the system in all departments of the
organization, while having a global view of its functioning. This enables central control of the
system while maintaining a uniform standard throughout the organization. The decentralized
system on the other hand is integrated into individual operational units. Thanks to regular
reporting to the CMS department it ensures its comprehensive integration. A decentralized
solution results in the proximity of CMS tasks and better adaptation to the current functioning
of the organization (Coglianese, Nash, 2020). Another element that is indicated as determining
the effectiveness of CMS is integration with management systems functioning in the
organization (Barcik, 2020). CMS is usually integrated with internal audit, operational risk
management system, social responsibility system, internal functional control (managerial
supervision) as well as with anti-corruption systems. Although in the case of the latter, due to
the fact that the risk of corruption is considered one of the basic compliance risks,
the CMS itself is often treated as an anti-corruption system. CMS integration with the
mentioned management systems increases the transparency and efficiency of these systems,

and also leads to process optimization.

5. Conclusion

The considerations and research results presented in the article allowed for the analysis and

general assessment of CMS in Polish enterprises. The following conclusions can be reached:

e The first key conclusion is the undisputed development of compliance in Poland in
particularly difficult, crisis conditions, accompanied by a high level of inflation and
legal instability which demotivates entrepreneurs and discourages investors. The above
challenges determine the nature of Polish CMS. While in the world the evolution of
compliance draws more and more from the achievements and methods of conservative
psychology (mainly aiming at focusing on the individual and trying to determine why

and under what circumstances the rules are broken and above all how and what
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conditions to create to prevent it) in Poland a preventive approach to compliance is more
visible.

e The management of the vast majority of enterprises shows protective attitudes in terms
of readiness to take legal risk. Is aware of the negative legal consequences of non-
compliance, primarily in the form of financial sanctions, and prefers not to risk their
occurrence. The sanctions provided for in the Polish legal system are clearly of general
and preventive importance and have a key impact on making business decisions.
This approach determines the expectations set for compliance systems.

e Management board members play a fundamental role in the organization and efficient
functioning of the CMS in the surveyed companies. The adoption of the principles: ton
from the top and leading by doing sets the direction for the development of the CMS in
the company.

e A prospective area of development and simultaneous challenges determined by the
conditions of the Polish cultural circle is the implementation of appropriate systems of
informing about irregularities integrated with the CMS.

The obtained research results also outline research perspectives for the future related to

a comparative analysis of the specifics, methods and principles of the implementation and

functioning of the CMS in an international perspective.
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1. Introduction

The dynamically changing environment, driven by technological development is itself
already creating challenges for enterprises. Proposed in 2012, The Industry 4.0 strategy (I 4.0)
has opened unlimited and hitherto unknown possibilities for the reality of the industrial world
(Kagermann, Wahlster, Helbig, 2012). When we added, unprecedented situations such as the
Covid19 pandemic or the drastically worsening state of the climate, can say, that companies in
the third decade of the 21st century “are living in very interesting times”. The deteriorating state
of the environment is the responsibility of consumer lifestyles and especially industry, which,
despite the many concepts that have appeared in recent years, continue to lag the challenges
facing humankind, especially in terms of the environment.

The progressive global degradation of the environment makes it possible to hypothesize
that the current business models, which are primarily profit-oriented, will have to be redefined
soon. This is unlikely to be the result of the establishment of new SDG by the United Nations
(UN), since, as a recent UN report shows, the achievement of the current goals is under severe
threat (unstats.un.org, 2022). Among the main reasons for this are the Covid-19 pandemic,
the war in Ukraine, and developing to an ever-widening extent, the climate crisis (in 2021,
CO> emissions increased by 6%, making up more than the reduction that was achieved during
the pandemic - a decrease of 5.4%) (unstats.un.org, 2022). While the issue of the Covid-19
pandemic and the war in Ukraine and other parts of the world is not related to the industry,
the issue of the climate crisis is a direct consequence of its actions.

The very concept of sustainable development, very correct in its assumptions, becomes
helpless when confronted with economic and economic systems, and the recommended
transition from a linear economy (LE) to a circular economy (CE) (Kirchherr et al., 2017) does
not have the momentum that the environment would expect. CEA, related to the issue of
intelligent use and manufacturing of products (rejecting some solutions, thus some products,
increasing the intensity of their use, while reducing the consumption of raw materials and
materials (Refuse, Rethink, Reduce), extending the life cycle of products with its spare parts
(through reuse, repair, refurbishing, remanufacturing or repurposing - Reuse, Repair, Refurbish,
Remanufacture, Repurpose) to the rational use of materials using recycling and recovery,
including energy recovery ending (Recycle, Recover) should become the new guidelines of
every industrial sector — 10R (Potting et al., 2017).

The concept of RL appeared in the literature as early as the 1980s, the twentieth century
changing its essence over the following decades to complete in its final form the phased division
of logistics (procurement, production, distribution, returns and disposal). Earlier publications
on the subject focused on reverse logistics processes such as transportation and warehousing in
the context of reverse distribution (Tibben-Lembke, 2002). The focus then was on the issue of
taking back from the market products that customers have abandoned purchasing. In the late
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1990s and the beginning of the first decade of the 21st century, they began to link RL with the
product life cycle. In 1998, Rogers and Tibben-Lembke defined RL as the process of managing
(planning, implementing and controlling) the efficient and cost-effective flow of raw materials,
finished goods and related information, from the point where the products were consumed or
used, to the point of original origin of the products, in order to recover specific value or dispose
of them properly - the term utilization and return logistics was then used (Rogers, Tibben-
Lembke, 1998). The current shape of RL dictates a broader view of the issue, in which the
process of disposal, should be a last resort. This is due to the need to incorporate into the concept
of RL the aims of the Framework as well as the principles of CEA formulated within the
framework of the 10R principle.

To describe idea of RL also can use the concept of Closed-Loop Supply Chain (SCCL).
SCCL is an integrated system coordinating the flow of materials with the need to address
diverse issues such as capacity, number, location of infrastructure facilities or coordination of
the very flow of goods, materials, and raw materials through the network both towards
customers and back. A considerable challenge in this case is also forecasting the demand of
finished goods and the supply of products from the market. In such a model, RL has
an operational character. It stands for a deliberately designed and organized arrangement for
collecting materials from end users to warehouses or production centers to recover any value
from the collected goods (Gholizadeh, Tajdin, Javadian, 2020). SCCL thus focus on collecting
partially or wholly used products from customers and creating (or using) the value of the
products themselves or their components, parts, or materials for newly created products (Guide,
Li, 2010).

One of the simpler mathematical models of SCCL for disposables is presented by Krstev
D., and Krstev A., They proposed supplementing the traditional logistics phases (procurement,
production, distribution extended to the end customer) by forcing a reverse flow of waste
products collected from the market by collection centers, which either go to the manufacturer
or are recycled - Figure 1 (Krstev, D., Krstev, A., 2022).

Al-Salem et al, on the other hand, pointed out the possibility of dividing logistics into
Forward Logistics and Reverse Logistics (Al-Salem, et al., 2016). Their model, shown
in Figure 2, considers the stages of delivering a product to the market, reusing them, using
common warehouses of different manufacturers for this purpose, ending with reverse
warehouses. From both common and reverse warehouses, products go directly to factories,
where they are either reused or sent to recycling processes. In their final form, disposal process
takes place, as part of recovery operations recovering the energy gained from the process in the
final stage.
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Figure 1. Closed-loop supply chain for single-use devices.

Source: own compilation based on Krstev, D., & Krstev, A. (2022). Reverse Logistics - Possibility,
Expectation and Sustainability Perspectives. Natural Resources & Technology, 16(1), 3971.
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Figure 2. Closed loop supply chain network.

Source: Al-Salem, M., Diabat, A., Dalalah, D., & Alrefaei, M., (2016). A closed-loop supply chain
management problem: Reformulation and piecewise linearization. Journal of Manufacturing Systems,
40, 3.

In the presented model, it is worth noting the conceptualization of "forward" and
"backward" logistic. Relating this to the context of a phase-based view of logistic, in reverse
logistics the phases of procurement, production (processing), distribution and returns will
remain the same. Logistics in its assumptions will continue to focus on the efficient and
effective flow of goods, information, cash, and others., with three basic elements changing:

1) the direction of flow (forward - backward),

2) the conditions of the processes of supply, production (processing), distribution,

and returns dependent on the flows,
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3) the intensity of logistics processes (transportation, warehousing, packaging including
packaging, inventory management and order handling) dependent on the direction of
flow and the phases that occur in them.

SCCL should therefore, like the qualitative PDCA/SDCA (Plan Do Check Act/ Standardize

Do Check Act) cycle (Imai, 2006), execute forward and backward flows, creating or recovering
value at each stage. A side effect of these activities should be to minimize waste.
The manufacturer receives raw materials and materials from suppliers, balancing waste. From

final form of waste recover the energy - Figure 3.

Manufacturer

Raw Materials
Materials

Market
Clients

Waste - Energy Waste - Energy

everse processing
Recover Centers
Recycling Centers

Reverse
Distribiusion

) (= 24m

Forward
Logistics

Waste - Energy

Figure 3. Closed-loop supply chain model considering forward and reverse flows.

Source: own study.

The entire SCCL system should incorporate the technological advances of I 4.0, creating
logistics and supply chains at the 4.0 level - L&S.C. 4.0. Its clustered approach and gradual
replenishment of materials and raw materials, can shorten the length of supply chains, making
them even more resilient and resilient (Bielecki, 2022). A key element in the operation of such
a model, becomes the design of products considering the use of reverse flow elements in them
under the broad concept of DfX.

The SCCL or RL models presented require a variety of conditions, which include:

e creation of a unified system of identification of raw materials, materials and parts used
depicting such attributes as, for example, degree of wear, origin, potential durability,
and many others,

e defining take-back rules (minimum, average and maximum life cycle of products),
which has a direct impact on the supply of goods taken off the market,
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e initiative-taking customer behavior in used product returns (e.g., delivering products to
selective take-back points, or taking apart used products and segregating materials
according to Reverse Manuals, for example,

e cooperation of enterprises on standardization, modularity and multifunctionality of
manufactured materials, components, and others. for their secondary use,

e standardization in product design considering the possibility of recovering specific
components from the products used,

e increase involvement of countries and manufacturers (more extensively than is
currently) in promote sustainable development and CE,

e regulations on the definition of new products that have used raw materials, materials,
parts in them, or issues of warranty, guarantee, and others,

¢ and others.

It is also important to note the scale of the phenomenon and its periodization. This is because
it is not possible to create a closed-loop supply chain system and implement it in a brief period.
In this case, setting a roadmap for change and its consistent implementation can contribute to
the realization of the goals of SDG and CEA by supply chains.

2. Method and Results

To present the scale of the phenomenon, related to the challenges of implementing the
principles of SDG and CEA within RL or SCCL in HAI industry, used information from
"Association of household appliance employers representing manufacturers and importers of
household appliances in Europe and Poland - APPLiA EU and APPLiA PL". The choice of
HALI industry was deliberate and justified by the availability of data and information within the
websites of APPLiA EU and APPLiA PL.

The APLLIiA association originally appeared under the name CECED Europe, was founded
in 1954. In Poland, CECED was registered in 2004. In 2018, the CECED changed the name to
the APLLiA. The association functioning in Poland includes 27 companies viz: Aged, Amica,
Ariston, Atlantic, Beko, Biazet, BSH, Candy-Hoover, Ciarko, Daikin, De'Longhi, Dyson,
Electrolux, Franke, Gorenje, Jura, Kércher, Miele, MPM, Philips, SEB Group, Samsung, Smeg,
Teka, Vestel, Vorwerk, Whirlpool to which more than 50 brands known in Poland belong
(https://applia.pl/o-nas/, 2022).

For research used the APPLiA EU and APPLiA PL for the information, materials and
industry reports they have. Four areas were using for aggregation of data related directly or
indirectly to SDG and CEA. These areas included:


https://applia.pl/o-nas/
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1) examination of general information (goals, ongoing projects, trends, and others.),

2) survey of press and information materials,

3) examination of industry positions,

4) examination of reports in the context of data to find the challenges facing the home
appliance industry.

The first area involved the extraction of general information. The association's European

website has three primary goals:

1) promoting sustainable lifestyles (appliances with resource-saving and energy-saving
features that promote sustainability),

2) living in a connected home (designing connected, smart, innovative, and ultramodern
appliances that improve comfort and implement sustainability guidelines),

3) accelerating Europe's economic growth (a global, free, sustainable, open, and fair-
trading system) (https://www.applia-europe.eu/topics, 2022).

In each of the goals presented, APPLIA EU headquarters also mentions the need to

cooperate on the issues with EU bodies with regulatory influence.

In addition to the goals, the website offers information about initiatives undertaken by
APPLiA EU which include:

e ways to deal with f-gases,

e the development of compliance templates to allow suppliers to meet requirements
arising from the implementation of EPREL - the European Registry for Energy
Labeling,

e seeking solutions to minimize microplastic pollution,

e clectricity saving tips for household appliances (https://www.applia-
europe.eu/initiatives, 2022).

The Polish side of APPLiA presents three main topics:

e closed-loop economy,

e energy efficiency, and

e product safety.

On the APPLiA website, you can find a closed-loop CE model with "Circular devices" as
its centerpiece - Figure 4. APPLiA's CE model starts from the stage of obtaining raw materials,
through design, manufacture, use, repair to the recycling and recovery stage.

The first step is the efficient and rational use of resources and materials, which, incidentally,
also follows from the basic paradigms of production management. The next phase is design that
considers legal guidelines for eco-design and energy efficiency. As APPLiA EU declares,
all products designed, manufactured, and delivered to the European Union (EU) market follow
applicable legal requirements. During designing products, it is considering the main guidelines
such as the use of raw materials and materials, energy efficiency, technological advances,
and customer preferences. In the next phase, production, the aims are to reduce the
environmental impact of production processes smoothly and gradually. In the use and
consumption phase, the overriding goal is to deliver products to the market that minimize
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energy and water consumption. The next stage is reuse after repair processes. According to
statements by APPLiA EU - in 2018, more than 91% of repair requests, ended in actual repair.
The recycling and recovery complete the circle, leading to the closure of the circuit
(https://www.circularappliances.eu/home, 2022).

Manufacturing
Processing

Usage
Repair
Again Usage
(Reuse)

Figure 4. Closed-loop economy model according to APPLiA PL and APPLiA EU.

Source: http://applia.pl/tematy/gospodarka-obiegu-zamknietego/, 21.12.2022;
https://www.circularappliances.eu/home, 23.12.2022.

On the APLLIiA website, it can find specific publications which are supporting presented
model. In one of them entitled “Reaching a Circular Economy: what's on the EU's plate?”, Paolo
Falcioni, CEO of APPLiA EU points out, among other things, the issue of legal normalization
of eco-design, setting limits within CO2 emissions (The Carbon Border Adjustment Mechanism
(CBAM) - EU border price adjustment mechanism taking into account CO> emissions),
the right to repair (understood as extending the life of products and repairing them by competent
people - service), reducing F-gases and creating legal standards for batteries
(https://www.applia-europe.eu/topics/, 2022).

APPLiA EU's press materials, in general, are related to the association's goals and
initiatives. Recent articles from 2022 dealt with:

e APPLiA's launch of an industry-wide energy conservation campaign,

e the launch of a handbook on appliance repair,

e areport on leading the home appliance sector in the energy transition,

¢ information on the election of a new president of APPLiA EU,

e information on EU safeguard measures that hinder the competitiveness of EU

manufacturing industry growth, and the vote of selected EU committees,

e F-gas issues in the context of competitiveness, innovation, and sustainability,

e sustainable products initiative (https://www.applia-europe.eu/ press-releases, 2022).
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As for press materials, 17 press articles have been published on APPLiA PL website since
the first material appeared on July 19, 2018 (https://applia.pl/media/materialy-prasowe/, 2022).
Slightly more than 70% of the articles (12) have had the lack of their content on the website -
only their titles were available. The largest number of press article titles concerned the issue of
changing energy labels five articles (23% of all articles), which in most cases were advertising
materials. Among the titles and press materials were also:

e "Opening of the year" conference materials,

e apromotional campaign for the home appliance industry educating a new generation of

technicians,

e reports on industry performance,

e appeals to relevant government units on issues related to the industry's performance in

the market,

e and others.

A review of the official positions of the home appliance industry in Poland dealt with issues
related to sustainable development and CE in several cases. As early as February 23, 2018,
APPLiA PL (then still CECED-Poland) issued a position paper on the "Roadmap for
Transformation to a Closed-Circle Economy," in which it highlighted issues of extended
producer responsibility for the product and sustainable consumption. It also highlighted issues
of minimizing energy and water consumption. Among the topics to which the appliance
industry presented specific positions were references to (starting with the oldest):

e National Energy Efficiency Action Plan 2017,

e the draft law on waste,

e the two-year transition period for eco-design and labeling requirements; and the eco-

design requirements themselves and new labels for clothes dryers,

e Poland's energy policy with a time horizon of 2040,

e extended producer responsibility in waste equipment,

e processing standards in waste equipment,

e product fees for electro-recycling,

e the law on energy efficiency,

e choice of method for calculating levels,

e actively support the process of replacing obsolete electrical appliances,

e amendments to the Law on Waste,

e Eco-design and labeling action plan for 2020-2024,

e EU draft regulation on batteries,

e EU draft CBAM mechanism,

e EU framework project on eco-design of sustainable products,

e EU draft on fluorinated gases (F-gases),

e national waste management plan 2028 (https://applia.pl/media/stanowisko-branzy/,

2022).
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The topics of the gave opinions on sustainability and CEA are in line with industry policies

across the European Union. It was expanded to include economic and market issues. In 2021-
2022, APPLIA EU addressed the following issues (starting with the oldest) related to
sustainability and CEA relating to:

battery regulation,

sustainability strategies in the chemical area,

regulatory approaches to sustainable product initiatives,

F-gas regulations,

risks arising from the EU's revision of the Eco-Design Directive,

retrofitting old and inefficient heating and cooling systems,

recommendations on home appliances resulting from the UN Climate Conference in
Glasgow and the position on the Glasgow Accords,

mandatory building standards to address high energy prices and achieve the EU's
decarbonization goals,

the six proposals of the Fit for fifty-five package - the emissions trading scheme, the
Social Climate Fund, renewable energy, and energy efficiency directives; energy
taxation and the carbon limit adjustment mechanism (CBAM),

sorting instructions for consumers,

standardization  strategies to support digital and green transformation

(https://www.applia-europe.eu/applia-media/position-papers, 2022).

The last part of the study concerned the reports presented by APPLiA. They show that
energy consumption for major household products is related to space heating - Figure 4.

6,10% 0,40% _

14,10% . |
14,80%
m Heating m Heating of domestic hot water
= Lighting and home appliances = Cooking

Figure 4. Household energy consumption for major household appliances.

Source: own compilation based on https://assets.website-files.com/6273d40fda4fa648b967fc54/
634c73¢4316ad0f573e417¢0_APPLiA-Statistical-Report.pdf, p. 22, 27.12.2022.
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The figure 4 presented, that space heating and water heating devices consume just under
80% of energy. This is related to the design of energy-efficient appliances, the majority of
which (more than 90%) in 2020 were appliances with energy labels (A to A+++). In the same
report, the industry boasts that in 2018, 91% of requests to manufacturers to repair defective
appliances resulted in actual repair, with the largest repair cost for large appliances - 44% was
labor, 39% was the cost of replacement parts, and 16% was the cost associated with
transportation. Thus, between 2011 and 2018, the production processes managed to reduce
waste by 12%, water consumption by 61% and energy consumption by 17%
(https://www.applia-europe.eu/statistical-report, 2022).

The report presented the issue of circularity of material flows in the white goods industry.
APPLiA EU data shows that:

e 6.3 million tons of materials entered the market,

e in EU households installed 7.9 billion appliances - 69 million tons of materials,

e 6.2 million tons of materials were placed on the market, of which 3.7 million tons of

materials were recovered (https://www.applia-europe.eu/statistical-report, 2022).

It should be noted that the collection of materials is due to the law on Extended Producer
Responsibility (EPR), which obliges companies to finance recycling, a minimum of 65% of the
weight of equipment sold.

APPLiA PL's 2020 report shows that the number of household appliances delivered to the

market in Poland is quite sizable and counted in millions of units, as shown in Figure 5.

Production of household appliances in Poland 2018-2020
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Figure 5. production of household appliances in Poland 2018-2020.

Source: APPPLiA PL, http://applia.pl/wp-content/uploads/2021/03/Applia_raport 2021 v3.pdf, p. 6,
27.12.2022.

The 2021 report shows that the level of production of household appliances in 2021, despite
the pandemic and initial signs of crisis, has held up - Figure 6.
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Million  Billion Production of household appliances in Poland
in 2021 (Million units)

Home appliances production 2021 pieces PLN

Washing machines 6.4
E Cookers, ovens, hobs m 4.2
% Dishwashers m 4.2
Refrigerators n 4.8
Clothes dryers n 3.5
Hoods n 14 ap;?i;gr?ces ap;s)lr:::lces Hoods
ED Small appliances n 1.5 Total: 35,4

Figure 6. Production of household appliances in millions of units.
Source: http://applia.pl/wp-content/uploads/2022/09/Raport-AGD-2021.22  APPLIA-Producenci-
AGD 220526.pdf, p. 8,27.12.2022.

This means that a considerable number of household appliances are delivered to the global
market each year, which, in the case of the assumptions of SDG and CEA, is quite a challenge
for this industry. Now, from the data presented in the reports of the APPLiA PL association,
we manage to collect 60% of waste equipment and recover slightly more than 50% of raw
materials - Figure 7. The mass of collected and processed waste equipment in the white goods
industry between 2010 and 2020 has quadrupled (https://www.applia-europe.eu/statistical-
report, 2022).

400 thousand
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200 million pcs.
household
appliances

in 14 million farms
domestic

210 thousand
tone
recovered raw
materials

240 thousand tone
collected used
household
appliances per year

Figure 7. Production of household appliances in millions of units.

Source: http://applia.pl/wp-content/uploads/2022/09/Raport-AGD-2021.22  APPLIA-Producenci-
AGD_220526.pdf, p. 13,27.12.2022.
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The measures taken by the household appliance industry related to the SDG and CEA are
due to legal norms. However, in the context of such fast-moving climate change, one may try
to ask whether they are sufficient, and to what extent do they fit with the selected RL models
and the goals of SDG and CEA presented in the literature? At this scale of production,
the challenges that the home appliance industry faces about RL are quite specific, and they will

be presented in the next section of the article.

3. Reverse logistics for large household appliances - challenges facing
the industry

The presented results of the study of the information materials of home appliance
manufacturers supply a good basis for presenting the challenges facing the industry in the
context of RL and the goals of the SDG and CEA. A good reference point for conducting such
an analysis can be the model presented by Potting et al. (Potting, et al., 2017) mentioned earlier,
the model of transition from LE to CE described through 10R (Refuse, Rethink, Reduce,
Re-use, Repair, Refurbish, Remanufacture, Repurpose, Recycle, Recover).

If one were to attempt to analyze the materials studied in the context of the 10Rs, it can be
seen that the analysis of these materials can be broken down not only into which of the
aforementioned CEA are currently being used by the APPLiA industry, but also relate this to
the context of the activities used - business or social - Table 1.

The previously mentioned 12% reduction in waste, 61% reduction in water consumption
and 17% reduction in energy consumption in production processes certainly have their business
context, bringing tangible savings to APPLiA companies. At the same point, it should be noted
that the social context of these changes is already less noticeable. Of course, the implementation
of new norms of energy, water consumption, and others., gives tangible benefits to consumers,
but the savings in water, energy, or material consumption in production processes, do not
necessarily reduce product prices, and in the author's opinion, these are insufficient measures
in terms of the dynamics of climate-related changes.

Analyzing Table 1, the APPLiA industry implements only 40% of the CEA, which are core
competencies of the business conducted. In the materials on APPLiA's website, it was not
possible to find information on the multi-functionality of the products offered (Refuse),
increasing the intensity of use (Rethink) even if only by promoting the "sharing economy",
reusing products that consumers have given up - Reuse, refurbishing products - Refurbish, using
products or their parts in new products fulfilling the same or separate functions - Remanufacture

and Repurpose.
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Table 1.
Scope of CEA of the production chain used in the APPLiA industry based on the research
conducted
Economy Scope of CEA Description of CEA CEA in APPLIiA industry
model CEA Business Social context
context
Model CE | Smart use RO Refuse Make a product None None
and redundant by giving up
manufacture its function or finding
of products the same function with
a radically different
product that is used

R1 Rethink Increase the intensity None None
of use of a product
(e.g., by sharing it with
others)

R2 Reduce Increase product Twelve percent | Reduction in
manufacturing reduction in energy and
efficiency and reduce waste, 61% water
consumption of raw reduction in consumption of
materials and natural water household
materials consumption, appliances due

17% reduction | to new
in energy standards -
consumption, energy labels
reduction in (A++t+to A by
fluorine gas 2020 and A to
use, reduction G from 2021),
in microplastic | reduction in
pollution fluorine gas
use, reduction
in microplastic
pollution
microplastic
Extend the R3 Reuse Reuse by another None None
life of the consumer of a
product and discarded product that
its parts is still in good
condition and fulfills
its original function
R4 Repair Repair and keep used More than 91% of equipment

products so that they
can be restored to their
original function

repaired by service centers

RS Refurbish Restore an old product None None
and update it
R6 Use discarded None None
Remanufacture | products or their parts
in new products,
performing the same
functions
R7 Repurpose Use discarded None None

products or their parts
in new products, but in
such a way that they
perform distinct
functions
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Cont. table 2.

Model LE | Rational use | R8 Recycle Recycle Process Over 52.5% of recovered materials
of materials materials to achieve including batteries
the same (high grade)
or lower (low grade)
quality
R9 Recover Incinerate materials no data available, although it is
with energy recovery reasonable to assume that some
materials go to waste incinerators

Source: own study based on J. Potting, M. Hekkert, E. Worell, A. Hanemaaijer, Circular Economy:
Measuring Innovation in the Product Chain, PBL Netherlands Environmental Assessment Agency,
The Hague 2017, p. 5.

A separate issue becomes the question of legislation formulated by the EU and associated
countries. A number of positions that have been put forward by the APPLiA industry both in
Poland and in Europe are more in the nature of lobbying for legislation rather than creating
specific solutions to accelerate the fulfillment of the goals of SDG and CEA. The "When it
comes to repair, #DontDespair" campaign, which promotes equipment repair, seems to be
a return to practices common in the 1980s and 1990s that earlier generations took for granted.
The eco-design guidelines, defined in 2009 (https://eur-lex.europa.eu/legal-content, 2022)
establishing general rules for determining eco-design requirements for energy-related products,
are inadequate in the context of humanity's environmental challenges. The very fact that the
2009 regulations are in place, with such a rapidly changing environment, may raise some
concerns.

It is not the intention of the article's author to criticize the European white goods industry.
It can be hypothesized that conducting a study of other industries, would show even more
omissions or even actions against SDG and CEA (e.g., diesel gate affair of VAG group (Mazur,
2020). The article is intended to show that the issue of RL and its implementation in industrial
reality for the purposes of SDG and CEA is specific challenge, and only joint action of, for
example, the spheres of science and business can give tangible benefits to the environment.
And the scale of the phenomenon is significant.

According to the information materials of APPLiA PL alone, seven million washing
machines and 5.8 million clothes dryers will be produced in Poland in 2021 (Figure 6). If only
a one-to-one assumption is made, this means that at least 12.8 million have hit the market:

e housings,

e tanks,
e drums,
e motors,

e water pumps,

e heaters and heat pumps,

e c¢lectrical harnesses, and others.

And this is only 2021, and as previous year’s show (Figure 5), the scale of production was
similar.


https://eur-lex.europa.eu/legal-content
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This means that in a few or a dozen years (assuming, optimistically, such a long product
life cycle), to close the circuit, we will need to collect these appliances from the market, which
will be characterized by the fulfillment of far more CEA than the current (four).

If each washing machine regardless of the method of loading and dryer has minimum
dimensions in cm (depth/width/height) of 60x40x80, which is about 0.192 m3, then with such
a scale of production, about 2,500,000 m3 of appliances will have to be taken from the market,
having an idea of how they can be managed. If we assume that a standard curtain-sided trailer
has a volume of 91 m3, (internal length 13.68 m, width 2.48 m and height 2.7 m
(https://www.dsv.com/pl-pl/; 2022), this means almost 27,500 trailers receiving used
equipment, which then needs to be stored (depending on the cubic capacity of the warehouse,
the values here may vary), and then recycled or recovered in a specific way, taking the final
form of CEA. And we are talking here only about washing machines and dryers, leaving out
such products from large household appliances as refrigerators, ovens, or gas stoves.
The calculation also omits all small household appliances, the volume of which, due to their
size and price, is also a concrete contribution to the overall phenomenon.

From the point of view of the facts presented, for any industry and the business models used
today, RL is becoming a costly undertaking requiring multidisciplinary cooperation of the
scientific and business spheres. The organization of the RL network itself (order handling of
returned products, their transportation and storage along with packaging and wrapping,
management of used product inventory) opens an interesting field for conceptual discussion on
a model view of RL.

However, an even greater challenge is facing the sphere of product design, which, using
DfX concept, must increasingly consider issues of Design for Sustainable Development (DfS),
Design for Circular Economy (DfCL) or Design for Closed Loop Supply Chain (DfSCCL).
This raises a number of questions, among others from the following areas:

e market (e.g., will customers want to buy products that would use used raw materials,
materials, or components in some part; will they want to use old products for other
functions, and others.),

e legal (e.g., how the issue of warranty for these products is to be managed, what is the
manufacturer's responsibility in this regard; how to harmonize the law globally,
and others.),

e operational (e.g., how to consider in now design products, the need to use certain
components in the future; what number of components will be usable; how to control
the quality of used parts; how RL systems are to be built, and others.),

e geopolitical (how these systems are to work on a global scale, whether agreement is
possible across all divisions and interests, and others.),

e and others.


https://www.dsv.com/pl-pl/
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Certainly, in current business models, these questions in many cases seem meaningless and
pointless. Considering such convoluted questions in times of economic crises or the challenges
that have confronted the global economy because of the Covid19 pandemic or the war in
Ukraine is already enough of a problem. It seems, however, that sooner rather than later the
climate will raise the same questions in an accelerated formula, and then we will have to deal
with corrective rather than preventive measures, which in the theory of management science

and quality (especially quality) are far less effective.

4. Summary

As presented in the article, the issue of RL has many critical points that complicate the
effectiveness of its implementation. Assuming the full realization of SDG17 - Partnerships for
the Goals: helping the whole world develop by enabling effective cooperation and
communication between countries (http://www.unic.un.org.pl, 2022), the very issue of building
an efficient and effective RL system is very complicated and complex. Transparency and
climate cooperation are increasingly appearing in public speeches, becoming a fashionable and
catchy topic. Unfortunately, the response to these topics, which for the moment is proposed by
the industry together with the economies of specific areas of the world, seems to be far from
sufficient.

The example of home appliance manufacturers in Europe is not an isolated one, and in the
article was used only to illustrate the current activities of one of many industries. The research
shows that the APPLiA association clearly emphasizes concern for the environment, presents
a number of actions taken, but against the background of current challenges and opportunities,
certainly public expectations are much higher. In conclusion, it should be emphasized that those
of the companies or industries that are the first to embark on the difficult road of redefining
current business models in favor of real (rather than apparent) solutions to climate problems,
using RL that realize the goals of UR and CEA, will ultimately benefit, contributing to the
protection of life on Earth.
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1. Introduction

Companies that are interested in internationalizing their operations are also obliged to
determine their capital structure in the process. Determining the stages of internationalization
of the enterprise and the appropriate financing of each stage will guarantee the success achieved

by the enterprise in the international arena. As a company goes through the stages of the
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146 J. Bogotgbska

internationalization process, its capital structure may change and modify. Carrying out each of
the stages of internationalization without financing them appropriately may prove to be a risky
approach, as its liquidity, for example, may be at risk.

The research was conducted within the construction sector, which stood out in the pilot

study, the highest international activity of the sector's companies.

2. Literature on the internationalization of enterprises

An enterprise that is interested in developing and conquering new markets in the years to
come faces the need to go through the process of globalizing its existing operations. In the era
of modern technology development, the process of globalization of enterprises is becoming
even more dynamic than before. According to (Zorska, 1998), globalization is a higher, more
advanced and complex process of internationalization of economic activity. Direct investment
also has a large share and importance in the process of internationalization of enterprises
(Dunning, 1958). Among the rich Polish (Grzegorczyk, Krawiec, 2019) and foreign literature
related to the process of internationalization of enterprises, it is necessary to mention only some
of them, especially in the context of the research conducted in the article.

A special type of internationalization of a company is the internationalization involving the
internationalization of its executives. There are studies in the literature that attempt to determine
the relationships that exist between the internationalization of executives and its capital
structure (Yousef, Almoumani, Samara, 2020). Consideration is given to the relationship
between the internationalization of executives and the propensity to increase or decrease the
share of debt in the company's total financing. The authors' research seems to show that there
is an inverse proportionality between the internationalization of executives and the propensity
of a company to increase its share of debt. This is explained by the fact that there is then
a reduction in information asymmetry in the relationship between managers and investors.
Less risk is incurred in raising funds, as management becomes more responsible and efficient.
In an attempt to reduce the risk of operations, there is a reduction in the size of foreign funds
raised and a smaller share of total financing.

J. Wyrobek and P. Lanne cite most of the studies that either confirm that the process of
internationalization of enterprises increases the demand for foreign capital (Wyrobek, Lanne,
2019) or formulate the hypothesis that in the process of internationalization there is a demand

for fixed capital.
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The research conducted by J. Wyrobek and P. Lanne between 2007 and 2017 aimed to test
two hypotheses:

1. Internationalization increases company debt.

2. The scale of internationalization has a positive effect on the level of debt (the greater,

the greater the debt).

Both hypotheses were positively verified during the study. Among the reasons for this, the
authors include:

1. Lower operational risk for a company operating internationally especially with
geographic diversification of sales.
Higher attractiveness of offered products and brand strength.

Lower risk and cost of possible bankruptcy.

v

Higher loan collateral assets.

5. Improved accessibility to attractive investment projects.

M. Kosowska, A. Bera state that "the resulting from the responses of the surveyed
enterprises (increase - footnote J.B.) of equity capital and the apparent increase in foreign long
and short-term capital (here, for example, bank loans) is a confirmation of the increased need
for financing of enterprises at the start of operations abroad and during its continuation".
The authors note that small business entities "despite increasing equity capital ... do not spend
this source on investments abroad as much as one might assume, treating this instrument as
a kind of security (necessary when operating in a more risky foreign market)" (Kosowska, Bera,
2019). In contrast, foreign funds are used for the development of international expansion.
The authors point out that changes in the capital structure of a company that has entered the
process of internationalization means de facto changes in the implemented financing strategy.
The need for micro, small and medium-sized enterprises to raise additional funds in the process
of their internationalization is also pointed out by (Brojakowska-Trzaska, 2015). "There is
a greater need for capital, and at the same time international companies have increased
opportunities to access financial markets (it is necessary - note J.B.) preserved independence in
making strategic decisions, or risk management in terms of exchange rates, capital costs,
or country risk". It must be taken into account that SME companies always have a relatively
worse financial situation than large companies, which may result in an increasing need for
foreign capital in the process of internationalization.

All this makes capital providers more willing to make their funds available,
and the enterprise can use them without fear of not being able to repay its obligations.
One of the primary factors determining the size of debt in relation to total enterprise financing
will be the size of existing (anticipated demand) for the products and services offered by the

enterprise.
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3. Stages of the research process

The study of the dependence of internationalization and capital structure was carried out
among Polish listed companies from 2010 to 2021. In connection with the adopted indicators'
and the stages of internationalization defined in the literature, it was decided to select a sector
that would represent, depending on the company - the diversity of the level of advancement of
the internationalization process. In this way, the dependence of the process (and development)
of internationalization on its capital structure in the company under study can be analyzed much
more accurately. There are currently 42 sectors defined on the stock market. Based on the
analysis of the international activity of individual companies in the sectors, it was decided to
choose the construction sector, to which 44 joint-stock companies belong?. The construction
sector in the analyzed period was one of the most diverse sectors among Polish listed companies
in terms of international activity. Based on analyses of the financial statements of listed
companies in the construction sector, three areas of international activity were defined:

1. Export products and/or services to other countries.

2. Subsidiaries of the company opened in foreign locations.

3. Acquisition of companies located in host countries.

The study of the dependence of internationalization and capital structure was carried out
among Polish listed companies from 2010 to 2021. In connection with the adopted indicators®
and the stages of internationalization defined in the literature, it was decided to select a sector
that would represent, depending on the company - the diversity of the level of advancement of
the internationalization process. In this way, the dependence of the process (and development)
of internationalization on its capital structure in the company under study can be analyzed much
more accurately. There are currently 42 sectors defined on the stock market. Based on the
analysis of the international activity of individual companies in the sectors, it was decided to
choose the construction sector, to which 44 joint-stock companies belong®. To study the
phenomenon of internationalization, it was decided to select appropriate financial indicators to
study the relationship between the degree of development of internationalization in a given
company and its capital structure. The degree of development of the company's international
activity is defined in the following article as an indicator in which the relationship between the
company's international sales and its total revenues is described. In the category of international
sales, three areas related to the degree of involvement of a given enterprise in the

internationalization process are defined. The first area, which is also characteristic of the first

! Financial ratios used in the empirical study of the article: 1. Share of international sales / total revenue, 2. Capital
structure of the respective company.

2 Warsaw Stock Exchange website, accessed online 9.09.2022.

3 Financial ratios used in the empirical study of the article: 1. Share of international sales / total revenue, 2. Capital
structure of the respective company.

4 Warsaw Stock Exchange website, accessed online 9.09.2022.
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stage of internationalization, is the company's export activity. An enterprise's export activity,
which is related to its internationalization process, is defined as the sale of products and/or
services outside the country in which the enterprise's original activities are registered, carried
out from the moment the enterprise is founded and formally registered. The second area of the
company's international activity is related, in the research below, to the revenue generated by
the company's newly opened subsidiaries abroad. The third area of an enterprise's international
activities is related to acquisitions by Polish companies of enterprises located in host countries
- defined in the literature as one of the most advanced activities of an enterprise related to its
international activities. Each of the three areas mentioned in the literature is described as the
corresponding degree of advancement of the enterprise in its internationalization process -
export as a manifestation of the least involved internationalization process, market acquisition
as the most advanced internationalization process. The capital structure of a company that is
internationally active is an important aspect of financing the activities undertaken in the
internationalization process. A review of the literature in this area showed that there is no clear
research indicating the answer to the research question posed: is a certain level of capital
structure related to the degree of internationalization of the enterprise? Accordingly, a research
hypothesis was established:

HO: There is a relationship between internationalization and the capital structure of the

company.
Verification of the hypothesis was carried out using the described research methods.

In the two mentioned financial areas of the construction sector, the dependence of participation
(international activity index) on capital structure (Pearson) and the differences between capital
structures depending on the demonstrated activity of the company in international markets were
examined. In the first group, the relationship between share and structure was examined for the
entire sector, with no grouping according to demonstrated international activity.
The relationship between the share of international sales in total revenue was examined using
Pearson's index. In connection with the research conducted in the article, auxiliary hypotheses
were also set. In order to verify the auxiliary hypotheses, it was decided to use parametric
statistical tests. On the other hand, the conclusions obtained from the conducted statistical tests
will allow the determination of further research directions in the study of the relationship
between the internationalization of a company and its capital structure. Accordingly,
the contents of the research hypotheses are presented below:

H1: The capital structure of an enterprise that exports its products (services) and
enterprises that are not internationally active are statistically significantly different
from each other.

H2: The capital structure of an enterprise exporting its products (services) and
enterprises earning revenues from foreign subsidiaries are statistically significantly

different from each other.



150 J. Bogolebska

H3: The capital structure of an enterprise that does not undertake international activities
and enterprises that earn revenue from market acquisition are statistically
significantly different from each other.

H4: The capital structure of an enterprise exporting its products (services) and
enterprises earning revenues from established foreign subsidiaries are statistically
significantly different from each other.

HS: The capital structure of an enterprise exporting its products (services) and
enterprises earning revenue from market acquisition are statistically significantly
different from each other.

H6: The capital structure of an enterprise earning revenue from foreign subsidiaries and
enterprises earning revenue from market acquisitions are statistically significantly
different from each other.

Parametric statistical tests were used to test the auxiliary statistical hypotheses set.
The possibility of using parametric statistical tests was preceded by performing Lilefors normal
distribution tests for all financial indicators (share of international sales in total revenues and
share of foreign liabilities in total liabilities). The performed normal distribution tests confirmed
the existence of this distribution for the studied financial indicators. Accordingly, the next stage
of the study used the Fisher-Snedecor parametric statistical test, and was conducted for six
groups separated within the construction sector. The first group is enterprises that do not show
any international activity only realize sales in the country. The second group is enterprises that
only realize exports. The third group of surveyed enterprises are companies that establish
international cooperation and set up a subsidiary of their branches abroad. The last group is the
companies that are most advanced in the internationalization process and seek to acquire
markets in their activities. In the second stage of the study, each of the groups of companies for
which different activity in international markets was found were paired to test statistically
significant capital differences for each group. A total of 1008 statistical tests were performed.
Forty-eight enterprises were sampled for testing. The statistical test took into account two
financial areas of enterprises - the share of foreign sales in total revenue (Table 1) and the capital
structure of the enterprise (Table 2). Due to the extensiveness of the data and the large number
of construction companies in the sector, it was decided in the empirical part to present only
a selected group of indicators of the share of international sales in total revenues and their
selected capital structures. On the other hand, the results of the statistical tests conducted for
the research hypotheses will be presented in a collective manner as the number of tests

confirming the hypotheses in the number of total tests conducted for the group.
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4. An empirical study of the relationship between the internationalization
process and capital structures of construction sector companies

In accordance with the methodology presented in the previous section of the article,
the following are selected values of the indicator of the share of international sales in the total

revenue of a given company in the construction sector.

Table 1.
Share of international sales by three groups of companies' internationalization activities

N | K| 2010 | 2011 |2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
041 (042 042 |043 045 |038 |[037 1035 |036 |035 [043 |045
0,72 1054 1049 046 0,75 | 066 |067 ]063 |063 |066 | 068 |0,66
0 0 0 0 0 0 0 0,57 1014 |08 |0,63 |035
0 0,79 10,07 (081 |[087 |078 |08 |09 |043 |0,70 | 045 |0,23
0,26 |016 |0116 |07 013 |06 [023 |027 |0,13 |0,15 ]0,01 |0,04
6131025 ]027 040 039 (042 |043 023 1033 |048 0,59 |022 |0,35
Designations in the table: N - the ordinal number of an enterprise in the clothing sector, K - stage of the
internationalization process.

N[ |W N[ —
W[ DN = [ =

Source: own elaboration.

Table 1 presents data for selected companies in the construction sector. It was decided to
have a smaller range of data presented, since the analyzed sector contains 44 companies,
the presentation of all calculated indicators would result in a lack of transparency in the data.
Therefore, it was decided to select representatives that represent different levels of advancement
in the internationalization process. The table includes an indicator for six companies.
Companies with the number 1 and 2 (column 1 - symbol N) are representatives of the sector,
which in the period under study showed activity in the internationalization process related to
the export of their products (column 2 - symbol K).

The share of exports in total revenues is higher for enterprise two - especially the difference
can be seen in the comparative analysis from 2016. Included in group two are enterprises 3 and
4 (column 1), which receive revenues from operating foreign subsidiaries of their units.
Company three from 2010 to 2016 reported no such revenues (it reported them in export
activities), then in 2017 in its financial reporting it showed that 0.57 of all revenues are revenues
received from the company's opened foreign subsidiaries.

The second company in the second group analyzed, showed a greater ability to generate
revenue from foreign subsidiaries. The last group of analyzed enterprises are those that show
revenues from the acquisition of markets. As for the adopted indicator that defines the degree
of involvement of enterprises in the internationalization process, it is by far the smallest
compared to the other groups analyzed in the article. Therefore, this means that the degree of
involvement of enterprises in the internationalization process is the highest in the first group -

those exporting their products, and the lowest for the third group - in which they show revenues
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from the acquisition of markets. Table 2 shows the indicator for capital structure. Due to the
limited volume of the article, it was also decided to present data on selected companies only.

In addition, it should also be noted that within the defined groups of companies there are
differences in the achieved values of financial indicators related to the measured level of
internationalization of the company (the share of international sales in relation to the total
revenue generated by the company). A good example here is company 5 and 6 in group three
and the level of the indicator in 2019 - 2021 (Table 1).

Table 2.
Capital structure in selected construction sector companies

N K 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
1 0 0,54 1049 [051 044 042 (035 [028 [0,54 [046 [050 |0,42 |0,30
2 0 0,32 1039 [037 |038 |045 |048 |05 |0,51 [058 |0,58 |0,58 |0,53
3 1 0,44 1054 (064 [058 [059 |0,73 10,70 | 0,66 | 061 |05 |05 |0,56
4 1 0,48 1048 [ 043 | 041 [040 (0,34 (032 |031 [033 {030 |0,24 |0,34
5 2 0,44 (052 (045 |053 |[048 |0,63 |0,69 |0,64 |051 047 |05 |0,53
6 2 0,57 1054 [051 |05 |[043 |0,52 [0,50 |0,56 |0,59 |0,60 | 0,67 | No

9 3 0,59 1047 (044 | 042 [ 048 | 046 | 044 |046 |052 |0,57 |0,58 |0,56
10 3 0,39 1044 037 |041 |05 0,36 039 [042 |035 [034 |0,31 |0,31

Designations in the table: N - the ordinal number of an enterprise in the clothing sector, K - stage of the
internationalization process.

Source: own study.

Table 2 presents data for selected companies in the construction sector. It was decided to
have a smaller range of data presented, since the analyzed sector contains 44 enterprises,
the presentation of all calculated indicators would result in a lack of transparency in the data.
Therefore, it was decided to select representatives for which the results of their capital structure
in the period under study are presented in Table 2. The table includes the capital structure
indicator for ten companies. The number of data in Table 1 and Table 2 differ, as Table 2
additionally presents a group that shows no activity in the internationalization process
(the participation rate in this case for each period analyzed is 0). In the zero group,
1.e., those companies that are not active in the internationalization process, the capital structure
appears to be similar. The share of liabilities in total capital for the other groups presents itself
in a similar range. On the basis of the tabular summary alone, it is impossible to determine
whether the capital structures of individual enterprises differ from each other depending on the
degree of the internationalization process. The breakdown of the capital structure in individual
companies in the construction sector, presented in this way, was used to conduct a statistical
analysis to show statistically significant differences between individual companies.
Table 3 shows the aggregate results of the Fisher-Snedecor test for each group of enterprises

and their capital structures.
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Table 3.
Results of Fisher-Snedecor (tests 1-6) and Pearson (test 7) statistical tests for each group of
companies

Test Study of group Results Results (-) Total Supporting

relations® (&) hypothesis
1 Gr 0 and Gr 1 51 93 144 HI
2 Gr 0 and Gr 2 54 90 144 H2
3 Gr 0 and Gr 3 63 81 144 H3
4 Gr 1 and Gr 2 31 113 144 H4
5 Gr 1 and Gr 3 50 94 144 H5
6 Gr 2 and Gr 3 42 102 144 H6
7 Share / Structure 100 44 144 HO
X Total 391 617 1008 X

Designations in the table: N - the ordinal number of an enterprise in the clothing sector, K - stage of the
internationalization process.

Source: own study.

The compilation of the aggregate results in Table 3 relates to the statistical tests conducted
to examine significantly statistical differences in capital structures according to the degree of
internationalization for individual companies.

For test number 1, an examination of the relationship of capital structures in group "zero"
and capital structures of enterprises in group "one" was performed. Out of 144 tests performed
using the Fisher - Snedecor test, 51 of them yielded a result entitling us to accept the hypothesis
of statistically significant differences between the capital structures of companies that are active
in the internationalization process (group 1 - exports) and companies that have no activity
related to the internationalization process. On the other hand, the remaining 93 tests carried out
showed the need to reject the hypothesis of statistically significant differences in the two groups
(auxiliary hypothesis H1).

For test number 2, an examination of the relationship of capital structures in group "zero"
and capital structures of enterprises in group "two" was performed. Of the 144 tests performed
using the Fisher - Snedecor test, 54 of them yielded a result entitling us to accept the hypothesis
of statistically significant differences between the capital structures of companies that are active
in the internationalization process (group 2) and companies that have no activity related to the
internationalization process. On the other hand, the remaining 90 tests conducted showed the
need to reject the hypothesis of statistically significant differences in the two groups (auxiliary
hypothesis H2).

For test number 3, an examination of the relationship of capital structures in group "zero"
and capital structures of companies in group "three" was performed. Of the 144 tests performed
using the Fisher - Snedecor test, 63 of them yielded a result entitling us to accept the hypothesis

of statistically significant differences between the capital structures of companies that are active

5 Group 0 - companies in this group do not show any international activity related to the internationalization
process, group 1 - companies in this group are at the beginning of the process of internationalization of their
activities, in their financial reports they present the level of export of their products and/or services,
group 2 - companies in this group report on revenues generated by subsidiaries opened in foreign markets,
group 3 - companies in this group report information on acquisitions of companies located in host countries.
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in the internationalization process (group 3) and companies that have no activity related to the
internationalization process. On the other hand, the remaining 81 tests conducted showed the
need to reject the hypothesis of statistically significant differences in both groups (auxiliary
hypothesis H3).

For test number 4, an examination was made of the relationship of capital structures in the
"first" group and capital structures of enterprises in the "second" group. Out of 144 tests
performed using the Fisher - Snedecor test, 31 of them yielded a result entitling us to accept the
hypothesis of statistically significant differences between the capital structures of companies
that are active in the internationalization process (group 2) and companies that have no activity
related to the internationalization process. On the other hand, the remaining

113 tests conducted showed the need to reject the hypothesis of statistically significant
differences in both groups (auxiliary hypothesis H4).

For test number 5, an examination of the relationship of capital structures in the "first" group
and the capital structures of companies in the "third" group was performed. Of the 144 tests
performed using the Fisher - Snedecor test, 50 of them yielded a result entitling us to accept the
hypothesis of statistically significant differences between the capital structures of companies
that are active in the internationalization process (group 3) and companies that show a more
advanced internationalization process. On the other hand, the remaining 94 tests conducted
showed the need to reject the hypothesis of statistically significant differences in both groups
(auxiliary hypothesis HS).

For test number 6, an examination was made of the relationship of capital structures in the
"second" group and capital structures of enterprises in the "third" group. Of the 144 tests
performed using the Fisher - Snedecor test, 42 of them yielded a result entitling us to accept the
hypothesis of statistically significant differences between the capital structures of companies
that are active in the internationalization process (group 3) and companies that are more
advanced in the internationalization process than group two. On the other hand, the remaining
102 tests conducted showed the need to reject the hypothesis of statistically significant
differences in both groups (auxiliary hypothesis H6).

Test 7 examined the relationship of the share of international sales in total revenue to capital
structure. Test 7 did not divide into groups according to the degree of internationalization.
A study of the relationship within the entire construction sector was conducted. Accordingly,
a total of 44 companies participated in the level 7 statistical test for which two financial
indicators were calculated: the degree of internationalization and capital structure. The result of
the tests showed that out of 144 tests, the vast majority, as many as 100 tests, confirm the
existence of a relationship between the degree of internationalization and the capital structure

of a given enterprise.
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5. Summary of the results of the conducted research

The results of the obtained statistical research indicate the necessity of the research
hypothesis. Accordingly, it should be considered that there is a relationship between capital
structure and the internationalization process of a company. In the case of the study of the
dependence of capital structure on the degree of the internationalization process of a particular
enterprise, it is also necessary to adopt the sub-hypotheses set. According to the theory of the
literature (Wyrobek, Trzaska) in the field of internationalization, it should also be noted that
the adoption of the main hypothesis and sub-hypotheses is strongly related to the specifics of
the construction sector.

This is because the construction sector studied in the article shows:

1. High level of capital intensity of investments undertaken - especially new investments.

2. Sources of financing for new investments from foreign capital are a relatively expensive
source of financing these days.

3. Internationalization of the construction sector is associated with often risky investment
decisions - without securing an adequate source of financing (which consequently
affects the capital structure), new investment projects may end up incurring high
financial losses in the enterprise.

It is also important to note additional aspects related to the research conducted in the above

article.

1. Most of the tests that show the need to reject the hypothesis give data that is not quite
correct due to the shortcomings of the source data present in the database.

2. It would be useful to develop research into the extent to which there are differences
between capital structures.

In particular, it is important to note and emphasize the information that the conducted

studies of the dependence of internationalization and capital structure should also be carried out
in other sectors of the economy. The specifics of the sector can be very important and affect the

final results obtained in the results of studied.
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1. Introduction

Protection of the state's internal security in ensured by a large group of entities, most of
which belong to the public administration system. These units are referred to as uniformed
services. In the literature, the term "uniformed services" is used to describe public entities,
organized on the model of the army and implementing statutory determined goals of a special
kind, regarding security and order (Liwo, 2015, pp. 9-21). Therefore, the uniformed services
include such formations as: the Army, Police, Government Protection Bureau, civil and military
special forces, State Fire Service, Border Guard, Customs Service, Prison Service, as well as
municipal guards, personal and property protection services, Forest Guard, State Hunting
Guard, State Fisheries Guard, National Park Guard, Railway Security Guard, Road Transport
Inspection, Marshal Guard, and Military Gendarmerie (Maciejko, Rojewski, and Sulawko-
Karetko, 2011, pp. 133-238). The term "uniformed services" is often used interchangeably with
the term "militarized services" and classification of a given formation into a specific service
category is based on both external criteria (for example: uniform, possession of weapons, etc.)
and internal criteria (concerning the tasks and functioning of a given formation) (Szustakiewicz,
2012, pp. 22-23).

The 21st century brings various threats to public security, which in turn requires uniformed
services to constantly adapt to ongoing changes and improve their skills, because they have
an impact on the effectiveness and efficiency of the state's actions to protect security, especially
in crisis situations, such as e.g., COVID-19 pandemic. Therefore, it is important to create
working conditions that allow to attract and retain the best employees, as well as to maintain
a good atmosphere in the organization.

The interest in work satisfaction only began at the beginning of the 20th century, leading to
a significant impact on areas related to management systems, leadership styles, development of
personnel policy, and human management procedures. When reviewing the literature
concerning work satisfaction, one can notice that the vast majority of scientific considerations
concern state and private enterprises, while relatively little interest is shown in relation to
uniformed services, what was an incentive to write this paper.

Due to the role played by the uniformed services in ensuring a sense of public security,
an attempt was made to examine the factors affecting the satisfaction with the performed work
in relation to the representatives of selected uniformed services: the Police, the Armed Forces,
the State Fire Service, and the Border Guard. Despite the fact that these formations differ,
the determinants affecting the satisfaction of the surveyed soldiers and officers are similar.
The aim of the theoretical part of this article is to define the determinants shaping the employee
satisfaction, while the empirical part constitutes a presentation of the results of my own research
concerning the level of satisfaction with the work among servicepersons of selected uniformed

services.
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2. Work Satisfaction Determinants

The success of an organization constitutes the result of the work of all of its employees,
regardless of the held position, which is why it is so important to create the correct atmosphere
facilitating effective work and influencing the level of employee satisfaction. The term
"satisfaction" is derived from Latin (satis — sufficient, and facere — to do) and means "a sense
of pleasure and fulfilment with something" as well as "compensation for harm or offence done
to someone". Therefore, job satisfaction can be defined in a highly simplified manner as
a degree to which an organization satisfies the needs and expectations of its employees.
According to M. Dobrowolska, the concept of satisfaction is perceived as a constant disposition,
a tendency for an employee to treat activities and working conditions in a specific manner,
or as a process of processing information coming from the environment, announcing satisfying
needs or positions, which is the effect of integrating information concerning events occurring
within the organization and everything that is related to the operation of an individual in
a specific professional role (Dobrowolska, 2010, pp. 229-248).

The concept of "satisfaction" is closely related to both the needs and expectations of
employees, which is why it can be treated as a function of balance between human resources
invested in work, such as: time, education, experience, commitment, and what is received in
return, e.g. remuneration, promotion, training opportunities or relations with co-workers
(Robak, 2013, pp 73-83). According to S. Borkowska, satisfaction and dissatisfaction are
related to "what" motivates an employee and "how" it motivates that person. Having different
dimensions, they can constitute an expression of satisfying a need, the consequences of
comparing the achieved effect to an actual behaviour, a factor controlling and correcting human
behaviour, or the cause and causative force of a behaviour (Borkowska, 208, pp. 317-353).
K.N. Wexley and G.A. Youkl treat satisfaction as a certain set of sensations, as well as the
employee's attitude towards work (Lewicka, 2010, p. 52).

The terms "satisfaction" and "contentment" are often used interchangeably in the subject
literature. Most researchers treat them as synonyms, although they are sometimes differentiated
by the time of their occurrence. Contentment can be temporary, while satisfaction is usually
experienced after a long period of the former. According to E.A. Locke, work satisfaction is the
result of perceiving one's own work as one that allows achieving important values, while these
values are consistent with the needs or help in meeting basic human needs. In other words, what
the employee perceives as valuable at work constitutes a result of that person's internal needs.
Therefore, the more important a given expectation is, the stronger the assessment of its
fulfilment affects job satisfaction (Sowinska, 2012, pp. 45-56). Whereas, L. Berry defines job
satisfaction as an assessment expressed in the form of affective reactions and cognitive
judgements regarding the extent to which the performed work is beneficial (or not) for a given
person (Rostkowska, 2008, p. 44).
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There is a rightful belief that a satisfied employee is more effective and committed, which
translates into that person's positive behaviours expected by the employer, such as: fewer
absences, greater loyalty, or an increase in the number of pro-social behaviours. The relation
between job satisfaction and the level of performed work bases on three notions. The first one
assumes that job satisfaction is associated with an increased effectiveness of task performance,
which leads to increased productivity, and thus to the profit of the organization. The second
notion indicates many variables mediating in the relation between satisfaction and performed
work. The third one suggests that properly performed work leads to satisfaction.

Depending on the theory, the definition of work satisfaction will include slightly different
categories (which an employee assesses when thinking about own work), which are a source of
satisfaction. Most of them are repeated in different concepts. The most frequently mentioned
ones include: economic aspects of work, working conditions, interpersonal relations, as well as
tasks performed as part of duties (Czerw, Bajcar, Borkowska, 2011, p. 31).

In many theories, employee satisfaction becomes a condition for positive motivation to
work or is treated as one of the components affecting motivation. Undoubtedly, satisfaction is
most strongly associated with F. Herzberg's two-factor concept that divides the factors of
influencing an employee into hygiene factors and motivators. The first group only reduces
employee dissatisfaction, while the second one increases motivation, contributing to
productivity. According to F. Herzberg's theory, in order for the motivation process to be
effective, managers should initially provide their employees with proper hygiene factors
(Heller, 2000, p. 11). In turn, U. Gros proposes dividing factors affecting job satisfaction into
three main groups: organizational factors, social factors, and personal factors. The first group
contains factors that are directly related to work, such as the type of tasks performed by
an employee, remuneration, perspective for promotion, work safety, company functioning and
development policies. The second group contains social factors referring to the organizational
atmosphere, mutual respect at work, arrangements with superiors and colleagues, as well as
relations with customers. The third group of work satisfaction determinants consists of personal
factors, 1.e., individual features of employees over which the organization has no influence, but
which nevertheless are very significant in terms of shaping the level of satisfaction (Gros, 2003,
p. 115).

According to the conducted research, the impact on the achieved level of satisfaction
depends most often on the following factors: remuneration, the possibility of promotion,
the perspective of professional development, the value of performed tasks, occupational safety,
stress, labour standards, fair treatment of all employees in terms of remuneration,
and interpersonal relations (Gruszczynska-Malec, Rutkowska, 2005, p. 59).

For the purposes of this article, work satisfaction will be understood as the difference
between expectations and work experiences of a given person (Drenth, Thierry, Wolff, 1998,
p. 278).
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3. Methodology of own research

The survey was conducted among the servicepersons of four selected uniformed services:
Police, Armed Forces, State Fire Service, and Border Guard. The professional specificity of the
selected services makes it particularly valuable to conduct empirical research with the
participation of uniformed personnel, who have tied their professional development with
an implementation of a specific social mission. Uniformed services are organizations with
a strict hierarchy of service, in which decisions are made and communicated in the form of
commands and orders, and work is also associated with a constant readiness to act. The aim of
the study was to determine the factors shaping satisfaction with the work in selected uniformed
services and actual the level of work satisfaction among the personnel included in the study.
The survey was conducted using the diagnostic survey method, with a survey technique
utilizing a questionnaire, which was addressed to employees of selected uniformed services in
the Silesian Voivodeship. Intentional-random selection was used, taking into consideration
gender, age, service seniority, education, and corps. The survey included 22 statements.
Assessments were made by assigning points on the Likert scale, where 1 means "strongly
disagree" and 5 "strongly agree". A scale with odd number of possible answers also allows the
respondent to indicate a neutral position. Due to the number of researched persons, the survey
was conducted over a period of five months (February-June) in 2022. The research was carried
out on a sample of 212 uniformed workers from police stations, military units, Polish Fire
Service units, and Border Guard units in the Silesian Voivodeship. After eliminating incorrectly
completed surveys, 174 responses were subjected to statistical analysis as 100% of the research
sample. Due to the number of respondents, the presented results cannot be treated as
representative for the entire researched uniformed services in the Silesian Voivodeship,
nevertheless they still constitute an interesting empirical material. The research has a pilot
character.

4. Research results

4.1. Characteristics of the study group

The research analyzed survey results obtained from 174 servicepersons of selected
uniformed services. The respondents included 52 police officers, 39 firefighters, 46 border
guards, and 37 soldiers. In the surveyed group, the vast majority (151 people) were men, which
constitutes 87% of all respondents. There were 23 women in the study, forming just 13% of the
study group. Tertiary education was declared by 95 respondents (55%), secondary education
was indicated by 67 people (38% of the respondents), while primary education was indicated
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by 12 respondents, representing 7% of the group. The largest group of respondents consisted of
officers in the 34-41 age range (76 respondents or 43%), followed by those over 42 years
(58 respondents), and those in the 25-33 age range (40 respondents or 24%).

Taking into consideration work seniority, the largest group consisted of people who have
remained in the service for 11-15 years — 59 people (34%), followed by people declaring
4-10 years of service (44 people or 25%), and those who have worked for 1-3 years (35 people
or 20%). 30 respondents, which constitutes 17% of the sample, declared work seniority of more
than 15 years. On the other hand, the least numerous group of respondents (6 people, which
constitutes only 4% of respondents) were servicepersons just beginning their work in uniformed
services. The final criterion used in the metric concerned the corps. The majority of respondents
— 78 people (45%) are part of the non-commissioned officer corps (korpus podoficerski),
the second group in the study, consisting of 49 people (28%), was part of the officer corps
(korpus oficerski). The last group consisting of 47 people (27%) belonged to private corps
(korpus szeregowych) (Figure 1).

private corps 27
NCO corps 45
officer corps 28
women 87
men 13
primary 7
secondary 38
tertiary 55
more than 15 years 17
11-15 years 34
4 - 10 years 25
1 - 3 years 20
up to 1 year 3
over 42 33
34-41 43
25-33 24

Figure 1. Structure of people participating in the work satisfaction survey due to: gender, age,
education, seniority, and corps (%).

Source: own study.

Table 1. presents the characteristics of the examined group of officers with a distinction
between individual examined uniformed services. Taking into account the age criterion,
in the conducted survey, the highest percentage of young officers up to 33 years of age worked
in the Border Guard (30%), the age group of 34-41 was best represented in both the Fire Service
and the Border Guard (46%), and respondents over 42 years were most common in in the Police
(42%), followed by Armed Forces (38%), State Fire Service (28%) and Border Guard (24%).
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The second criterion taken into consideration in the study was seniority, which in the surveyed
group looked as follows: respondents working in a given service for a period shorter than 1 year
formed 7% of BG personnel, 5% of SFS personnel, and 2% of the Police and Military personnel
taking part in the study. The largest percentage of respondents with work seniority between
1 and 3 years was found in the Police (36%) and SFS (31%), and the smallest one was found in
the Armed Forces (3%). The work seniority in the range of 2-10 years in the studied group has
been reported as follows: 31% for the Police, 33% for SFS, 21% for BG, and 14% for the Armed
Forces. Work seniority in the range of 11-15 years was most often represented in terms of the
Army (51%) and BG (41%), followed by SFS (26%), and the Police (21%). The longest work
seniority in the surveyed group has been found in the Armed Forces (32%), followed by
BG (24%), the Police (10%), and SFS (5%).

The next criterion consisted in the education of the surveyed representatives of uniformed
services. In all the studied services, most servicepersons had tertiary education, amounting to
65% in BG, 57% in the Armed Forces, 50% in the Police, and 46% in SFS. Servicepersons
declaring only secondary education formed 54% of respondents from FS, 37% from the Police,
35% from the Armed Forces and 30% from SFS. In the conducted study, the largest percentage
of women was represented by BG (24%) followed by the Police (15%), and the Armed Forces
and State Fire Service (5% each). Men constituted 95% of the respondents from the Armed
Forces, and SFS, 85% from the Police and 76% from BG. The final criterion characterizing the
surveyed uniformed services was the corps, which includes the officer corps, (korpus oficerski),
NCO corps (korpus podoficerski), and private corps (korpus szeregowych) and their
equivalents. The largest percentage of the officer corps members was represented by the Border
Guard and Armed Forces (35%), followed by the State Fire Service (23%), and the Police
(21%). The NCO corps was also most numerously represented by Armed Forces (51%),
followed by SFS (46%), Police (43%), and BG (41%). The private corps and its equivalents
were most commonly represented in the Police (36%), followed by SFS (32%), BG (24%), and
the Armed Forces (14%).

Table 1.
Characteristics of the examined group of servicepersons divided by the specific uniformed
services

Police Armed Forces State Flre Border Guard
Criteria Service

n % n % n % n %
52 100 37 100 39 100 46 100

25-33 14 27 2 5 10 26 14 30

Age 34-41 16 31 21 57 18 46 21 46
over 42 22 42 14 38 11 28 11 24

up to 1 year 1 2 0 0 2 5 3 7

1-3 years 19 36.5 1 3 12 31 3 7

Work 410 years 16 | 31 5 | 135 | 13 | 33 | 10 | 21

seniority

11-15 years 11 21 19 51 10 26 19 41

more than 15 years 5 9.5 12 32.5 2 5 11 24
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Cont. table 1.

tertiary 26 50 21 57 18 46 30 65

Education secondary 19 37 11 30 21 54 16 35
primary 7 13 5 13 0 0 0 0

Gender Female 8 15 2 5 2 5 11 24
Male 44 85 35 95 37 95 35 76

officer 11 21 13 35 9 23 16 35

Corps NCO 22 43 19 51 18 46 19 41
private 19 36 5 14 12 31 11 24

Source: own study.
4.2. Work satisfaction research in selected uniformed services

The research proper was initiated by the examination of the preferences of the surveyed
members of selected uniformed services, related to the factors affecting their satisfaction with
the performed work. Respondents were asked to assess how important each of these factors is
for them and what impact they have on their job satisfaction level. For this purpose, Herzberg's
two-factor theory was adopted. The possible choices included hygiene factors such as working
conditions, remuneration, interpersonal relations, safety, job security, standards, organizational
policy, job position and stress, as well as motivational factors such as recognition, promotion
opportunities, perspective of professional development, the value of the performed tasks,
and fair treatment of employees.

The respondents considered the following factors to be important or very important,
as they have a significant impact on their satisfaction level: remuneration and work safety
(100%), the possibility of promotion and perspective of development (98%), work standards
(97%), employment stability and stress (97% each), the value of performed tasks (96%),
interpersonal relations (94%), and fair treatment (93%) (Figure 2).

employment stability 97
fair treatment 93
interpersonal relations 94
work standards 97
stress 97
work safety 100
the value of performed tasks 96

perspective of professional development 98
possibility of a promotion 98

remuneration 100

Figure 2. Work satisfaction factors recognized by members of uniformed services to be important or
very important.

Source: own study.



Determinants shaping the sense of... 165

Table 2 presents the factors of work satisfaction recognized by uniformed personnel as
important or very important in individual uniformed services. Members of all four services
participating in the study reported that the most important factors having an impact on their
work satisfaction are remuneration and work safety (100%). Similarly important for all the
studied uniformed services are labour standards, perspective of professional development,
stability of employment, and possibility of promotion. The biggest discrepancies were observed
in the assessment of the issues such as stress, fair treatment, interpersonal relations,
and the value of the performed tasks.

Table 2.

Work satisfaction factors recognized by uniformed personnel as important and very important
in the individual uniformed services

Criteria Police Armed Forces State Fire Service | Border Guard

remuneration 100 100 100 100

possibility of a promotion 97 98 98 100

perspective of professional 98 99 99 98
development

the value of performed tasks 96 92 99 97

work safety 100 100 100 100

stress 100 92 100 97

work standards 96 98 100 96

interpersonal relations 93 91 98 94

fair treatment 97 91 91 93

employment stability 98 97 99 96

Source: own study.

In the following part of the study, an attempt was made to determine how the factors
indicated by respondents in the first part of the study as important and very important are
assessed by the members of the respective uniformed services. For this purpose, a five-point
Likert scale was used. In the conducted survey, the respondents had to respond to statements
regarding the following issues:

1. Remuneration: My unit offers me good employment conditions.

2. Possibility of promotion: In my unit, selected candidates are prepared to take up higher

positions.

3. Perspectives of professional development: In my unit, great importance is attached to
employee development.

Values of the performed tasks: I consider my work and performed tasks as my mission.
Occupational safet: Applicable procedures are known to all employed persons.
Stress: Performed work is associated with a high degree of occupational stress.

Work standards: I am convinced that my unit complies with the applicable standards.

® NN bk

Interpersonal relations: I am satisfied with the relations and cooperation with colleagues.
Cooperation, mutual trust, and responsibility are important at my work.

9. Sense of fairness: I am convinced that officers are treated fairly.

10. Employment stability: My job provides me with a sense of job security and a sense of
security in general.
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Table 3. presents the results of research concerning the experienced level of satisfaction

with the performed work in the examined uniformed services.

Table 3.
Research results concerning the perceived level of satisfaction with the performed work in the
examined uniformed services (%)

I definitely agree I rather agree I nelth‘er agree I rather disagree 1 d‘e finitely
nor disagree disagree
22 30 20 ) 20
18 31 24 11 16
14 28 25 14 19
17 25 28 9 o1
23 28 29 9 11
30 31 19 8 12
23 29 23 11 14
19 24 28 I E
1l 20 25 E 26
27 33 12 15 13

Source: own study.

The conducted research shows that 52% of respondents are satisfied with the received
remuneration, and 28% of respondents disagreed with that statement. It can be assumed that
this result can be attributed to the fact that the 73% consists of members of the officer and NCO
corps, and only 27% of respondents belong to the private corps. Respondents with a seniority
of more than 10 years declared the greatest satisfaction with their remuneration with this
percentage increasing along with work seniority. It should also be noted that members of the
uniformed services usually enjoy certain privileges not available to employees in the private
sector. They also receive various salary bonuses, which can amount to up to 50% of the basic
remuneration resulting from their respective paygrade.

Almost half (49%) of the respondents agree with the opinion that in their units people are
selected for promotion, and are subsequently properly prepared for a higher position, while 42%
of respondents positively assess the activities of their employers in terms of professional
development planning opportunities. Respectively 27% and 33% of military and non-military
servicepersons who took part in the study disagree with these statements. When discussing
issues related to both promotion and career planning in uniformed services, one should take
into account their specific character and the fact that the career path in the discussed groups is
highly formalised. In these groups, horizontal movements involve the transfer of staff within
posts at the same management level, whereas vertical movement involves both transferring
employees to lower levels of the organizational structure (demotion), as well as promotions
associated with movement to higher levels. In the case of uniformed services, promotion is
literal, as it means progress through the formally arranged ranks. In such services, appointment
of an individual to an official position, transfer and dismissal from a position is decided by
a superior, i.e., Chief of Police, Chief of the General Staff of the Polish Army, Chief of the

Border Guard, or Chief of the State Fire Service and takes the form of a personnel order, which
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is an administrative decision and is therefore based on the general principles of the Code of
Administrative Procedure. Moreover, appointing an individual for a position depends on the
education, professional qualifications (basic course, specialist course, and higher vocational
training), as well as job seniority within the selected uniformed service. The set of the above-
mentioned employee movements (and above all horizontal movements and promotions) creates
the so-called employee career path, i.e., a specific path that the employee follows from the
moment of taking the first position, through successive functions, performed roles, as well as
duties and rights, to the intended position, constituting that person's career goal. There is also
a third type of movement, i.e., one outside the organization, what creates the so-called problem
of employees leaving the company (Suchodolski 2004, p. 152). Planning professional
development is therefore closely related to the development of the members of uniformed
services, with motivating, and planning human resources. It is also the result of the strong need
for the officer and the service in which that person serves. On the other hand, planning
an individual career path means tightening relations between the organization and an employee,
extending the time perspective of the relation with the organization, commitment to shaping the
competences in accordance with the model expected in the organization, as well as the time
horizon of increasing competences and promotion. (Fryczynska, Jablonska-Wotoszyn, 2008,
p. 136).

A feature distinguishing uniformed services from other social groups also consists in a high
level of discipline (Liberacki, 2018, p. 106). It seems that the role played today by members of
the uniformed services cannot be overestimated. In the face of dynamically emerging threats,
no country is able to function smoothly without bodies that uphold the law, order, and public
security. The task of the uniformed services is to protect citizens, defend national borders,
combat natural disasters, and conduct rescue operations. The service, as the name implies,
is not only a simple paid job, but also a kind of mission or vocation. In the conducted study,
42% of the surveyed servicepersons positively assessed the value of the performed tasks and
30% of respondents disagreed with this statement. It can therefore be assumed that the majority
of servicepersons chose their professional path guided by the desire to help the persons in need.
On the other hand, it should be remembered that the consequence of such an approach to work
in the studied services means significant sacrifice of one's own privileges and personal way of
life, which may explain the 30% of negative responses.

The threat to health and life of servicepersons performing their duties constitutes an integral
part of their work. A high sense of danger and work under stress can lead to mistakes,
shortcomings, crimes committed when performing official tasks, as well as tragic effects of the
impact on personal life. That is why following and understanding the applicable procedures is
necessary in the work of uniformed services. 51% of respondents agree with this statement,
while 20% believe that the enforced procedures are not always known and followed by their

colleagues.
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Due to the specific character of work, members of uniformed services belong to professional
groups particularly exposed to stressors. The type of performed service, the shift nature of the
work, and the psychological and emotional cost they incur promote fatigue and, as a result, also
burnout. During the service, and especially during interventions, military and non-military
personnel of the uniformed formations are often forced to quickly adapt to a situation that can
change rapidly. Often acting in extreme situations, uniformed services must be aware of the
real danger associated with the need to act in an unpredictable and difficult environment.
Immediate threat is considered to be one of the most serious stressors of working in uniformed
services. 61% of respondents agree with the statement that the performed work is permanently
associated with severe stress and only 20% of respondents disagree with this statement.

Another issue researched in terms of the uniformed services consisted in compliance with
the standards determining their work. These standards are aimed not so much at organizing,
disciplining, and regulating, but at cultivating traditions, building bonds and strengthening
a positive image of a given service. In other words, it can be said that the standards determine
the functioning of a given uniformed service and shape relations with other people who are not
members of a given group. Majority of respondents (52%) positively assessed compliance with
standards in their services, while 25% voiced the opposite opinion. The results reflect the
transformation of Polish uniformed services as compared with their operation in the 1990s.
This is related to both better equipment and education of the servicepersons included in this
study.

When examining the relations of soldiers and officers with their co-workers, 43% assessed
this aspect positively, while 29% granted it low ratings.

Uniformed services, characterized by hermetic, hierarchical structures of vertical
subordination, have not yet developed effective mechanisms to protect against unfair treatment
of their members, manifestations of discrimination, mobbing or harassment. Despite many
positive changes in the uniformed services in Poland, there has been no change in the mentality
of some superiors who believe that "superiors have rights, and subordinates have only duties".
Among the surveyed servicepersons, only 31% believe that they are treated fairly and 44%
declared experiences of unequal treatment. This issue was most commonly related to the
assignment of responsibilities and workload.

Work stability is important because it translates into many areas of life, including making
investment decisions or a general sense of security and satisfaction. In the conducted research,
60% of respondents believe that their sense of professional satisfaction is highly influenced by
stable employment, and almost half (46%) believes that employment stability gives them
a chance to advance in the hierarchy and allows them to utilize various privileges (Table 4).
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Table 4.
Work satisfaction factors considered by uniformed personnel as important and very important,
and the assessment of these factors in the examined uniformed services

Assessment of important and very
Factors affecting job satisfaction important factors in the services
Work . . .
satisfaction included in this study
factor Very important Insignificant and Very important Insignificant and
and important rather insignificant and rather rather insignificant
factor factor important factor factor
remuneration 100 0 52 28
p0551b111ty ofa 98 ) 49 27
promotion
perspective of a
professional 98 2 42 33
development
the value of
performed tasks %6 4 42 30
work safety 100 0 51 20
stress 97 3 61 20
work standards 97 3 52 25
1nterpe.rsona1 94 6 43 29
relations
fair treatment 93 7 31 44
employment
stability 7 3 60 28

Source: Own study based on the results of own research.

5. Research conclusions

The quality of tasks performed by members of uniformed services to ensure state security
and public security depends, among others, on their sense of satisfaction with the performed
work. This concept refers to the field of employee expectations, and therefore is highly
subjective and might not reflect reality. Employees use their own life experience, observations
and the value system to assess job satisfaction in a given organization (Knopp, 2021, p. 66).
In the milieu of uniformed services, it was confirmed that less satisfaction with official duties
translates into lower employee motivation, and vice versa — higher work satisfaction results in
higher motivation to work (Pietras, 2012, p. 181).

Comparing the expectations of employees in terms job satisfaction factors with their actual
occurrence, it can be seen that there are significant gaps (Table 4). The greatest gap in terms of
satisfaction occurs in relation to such factors as: fair treatment, perspective of professional
development, the value of performed tasks or interpersonal relations. In turn, there is a small
gap in terms of issues such as job stability, stress, labour standards, and wages. The conducted
research presents the discrepancies between factors that are declared and those that actually
occur in the studied service, indicating a certain lack of consistency. This also indicates that

positively assessed factors to a large extent compensate for those factors that are assessed
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negatively, what probably results from the age of the respondents, their seniority, or the
awareness of the current situation on the labour market.

Summing all the above, it can be concluded that the factors of job satisfaction considered
by uniformed personnel to be informed or very important coincide with the assessments of
a significant part of members of the examined uniformed services. Despite the discrepancies
between expectation and actual assessment, the surveyed servicepersons are satisfied with their
work. 58% of respondents stated that their work was satisfying, while 42% of respondents did
not feel satisfied with their work.

6. Summary

Soldiers and officers who are satisfied with the performed work are extremely valuable for
their superiors because they identify with the goals of the unit they serve in, are motivated, loyal
and, most importantly, they have a positive impact on the attitudes of other co-workers. Listing
the research results and their analysis confirmed that in the case of the examined uniformed
services, the most important factors shaping job satisfaction include such determinants as
remuneration, occupational safety, the possibility of promotion, and a perspective of
professional development, followed by the value of the performed tasks, the level of stress,
work standards, interpersonal relations, and fair treatment by superiors. More than half of the
servicepersons experience satisfaction with the performed work and is attached to a given
service. Summing the above considerations up, it can be stated that despite the existing
discrepancies affecting the sense of satisfaction with the performed work, representatives of the
uniformed services included in this study do not consider changing jobs and are satisfied with
their work. An analysis of the factors determining the sense of satisfaction with the work
performed in uniformed services constitutes an important element facilitating the improvement

of the management of the members of examined services.
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Purpose: Circular economy affects the need for changes in the area of packaging in
e-commerce. The article demonstrates the results of the research conducted in the field of
expectations regarding the features of the packaging already present on the e-commerce market
in accordance with the circular economy model as well as those concerning the online buyers’
expectations regarding the parameters of packaging currently available and planned to be
introduced — reusable unit packaging.

Design/methodology/approach: A review of the selected literature enabled the depiction of
the essence of the circular economy and its implications for the functioning of packaging in
e-commerce. Own research was conducted using the survey method — the questionnaire in an
electronic form was made available from 04 May to 26 June 2021. 1213 respondents from all
over the country took part in the survey.

Findings: Effective implementation of circular economy entails the introduction of
modifications in each link of the supply chain — including packaging used in e-commerce and
reverse logistics, i.e., employment of returnable packaging. This will require the cooperation of
product manufacturers with packaging producers, logistics operators and transport companies
servicing the last mile, and consequently the creation of new business models in supply chains
that require close cooperation in the handling of returnable unit packaging.

Research limitations/implications: Since the selection of the sample for the study was non-
random — the snowball method was used, the study itself is unrepresentative and the results
cannot be generalized to the entire population of Poland. Research on the implementation of
returnable unit packaging in e-commerce should be continued in the light of the circular
economy requirements.

Practical implications: Study results enable the indication of the features of the returnable unit
packaging in e-commerce indicated as important by the respondents, mainly: the material of
the packaging (degradable, biodegradable or recyclable); reusability; protection against
external factors (including unauthorized opening); packaging size that corresponds to the size
of the product; how the product is packaged and the type of closure (e.g. ease of opening);
resilience. The respondents see the need to introduce returnable packaging in e-commerce.
Social implications: The new social (influence on customer behavior to return packaging) and
institutional (redesign of supply chains to improve reverse logistics) conditions will be required
to introduce the returnable unit packaging in e-commerce, but then it may contribute to e.g.,
waste and carbon footprint reduction.
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Originality/value: The article draws attention to a very narrow section of the circular economy
model which covers the reusable unit packaging that can be used in e-commerce (to reduce the
scale of packaging waste production in Poland/Europe). The results of the research may be
cognitively interesting for the entities that operate on the e-commerce market — both producers
of goods and logistics operators.

Keywords: circular economy, reverse logistics, returnable packaging.

Category of the paper: Research paper.

1. Introduction

The constantly growing amount of waste poses a challenge for the modern economy
(and the environment), e.g. 95% of plastic packaging is used only once, thus raw materials
worth USD 80-120 billion become waste and, what is more, the negative externalities generated
by them are estimated at USD 40 billion (Ellen MacArthur Foundation, 2016). Moreover,
it comprises one of the main use of primary raw materials — 40% of plastics and 50% of paper
used in EU are intended for packaging. Polish Chamber of Packaging Recycling and Recovery
(www.pioiro) reports that Europeans produce on average almost 180 kg of packaging waste per
year (per person). In addition, rising online retail sales (an increase of 3.2% in June 2022
compared to June 2021'") means that individual transport packaging present in economic
circulation — most often used only once — is also growing in number. Circular economy model
(circular economy, circularity, CE) draws attention to the issues of reducing the negative impact
of the production and consumption on the environment (in particular in the context of reducing
greenhouse gas emissions and waste generation) and thus may be employed to address the issue
as described above. It constitutes an EU priority as it covers the entire product life cycle: from
production (product and process design), through consumption to waste management and
secondary raw materials market (Waste). Thus, reusable packaging of individual retail items
employed in e-commerce could be a specific solution applied here.

The article presents the circular economy model and its impact on the need for changes in
the functioning of packaging in e-commerce, as well as the results of research on the
expectations of online buyers regarding the features of packaging currently available and
planned to be introduced — reusable unit packaging. The article strives to answer the following

questions:

! The largest increase was recorder in the following groups: ‘textiles, clothing, footwear’ (by 13.2%), ‘other’ (by
11.0%), pharmaceuticals, cosmetics, orthopedic equipment’ (by 10.9%) and ‘food, beverages and tobacco
products’ (by 7.9%) (www.parp.gov.pl/component).
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e According to the circular economy model, what type of packaging should be used in
e-commerce market?

e What are the users’ expectations regarding the packaging used in e-commerce?

e What are the users’ expectations regarding the packaging of the designed unit returnable
packaging that could be used in e-commerce?

e What is the attitude of online buyers towards the reusable packaging that could appear
on the market?

The article is of theoretical and empirical nature.

2. The essence of circular economy

The foundations of the circular economy assumptions can be found in the works of
environmental economists on waste-free (e.g., Ellen MacArthur Foundation, 2015; Pienkowski,
Kos$micki (2016)). The interest in the concept is visible not only in the economic practice but
also in theoretical discourse (though it is difficult to reach agreement on its one universally
accepted definition). The European Commission emphasizes that in CE the value of products
(or resources in general) is maintained for as long as possible and the generation of waste is
kept to a minimum (Communication from the Commission, 2015). With a slightly more detailed
viewpoint, World Business Council for Sustainable Development indicates that the goal of
circular economy is to retain as much value as possible from resources (products, parts,
materials) and to create a system that ensures long life, optimal reuse, refurbishment,
remanufacturing and recycling (WBCSD, 2017). The Responsible Business Forum, on the other
hand, associates the circular economy essence with the cradle to cradle concept (C2C),
1.e. such a way of designing and manufacturing products in accordance with the sustainable
development philosophy so that after their use they can be put back into circulation
(Gospodarka okrezna). Thus, the reusable unit packaging idea — that could become a reality in
online trade — is in line with the C2C concept. Furthermore, from the point of view of the subject
of the article, the approach presented by Deloitte is also significant. According to Deloitte,
circular economy serves as a development strategy that enables economic growth while
optimizing resource consumption and significantly transforms the patterns of production and
consumption chains as well as redesigns industrial systems to take into account the entire life
of the product together with its packaging (from creation, through repeated use and
environmentally safe withdrawal from economic circulation).

The presented approaches enable the creation of sustainable supply chain management,
1.e. managing the economic, social and environmental impact of the supply chain throughout

the product life cycle in order to create value for all stakeholders involved in the process.



176 A. Bukowska-Piestrzynska

(Wandosell et al., 2021) Individual packaging used in transport to the final customer, but also
during the return of the purchased product to the logistics operator/manufacturer as part of the
so-called reverse logistics, comprises one of the elements of this chain, yet crucial from the
e-commerce functioning point of view?.

The circular economy should be implemented in accordance with the 3xR rule (reduce,
reuse, recycle), i.e.:

e reduction of the amount of waste (including packaging, e.g. by introducing returnable,

reusable packaging to e-commerce) and the raw materials used,

e extension of the life of raw materials (e.g. by reusing, repairing them),

e recycling (composting).

As a tool for assessing planned solutions, the 3xR principle suggests that the higher they
are in the hierarchy, the better and, for example, reusing packaging is more desirable than
recycling it. In addition, it points to eco-design (i.e. designing that considers the environmental
impact along the entire value chain) and systemic thinking (about the entire products and
services life cycle) so packaging used in e-commerce remains designed in such a way that it

can be reused numerous times and then composted. (Svanes et al., 2010)

3. Packaging in e-commerce

The Gemius report shows that 77% of Polish Internet users shop online. The covid-19
pandemic has affected the way of the purchase — one third of the respondents shop more often,
and almost one third of the respondents order more products online than before the pandemic.
(E-commerce in Poland 2021) As a consequence, the number of individual packaging used to
deliver products to customers is increasing. Thus, from the perspective of the functioning of
economics and ecology of the supply chains, the issue of packaging management and/or reuse
becomes particularly important. In addition, the amount of returning purchases is also growing,
which implies the necessity not to increase the number of packaging in use, but instead to offer
a packaging that can be returned to the seller as a part of reverse logistics and reused to deliver
an online order to the customer.

According to the EU Directive 94/62/EC, e-commerce uses commercial (basic) packaging
— for goods offered for sale, collective — for larger online purchase, and transport — that facilitate
handling and secure the purchase on the way from the manufacturer/logistic center to the

customer, this type constitutes an additional burden for packaging management. The report of

2 According to Council of Logistics Management, reverse logistics is a broad term referring to the logistic
management of skills and activities involved in recycling, management and disposal of product and packaging
waste. It includes reverse distribution which enables the flow of goods (in disposable or reusable packaging —
ABP) and information in the direction opposite to basic logistic activities (Szottysek, 2009).
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the Institute of Environmental Protection — National Research Institute shows that only 45% of
packaging waste from municipal systems was recycled in 2020. Despite the selective collection,
less than 29% of plastics, 54% of metals and 60% of paper and cardboard packaging are
recycled. Meanwhile, the goals set by the EU in the area of raw materials recovery assume that
at least 70% of packaging waste is to be recycled annually by 2030 (Nowicki). With changing
consumer consumption habits along with the continued growth of online retailing (and the focus
of logistics operators and transport companies on the last-mile logistics), a holistic approach to
waste management in supply chains is becoming an urgent challenge. The entities involved in
creating the offer and providing customers with online purchases should notice the issue of the
increased amount of packaging in supply chains (and many are already doing it) and take joint
actions aimed at applying the circular economy assumptions in this area. Not only will this
enable the implementation of the sustainable development policy by enterprises (including the
environmental pollution reduction), but it will also facilitate the reduction of costs and therefore
lead to a broadly understood minimization of resource consumption. Circular economy resource
efficiency means more than a departure from wasting resources (removed as waste), but rather
their more effective use (also in connection with extending the life of products and their cycles),
switching to renewable resources and conscious consumption. Such a way of thinking
(and acting) should be visible in relation to the packaging in the supply chains — when shopping
on-line and returning goods. Environmentally friendly packaging can be related to:

e materials — use of 100% biodegradable materials or those obtained from secondary raw

materials,

e production method that minimizes the consumption of e.g. water and reduces the carbon

footprint,

e reusability — designing the packaging that can be reused in the commercial circuit

extending its life cycle (GlobalWebindex Report).

Interestingly, modern packaging is designed not only to protect the goods and facilitate
transport, but also to offer additional functionalities. (Coelho et al., 2020) QR codes or smart
labels improve transport efficiency, ensure control over the transported goods and their
protection; enable the customer to track shipments in real time (thanks to the access to current
GPS data). Furthermore, modern technologies allow the packaging to monitor temperature,
humidity and whether the shipment has been dropped, tilted or opened.

4. Methods

Cardboard packaging (and also poly mailers) is most often used in e-commerce. Global

Weblndex research shows that users expect e-commerce cardboard packaging to be:
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e recyclable — 64% of respondents,

e reusable (not necessarily in the same form) — 53% of respondents,

o filled with the products that are not overpacked — 46% of responses,

e biodegradable — 39% of respondents,

e made of recycled materials — 36% of respons (GlobalWebindex Report).

A survey was conducted to recognize the expectations/opinions of on-line buyers with
regard to the parameters of unit transport packaging currently in circulation and compare them
with the expectations regarding reusable packaging that could be introduced®. The survey
questionnaire was made available in electronic form (access via an internet link — respondents
answered the questions themselves) — the on-line survey (CAWI) was carried out from 04 May
2021 to 26 June 2021. 1213 respondents from all over the country anonymously took part in it*.
The selection of the sample for the study was non-random; the snowball method was used
(sampling methods make the study unrepresentative so the results cannot be generalized to the
total population of Poland). The report on the entire study — with a wider scope — was presented
to the client and remained unpublished. Only the results of the study that correspond to the
purpose of the article will be presented below.

5. Results

It is difficult to indicate an unambiguous, narrowly defined set of features of a unit transport
packaging important for the respondents (cf. Table 1). Nevertheless, most of the respondents
paid a lot of attention to the following:

e protection against external factors and damage,

e protection against an unauthorized opening,

e packaging size corresponding to the size of the product,

e package resilience.

3 The study was conducted on the basis of a contract for research and development signed by the Logistics and
Innovation Faculty of the University of Lodz with Arvato sp z 0.0. on April 2, 2021. Selected results are presented
in the article.

4 Among the respondents, 62% were women, 37% were men, and 1% of the respondents did not specify their
gender. People aged 17 to 79 took part in the study. The largest amount, nearly 50% of the total, comprise
respondents aged 21-30, i.e., those who will be the main online buyers in the near future. Most of the respondents
- 76% - are city dwellers, while 24% of the respondents indicated the village as their place of residence.
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Table 1.
Features of the unit transport packaging of the product (and the share of a response
frequency in %)

It does not | It matters Itis Itis very | Ihave no
matter a little important | important | opinion

Aesthetics 25.1% 40.4% 26.6% 6.6% 1.2%
Information of the package not being 6.4% 21.8% 47.9% 22.8% 1.2%
thrown
Color 50.6% 38.3% 7.6% 2.1% 1.4%
The material of the package is degradable, 14.6% 26.4% 37.1% 19.3% 2.6%
biodegradable, or recyclable
Reusable 11.9% 26.2% 39.3% 20.7% 1.9%
The name of the prodpct manufacturer 44.5% 3539 13.3% 4,99 21%
placed on the packaging
Protection against external factors 5.1% 14.8% 45.6% 33.6% 0.8%
Protection against unauthorized opening 4.0% 11.0% 43.5% 40.7% 0.7%
Protection against destruction 2.4% 9.1% 43.4% 44.3% 0.8%
Consignment labelling 10.8% 26.4% 43.8% 17.3% 1.7%
Packaging size corresponds to the size of 459 15.1% 44.0% 35.4% 1.0%
the product
The method of packaging the product 5.6% 16.6% 45.4% 30.8% 1.6%
Closure type (e.g., ease of opening the 11.0% 2379 40.4% 232% 1.6%
package)
Appearance 36.8% 36.8% 19.0% 5.9% 1.5%
Comfortable to use (e.g., a handle) 27.2% 35.4% 25.7% 9.3% 2.3%
Resilience 3.9% 14.3% 45.9% 34.4% 1.5%

Source: own study.

To sum up, the very basic function of the packaging, i.e., product protection, remains the

most important for the majority of respondents.

Table 2 presents the share of respondents' answers regarding the potential features of the

new returnable packaging (possible to be used as part of online shopping). According to the

respondents, very important and the most important features comprise:

¢ information about the package not being thrown,

e the material of the package (degradable, biodegradable, or recyclable),

e reusability,

e protection against external factors, unauthorized opening and destruction,

e consignment labelling,

e packaging size matching the product size,

e product packaging method, type of closure (e.g. ease of opening the packaging),

e resilience.
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Table 2.
Potential features of returnable product packaging in online shopping and the share of a
response frequency (in %)

It does not | It matters Itis Itis very | Ihave no
matter a little important | important | opinion

Aesthetics 23.4% 41.3% 26.5% 6.4% 2.3%
I}‘:rf(‘)’iv?a“"“ of the package not being 7.3% 20.2% 45.5% 24.4% 2.6%
Color 33.6% 47.2% 13.0% 3.7% 2.4%
The material of the package is degradable, o o o o o
biodegradable, or recyclable 6.3% 17.2% 40.0% 33.6% 2.9%
Reusable 3.4% 8.0% 35.0% 51.4% 2.3%
The name of the prod.uct manufacturer 32.99% 38.6% 19.0% 6.9% 2.6%
placed on the packaging
Protection against external factors 2.7% 7.2% 38.8% 48.9% 2.4%
Protection against unauthorized opening 3.2% 7.1% 37.4% 49.7% 2.6%
Protection against destruction 2.8% 5.7% 36.4% 52.7% 2.5%
Consignment labelling 11.7% 24.7% 40.0% 20.6% 3.0%
Packaging size corresponds to the size of o 0 o o N
the product 4.9% 12.3% 41.5% 38.0% 3.3%
The method of packaging the product 6.8% 14.8% 44.2% 31.1% 3.1%
Closure type (e.g., ease of opening the 7 6% 17.1% 42.6% 29.8% 3.0%
package) ) ' ) ) '
Appearance 27.0% 41.1% 22.1% 6.8% 3.1%
Comfortable to use (e.g., a handle) 18.1% 29.9% 33.6% 15.3% 3.1%
Resilience 2.2% 5.9% 36.9% 52.4% 2.6%

Source: own study.

To determine the differentiation of the respondents' views (or lack of it) on the unit transport
packaging currently functioning in e-commerce and the reusable packaging that can be
introduced, the weights assigned to individual packaging features were compiled (cf. Table 3).

Table 3.
Comparison of the weights assigned to standard and potential packaging features in online

shopping

It does not | It matters Itis Itis very I have no

matter a little important | important opinion

1 2 1 2 1 2 1 2 1 2
Aesthetics 0.10 | 0.12 | 0.10 | 0.12 | 0.05 | 0.05 | 0.02 | 0.01 | 0.05 | 0.05
ﬁrfsgﬁa“on of the package notbeing | > | 04 | 0.06 | 0.06 | 0.08 | 0.08 | 0.06 | 0.05 | 0.05 | 0.06
Color 0.19 |1 0.17 | 0.10 | 0.14 | 0.01 | 0.02 | 0.01 | 0.01 | 0.06 | 0.05
The material of the package is
degradable, biodegradable, or recyclable 0.06 | 0.03 | 007 | 0.05 | 0.07 | 0.07 | 0.05 | 0.07 | 0.11 | 0.07
Reusable 0.04 | 0.02 | 0.07 | 0.02 | 0.07 | 0.06 | 0.06 | 0.11 | 0.08 | 0.05
The name of the product manufacturer | 7\ 17| 609 | 0.1 | 0.02 | 0.03 | 0.01 | 0.01 | 0.09 | 0.06
placed on the packaging
Protection against external factors 0.02 | 0.01 | 0.04 | 0.02 | 0.08 | 0.07 | 0.10 | 0.10 | 0.03 | 0.05
Protection against unauthorized opening | 0.02 | 0.02 | 0.03 | 0.02 | 0.08 | 0.07 | 0.12 | 0.11 | 0.03 | 0.06
Protection against destruction 0.01 | 0.01 | 0.02 | 0.02 | 0.08 | 0.07 | 0.13 | 0.11 | 0.03 | 0.06
Consignment labelling 0.04 | 0.06 | 0.07 | 0.07 | 0.08 | 0.07 | 0.05 | 0.04 | 0.07 | 0.07
Packaging size corresponds to the size | > | 03 | 0.04 | 0.04 | 0.08 | 0.08 | 0.10 | 0.08 | 0.04 | 0.08
of the product
The method of packaging the product 0.02 | 0.03 | 0.04 | 0.04 | 0.08 | 0.08 | 0.09 | 0.07 | 0.07 | 0.07
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Cont. table 3.

Closure type (e.g., ease of opening the | ) 61| 04 | 0.06 | 0.05 | 0.07 | 0.08 | 0.07 | 0.06 | 0.07 | 0.07
package)

Appearance 0.14 | 0.14 | 0.09 | 0.12 | 0.03 | 0.04 | 0.02 | 0.01 | 0.06 | 0.07
Comfortable to use (e.g., a handle) 0.10 | 0.09 | 0.09 | 0.09 | 0.05 | 0.06 | 0.03 | 0.03 | 0.10 | 0.07
Resilience 0.01 | 0.01 | 0.04 | 0.02 | 0.08 | 0.07 | 0.10 | 0.11 | 0.06 | 0.06

Legend: 1 - currently functioning packaging, 2 - new returnable packaging.
Source: own study.

Changes in expectations as to the features of the new returnable packaging compared to the
currently functioning packaging are insignificant, although the respondents indicated certain
elements that should be made more visible in the new returnable packaging: the material of the
packaging (it should be degradable, biodegradable or suitable for recycling); its reusability
(though it is consistent with the definition of returnable packaging, the respondents pointed out
to this feature), and the size of the packaging should correspond to the size of the product.
Paradoxically, according to the respondents, the importance of the convenient to use feature of
the new packaging seems less important than in the currently functioning packaging.

In conclusion, it is worth emphasizing that the respondents notice the necessity to introduce
returnable packaging to the market. More than half of them (50,6%) indicated that reusable
packaging should complement the offer of existing packaging on the market and replace it over
time. And 19,9% of the respondents claim that reusable returnable packaging should replace
other packaging while 20.9% — it should supplement the offer of the packaging already existing

on the market.

6. Discussion

The analysis of the ‘Development prospects of the e-commerce market in Poland’,
conducted by PwC, shows that there are currently over 150,000 enterprises on the Polish market
that offer access to goods and services via online stores and sales platforms. The value of
e-commerce in Poland is estimated to amount to PLN 92 billion (one of the fastest growth in
Europe) and in 2026 it is expected to reach PLN 162 billion. (www.parp.gov.pl/component)
Hence, the significance of individual transport packaging — whether it is disposable or,
in accordance with circular economy, reusable — will increase. Thus, research towards the
implementation of reusable unit packaging used in e-commerce should be intensified.

Effective implementation of circular economy entails the introduction of modifications in
each link of the supply chain (perceived in terms of the value chain) — including packaging used
in e-commerce and reverse logistics, i.e. employment of returnable packaging (Radhakrishnan,
2015). This will require the cooperation of product manufacturers with packaging producers,
logistics operators and transport companies servicing the last mile, and consequently the

creation of new business models in supply chains that require close cooperation in the handling
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of returnable unit packaging (in search of interdisciplinary solutions and ensuring their
scalability). Thus, from the circular economy perspective, in the long run, it will be necessary
to redesign supply chains (to improve reverse logistics), invest in new — returnable packaging
for the distribution of products purchased online and create customer-friendly and cost-effective
return processes for enterprises, which may bring the following benefits:

e less waste,

e reduction of the carbon footprint,

e promotion of the circular economy,

e cost optimization.

7. Summary

To sum up, circular economy is a model of production and consumption consisting of,
among others, sharing, reusing (here: individual transport packaging used in e-commerce),
renewing and recycling of materials and products already existing (as long as possible to extend
their life cycle). This means reducing waste to a minimum — when a product's life cycle comes
to an end, the raw materials and waste that comes from it should remain in the economy
(and thus generate additional value) (www.europarl.europa.eu).

The directions of change in supply chains can be linked to the results obtained in the study,
namely:

e for the customers buying on-line — individual transport packaging needs to fulfill basic

protective functions,

e there were no significant differences in customer expectations regarding returnable
packaging compared to traditional packaging used in online shopping,

e differences in the importance of individual packaging features for users of future
returnable packaging may serve as a guideline for those designing returnable packaging
for e-commerce,

e the vast majority of respondents notices the possibility of packaging reuse,

e the vast majority of respondents see the need to introduce returnable packaging to the
market (some of them point to the need to replace the existing packaging with the

returnable one), which corresponds with the circular economy idea.
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However, we will not find ethics understood as a philosophical reflection on morality/ethos.
We also found a great deal of variation in management textbooks regarding the presence of
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challenges facing management.

Social implications: The results of the study may make us aware of the need to prepare
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1. Introduction

Management courses are taught in 163 Polish universities'. Our initial assumption was that,
since management concerns people, management textbooks should have some ethical content,
that they would discuss and propagate a set of humanistic and social values, and not only
utilitarian or economic ones.

We have decided to examine whether or not and to what extent ethical content and problems
are present in the process of education students who in the future may become managers of
institutions, organizations, and businesses. In addition, we have assumed that an analysis of the
content of these textbooks might reveal the dominant attitude to ethics in management in centers
of higher learning.

We have selected nine management textbooks currently in use in Poland?®. This decision has
been made for the following two reasons: 1. it is through textbooks that students are taught the
essential values associated with management; 2. textbooks are a more universal tool for
transferring knowledge and humanist values than other forms of publication (articles, many-
author books); consequently, they can have a greater impact on the formation of students’
ethical beliefs and their opinions concerning the importance of ethics in management.
The choice of these textbooks has been motivated by the fact that they are most often mentioned
in the syllabi of introduction to management courses and approved as teaching materials by

various public and non-public universities located in Warsaw, Krakow, Wroctaw, and Gdynia.

2. Management ethics or ethics in management?

The search for ethics in management textbooks requires clarification of basic concepts,
which is what has made us start to look for the ways in which the terms “ethics of management”
and “ethics in management” are used. We have noted several ways of understanding and using
these terms:
e They are often used as synonyms, also interchangeably with business ethics (Zbiegien-
Maciag, 1996; Kuzior, 2017, p. 69).

Management ethics is regarded as part of business ethics.

e Management ethics is treated as the professional ethics of managers. It is understood as
a set of norms of behavior that managers follow in their actions. It includes the attitude
of the organization/company to the employee, the attitude of the employee to the

! https://opinieouczelniach.pl/kierunki-studiow/zarzadzanie/, 20.07.2022.
2 A list of the analyzed textbooks can be found in the qualitative analysis section, point 5 below.
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company and the attitude of the company to other entities®. Wojciech Gasparski’s and
Aleksandra Kuzior understanding of these terms is similar (Gasparski, 2012, pp. 307-
318; Kuzior, 2021, pp. 79-82).

e Management ethics is “a specialized field of ethics. Its subject is, generally speaking,
morality in business. It is an interdisciplinary science, i.e., it uses the achievements of
many academic disciplines, primarily management sciences, ethics and philosophy.
The science of management ethics is concerned both with purely ethical issues and with
issues related to the social responsibility of organizations”. This concise definition can
be found in the Polish Wikipedia entry*.

e In Encyklopedia zarzadzania® (or Ceopedia), there is no entry “management ethics” or
“ethics in management”; there are others, e.g., “ethics”, “business ethics/in business”,
“ethics in marketing”, “ethics in financial reporting”, “professional ethics”. Similarly,
in management textbooks, we find no definition or explanation of this term.

Thus, our search for a specific and precise meaning of the term “management ethics” or
“ethics in management” has not been satisfactory. This term denotes ethical reflection, or a set
of ethical norms formulated and addressed to professions and roles related to broadly
understood business operations and the management of an organization. After all, it is of
secondary importance whether we use the term “management ethics”, “ethics in management”
or “business ethics”; more important than the terminology is whether we want to see the
management process in terms of ethical requirements it involves. As Aleksandra Kuzior put it:
“Proper management of human resources requires high ethical standards, based on such basic
values as: respect for dignity, respect for the right to freedom, following the principles of justice,
honesty and responsibility” (Kuzior, 2021, p. 81).

It is worth noting that the Encyklopedia zarzqdzania (or Ceopedia), which has 8189 pages
and 7891 articles [in Ceopedia 3544 articles and 4554 pages], and is, according to the
organizers, the largest in Poland and one of the world’s largest “knowledge database” devoted
to management and related fields, does not devote much space to ethical content. This relatively
meagre representation of ethical issues may suggest that the representatives of management
sciences do not attach much importance to ethics in management. The basic concepts include

terms that may have an ethical meaning: ethics (etyka), business ethics (etyka biznesu),

3 See Encyklopedia pwn.pl, entry "Etyka zarzagdzania” [Management Ethics]. https:/encyklopedia.pwn.pl/

haslo/etyka-zarzadzania;3898969.html, 20.07.2022.

4 https://pl.wikipedia.org/wiki/Etyka zarzadzania [20.07.2022]; there is no corresponding entry in English; the
closest entry in English is “business ethics”, where we find the following definition, “Business ethics (also known
as Corporate Ethics) is a form of applied ethics or professional ethics, that examines ethical principles and moral
or ethical problems that can arise in a business environment. It applies to all aspects of business conduct and is
relevant to the conduct of individuals and entire organizations”. https://en.wikipedia.org/wiki/Business_ethics,
8.12.2022.

See https://mfiles.pl/pl/index.php/Strona_gléwna, 20.07.2022 (https://ceopedia.org/index.php/Main_Page
[08.12.2022]). This Encyclopedia has been created by scholars of the Cracow University of Economics, the
authors of the articles are faculty members and students of the Cracow University of Economics, the Jagiellonian
University and other universities.

5
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professional ethics (etyka zawodowa), common good (dobro wspdlne), management
philosophy (filozofia zarzadzania), corruption (korupcja), nepotism (nepotyzm). However,
the definitions and explanations are general, and often devoid of ethical content.
Thus, for instance, a norm is understood only in an organizational and legal meaning of the
term. The last update of the website was recorded on September 17, 2021, which might indicate

low activity on the part of the administrators.

3. Ethics and management

Understood as a set of activities, processes and decisions used in relation to resources,
people, capital, and organization to ensure effective functioning and the achievement of a set
goals, management is a phenomenon common in social life. All kinds of things are managed:
a company, an organization, time, finances, work safety, documents, information, knowledge,
projects, innovations, risk, to name the most frequently cited examples. The widespread use of
the term “management” in relation to almost all spheres of collective and individual life is as
significant as it is interesting. It may testify to the dominant belief that everything can and
indeed must be managed. This overuse of the word “management” may be of interest to social
psychologists as a testimony to the universality of people’s ideas. The representatives of
management sciences sometimes point this out (Oleksyn, 2008; Sutkowski, 2005; Sudot,
2021)%, but they also warn that this common understanding of management should be avoided
in scholarly studies of management (Sudot, 2021, p. 413-414). Thus, according to S. Sudol,
“We should speak of management only if all three of the following conditions are met:
1) management is not related to the activity of individuals (e.g., a scholar writing a book),
but to the joint activities of teams of people, 2) management is an organizational process (related
to an institution), 3) the managing entity has control over this process” (Sudot, 2012, p. 414).

Management as a social practice has existed for a long time, but the science of management
emerged at the turn of the nineteenth and twentieth centuries during the industrial revolution,
when the great number of industrial plants created the need for efficiently organized production

process and cooperation’,

¢ Oleksyn points to “a huge expansion of how people understand the term ‘management’, its meanig having become
almost total”, so much so that these days “everything is managed” (Oleksyn, 2008, p. 54); L. Sutkowski (2005,
p. 54) expresses a somilar concern: “Nowadays, the term ‘management’ tends to be overused in relation to all
social processes (as when people talk about conflict management or organizational culture management), and
even in relation to abstract entities (chaos management)” qtd after S. Sudot (Sudot, 2012, p. 413).

7 https://mfiles.pl/pl/index.php/Teoria_zarzadzania, entry by Alice Janik and Ewa Marzec, 26.07.2021. the same
entry now is much shorter in terms of its content, 23.07.2022; see also Sudot, 2012, p. 413-421. See also
Pietruszka-Ortyl, 2012, pp. 423-441.
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The importance attached to management skills and to management knowledge,
the existence of universities and disciplines educating future managers of organizations and
companies are social facts that arouse the curiosity of researchers in the field of social sciences
and humanities, especially those dealing with business ethics (otherwise also called ethics of
economic life or ethics of economic activity). The term “business ethics” is used in a number
of different senses®, such as:

1. a philosophical reflection on morality/ethos, that is, on a set of virtues and moral
convictions that should condition the decisions and actions of businesspeople (applied
ethics, which employs general philosophical and axiological assumptions to study
economic activities of groups and individuals);

2. a set of moral norms and values recognized (accepted, preferred, respected) in the
business environment; it is sometimes called the ethos of these professional groups;

3. a discipline practiced at the interface of practical ethics and managerial operations
related to the economy, trade, business, indicating the moral dimension of economic
activity and a set of appropriate standards (beliefs, norms, values) of deciding and acting
in business activity; these standards being defined in terms of what is morally good, and
not solely according to economic criteria (in other words, as professional ethics
addressed — often in the form of ethical codes — to people with jobs related to business
activity);

4. a requirement to apply socially accepted moral norms (so-called ethics or general
morality) in economic activity.

Management ethics (in the context of management) has become part of business ethics.
According to Agata Stachowicz-Stanusch, in the 1980s American literature in the field of
management saw an increase of interest in moral issues. Meanwhile, in Poland, management
sciences exist and develop independently of business ethics. Perhaps because these sciences
have been recognized as a foundation of economic activity defined in terms of orientation
towards profit, organizational and economic effectiveness, ethical values, and norms are beyond
the scope of the respective scholars.

Agata Stachowicz-Stanusch, however, is an optimist in her belief in the growing role of
ethics in business (Stachowicz-Stanusch, 2016, pp. 83-84, 94).

8 As pointed out by many business ethics scholars, e.g., J. Dietl, W. Gasparski, ed 1999; Gasparski 2021; Lewicka-
Strzatecka 1999; Klimczak 1999; Porgbski 1997; Zadroga 2009.
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4. Method of research

In view of the fact that, judging from available literature, it is chiefly business ethicists who
show interest in management ethics, we decided that the four approaches to business ethics
mentioned above can be applied to management/management science.

We have examined the contents of nine management textbooks selected for this research.
To facilitate the comparison, we have prepared the following lists: a list (key words) of basic
ethical terms and terms denoting general and specific values (as it is impossible to talk about
ethics without using these terms); a list of ethical terms expressive of the ethical assessment of
economic phenomena; a list of the names of stakeholder groups (or groups of interested
participants in business activity). We have established the proportions of occurrence of these
groups of terms in individual textbooks. Because the occurrence of ethical terms is not
equivalent to the presence of active ethical reflection, we examined the context of statements
in which these terms occur (whether they relate to ethical issues, whether they are explained,
and whether they are part of proclaimed/postulated norms). The juxtaposition of quantitative
results with content analysis has allowed us to enquire about the presence of ethics manifested
in the following ways:

e as reflection on the moral aspects of management and economic activity, involving the
indication of norms, values and standards that determine acceptable conduct in business
organizations and the justification of their importance;

e as a set of postulates/recommendations regarding the priorities of the organization/
company formulated not only for economic and effective/pragmatic reasons, but also in
terms of ethical values (e.g., corporate social responsibility, social effects, public good,
human rights);

e as a set of ethical terms used with no theoretical background or explanation.

The answer thus obtained has allowed us to determine the degree of the authors’ interest in
ethics and the presence therein of ethics understood in a manner similar to the approaches to
business ethics detailed above.

We put forward the following research hypotheses:

1. Management concerns people, which is why ethics should be present in management
textbooks in the form of separate sections (chapters or smaller units), in which concepts
and problems important in ethical management are presented.

2. In addition to such sections, authors should use crucial ethical terms present in
management ethics (business ethics).

3. Since management concerns people, among the ethical terms present in management

textbooks, preference should be given to those that apply to people.
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Following upon these hypotheses, we went on to formulate the following research

questions:
1. Are ethical concepts (theories) present in management textbooks?
2. Do management textbooks contain terminology that describes important ethical issues
and thus represents ethical values?
3. What ethical issues and values are present (and recommended) in management

textbooks?

In our study, we used the content analysis method (Babbie, 2008). This method involves

a systematic study of the content of a text, aiming to discover the most frequently occurring

words and themes. The method is used to discover the basic structure of the examined text in

terms of how it reveals this text’s main ideas (themes, the message).

We use two variants of this method:

1.

The qualitative variant, which involves looking for sections, chapters, subchapters
which directly address ethical problems. The presence of separate sections devoted to
ethics testifies to the level of importance a textbook’s author attributes to these
problems. This classification allows us to determine whether an author finds it necessary
to address ethical problems at all, but it does not allow us to compare what ethical
content (present directly or indirectly) occurs in them. We obtain this information by
determining the frequency of occurrence of terms describing various ethical problems.
The quantitative variant, which involves conducting a quantitative analysis of the
presence of terms important for management ethics. Here we distinguish six groups of
terms. The list of these terms is based on ideas that express expectations towards
management ethics as formulated at the beginning of this article. The list has been
divided into the following parts: 1. basic ethical terms; 2. general/basic values, humanist
values; 3. social values; 4. utilitarian values; 5. stakeholders; 6. terms defining
management models. This list expresses the (hypothetical) conviction that it is
impossible to talk about the (possible) presence of ethical themes in management
textbooks without the occurrence, in the text, of these groups of concepts.
In the analyzed textbooks, we have examined the frequency of a term’s occurrence,
which allows us to determine a term’s significance. Since textbooks vary in volume
from one hundred to six hundred pages, it makes no sense to compare the frequency of
occurrence of a term. Therefore, in order to be able to compare the frequency of
occurrence, we introduce frequency indicators instead of absolute numbers.
The indicator is created by dividing the number indicating the frequency of occurrence
of a given term by the number of pages of a textbook. The larger the number, the more
often the concept/term appears in the textbook. For example, number 1 indicates that
the term appears on every page; any number larger than 1 indicates that the term occurs
more than once on each page, and numbers lower than 1 that it occurs less frequently.

Thus, for instance, the figure 3.000 means that a term (or terms) occurs (on average)
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three times on every page of a given textbook, while the figure 0.333 indicates that the
term occurs on average once every three pages.

In this study, we have used electronic versions of the textbooks.

We would like to note that this method of research is innovative due to the use of content
analysis, involving quantitative analysis, in ethical research. This type of method, popular in
various social sciences and humanities, has not yet been used in ethical research. We believe
that — regardless of whether there is a separate chapter devoted to ethics in a management
textbook — the frequency of occurrence of selected terms indicates the degree of the author’s

interest in ethical problems and reveals his or her state (and level) of ethical self-knowledge.

5. Qualitative analysis. Types of textbooks distinguished by the presence of
sections devoted to ethics

We have distinguished three groups of textbooks. In group 1, there are separate sections
(chapters) devoted to ethics. In group 2, there are no sections devoted to ethics, but there are
passages which indirectly address ethical problems. In group 3, there is no discussion of ethical
problems.

Textbooks with sections on ethics. Only in two textbooks are there chapters or sections
devoted to ethics.

In the textbook [8] (Griffin, 2004)°, Podstawy zarzqdzania organizacjami [Fundamentals
of Management], there is an extensive chapter on ethics which discusses ethical problems in the
context of the social environment of an organization. It treats of the following problems:
individual ethics in organizations, social responsibility and organizations, state authorities and
social responsibility, the managements of social responsibility. The book often uses the concept
of social responsibility, which is understood as a set of obligations of an organization to protect
and strengthen the social environment in which it operates (Griffin, 2004, p. 117). The textbook
contains a subject index which includes ethical concepts (e.g., ethics and social responsibility).

In textbook [9] (Jemielniak, and Latusek, 2005), Zarzqdzanie. Teoria i praktyka od
podstaw. Cwiczenia [Management. Theory and Practice from Scratch. Tasks], there is
a several-pages-long chapter on ethics and social responsibility in management in which the
reader will find introductory information about ethics, business ethics, and corporate social
responsibility. It also includes a case study (a “mini-case”) about the activities of Greenpeace,
to which are related questions, the intention being to facilitate revision. This chapter describes

the characteristic features of ethics, business ethics and management ethics. The authors state

 Numbers in square brackets next to the analyzed textbooks show the frequency of occurrence of the analyzed
terms. The same method is used to mark the textbooks in the references.
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that views on corporate social responsibility have changed with the development of
management science. At the same time, they believe that, regarded “in socioeconomic terms,
the social responsibility of management includes not only maximizing profit, but also acting to
protect and improve the welfare of society” (Jemielniak, Latusek, 2005, p. 139).

Textbooks with sections that indirectly address ethical issues. This criterion is met by
two textbooks.

In textbook [1] (Bogdanienko, 2010), Organizacja i zarzqdzanie w zarysie [Organization
and Management. An Outline], there is no separate section on ethics/morality/values; nor is
there a subject index. However, there is a chapter devoted to social aspects of management,
which addresses the following problems: decision-making in organizations, the management of
the social potential of the organization, the behavior of the organization’s participant,
management and leadership, and the creation of organizational culture.

Textbook [2] (Klincewicz, 2016), Zarzgdzanie, organizacje i organizowanie. Przeglgd
perspektyw teoretycznych [Management, Organization and the Organizing Process.
An Overview of Theoretical Approaches], contains no chapter directly addressing ethical issues;
however, there are chapters and subchapters which address the following ethical problems:
corporate social responsibility, organizations in the social system, man in the organization,
including the humanist perspective, the Human Relations trend, the impact of criticism of
capitalism on management theory, the challenges of the contemporary workplace,
organizational culture, the importance of national cultures for management. An interesting table
(Klincewicz, ed. 2016, p. 229) is included which presents the main philosophical foundations
of corporate social responsibility as well as their origin and content. Among these foundations
the authors include the golden rule of conduct, utilitarianism, the theory of justice, the ethics of
virtues, and a model of moral development.

No sections devoted to ethics. There are five textbooks in this group.

Textbook [4] (Piatkowski, and Pawlak et al., 2012), Organizacja i zarzqdzanie
[Organization and Management], has no section (chapter or sub-chapter) devoted to ethics and
there is no subject index. There is a dictionary, which primarily explains the abbreviations used
in the book but contains no entry about ethics, morality or values.

Textbook [5] (Czerminski, Grzybowski, Ficon, 1999), Podstawy organizacji i zarzqdzania
[Basics of Organization and Management] has no chapter directly or indirectly concerned with
ethics. Only once, (Czerminski, Grzybowski, Ficon, 1999, p. 8) in a perfunctory manner and
with no further elaboration, is the term “management ethics” used. Here the authors promise to
return to ethics in the third chapter of the book; however, they do not deliver on this promise.

In textbook [6] (Hopej, Kral, 2011), Wspolczesne metody zarzqdzania w teorii i praktyce
[ Contemporary Management Methods in Theory and Practice], there are no chapters or sections
addressing, if only indirectly, ethical problems. The term “ethics” occurs only once,
in the context of an assertion that ethics is (or ought to be) one of a manager’s competences.

The phrase “social responsibility of business operations” occurs twice and so does “social
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responsibility” (Hopej, Kral, 2011, pp. 186, 125, 146). The term “morality” does not occur even
once.

Textbook [3] (Peszko, 2002), Podstawy zarzgdzania organizacjami [ Basics of Organization
Management], has no chapter dealing with ethics. As a matter of fact, there are no terms related
to any ethical problems, either. The term “ethics” does not occur at all, while “morality” occurs
only once. The term “morale” has been used twice.

Textbook [7] (Kozminski, Piotrowski, 2007), Zarzgdzanie. Teoria i praktyka [ Management.
Theory and Practice], has no separate chapter or section devoted to ethics, even though there
are chapters in which one could reasonably expect the authors to take up ethical themes.
These are chapters devoted to motivation, leadership, organizational culture, the management
of the social potential of an organization, and intercultural management. However, even in these
chapters, terms that would indicate the presence of ethical problems are generally absent.
There is a subject index, but it names few ethical concepts (e.g., organizational culture, morale,
motivation, and value management).

As in this group of textbooks the terms related to ethical problems are not defined or

explained, we may assume that the authors adopt a colloquial way of understanding them.

6. Quantitative analysis of key words indicating interest in ethical problems

We take into account six groups of key terms.

The occurrence of basic terms

The basic ethical terms which we have searched for in the textbooks include “ethics”,

9% ¢ 9% ¢ 29 ¢

“morality”, “morale”, “ethos”, “social responsibility”, “human rights”, “norms”, “good”, “code
of ethics”, “ethical program”, “ethics ombudsman” (or another institution responsible for the
code of ethics in the organization), and “values”.

The average frequency index of basic terms is 0.5620, which means that one of these terms
occurs every two pages.

Among the basic terms, the most commonly occurring are “values” (indicator 0.3144 in the
total of all pages) and, much less often, “norms” (indicator 0.0864) and “ethics” (indicator
0.0855). In the analyzed textbooks, “ethical program” and “code of ethics” do not occur, and
“human rights” occurs only three times (out of 3505 pages of all the analyzed textbooks).

Terms denoting stakeholders

Among the terms related to “stakeholder” we find the following ones: “shareholder”,
“owner”, “manager”, “employee”, “customer”, “supplier”, “natural environment”, “trade
unions” and the term “stakeholder” itself when used in a generic sense.

The average frequency index of “stakeholder” is 2.0256.
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Among the terms related to “stakeholder”, the most common are “employee” (indicator
0.7939), followed by “manager” (indicator 0.5977) and “customer” (indicator 0.4074).
The least frequently occurring are: “natural environment” (indicator 0.0094) and “trade union”
(indicator 0.0128). There is a visible disproportion between the frequency of the term
“employee” and the term “trade union”, which suggests that for the authors of management
textbooks, employees can be talked about and managed regardless of the existence of trade
unions. To some extent, this reflects the typically hostile attitude of business owners and
managers towards trade unions.

Terms denoting management models

The terms that characterize different management models include “management model”,
“management concept”, “people management” (or “human resources management”),
“management style”, “democratic/participatory management style”, and ‘“autocratic
management style”.

The terms related to management models are extremely rare. The average frequency index
of terms related to management models scores 0.0313. In four of the textbooks, this indicator
is higher than the average.

Among the most common terms for management models are “management/management of
people/human resources” (indicator 0.0134), followed by “management/management styles”
(indicator 0.0085) and ‘“‘democratic/participatory style of management” (indicator 0.0045).
The terms “management model” and “management concept” are the least common (only 8
times).

Terms denoting general humanist values

29 (13 9 (13

We have identified as such the following terms: “responsibility”, “security”, “dignity”,

“humanity”, “subjectivity”, “respect”, “democracy”, ‘“humanism”, “honesty”, “moral

2 13

integrity”, “fairness”, “justice”, “health”, “happiness”, “freedom/liberty”, “equality”, “life”,

“fair pay”.

The average frequency index of terms that denote general, basic, and humanist values is
0.2898.

Terms denoting social values

Social terms include the following: “competition”, “conflict”, ‘“hierarchy”,

29 (13 2 (13 29 (13

“agreement”/’consent”/”compliant”, “cooperation”,

2 13

organizational culture”, “gratification”,

b (13 9 (13

community”,

29 ¢¢

bl 13

“trust”, “pay/remuneration conditions”, “authority”, “loyalty”,

2 ¢¢

order” (as in

%9 ¢

“social order”), “penalty”, “partnership”, “working conditions”, “sustainable (development)”,

2 (13 29 (13 2 13

“social goals”, “conflict of interest”, “social balance”, corruptlon"/”cronyism”/”nepotism”,

and “fair competition”. The average frequency index of terms that denote social values is
0.7215.
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Terms denoting utilitarian values

Utilitarian terms include the following terms: “success”, “benefit”, “interest”, “profit”,
“efficiency”, “effectiveness”. The average frequency index of terms denoting utilitarian values
s 0.6271.

Frequency of occurrence of the terms in all the analyzed textbooks

In the analyzed textbooks, regardless of the presence or absence of chapters devoted to

ethical problems, the searched groups of terms occur with varying frequency.

Table 1.
Frequency of use of all analysed terms in textbooks
No Textbook Numer | Frequency of Frf:quency
of pages terms index
1 Wspoltczesne metody zarzqdzania w teorii i praktyce [6] 255 1641 6,4352
2 | Podstawy zarzgdzania organizacjami [8] 801 4735 5,9113
3 | Zarzgdzanie, organizacje i organizowanie [2] 518 2790 5,3667
4 Organizacja i zarzqdzanie w zarysie [1] 288 1290 4,4791
5 | Podstawy organizacji i zarzgdzania [3] 212 750 3,5377
6 | Zarzgdzanie. Teoria i praktyka od podstaw [9] 199 699 3,5125
7 | Zarzgdzanie. Teoria i praktyka [7] 792 2673 3,3750
8 | Postawy zarzqdzania organizacjami [5] 100 279 2,7900
9 Organizacja i zarzqdzanie [4] 340 168 0,4941
Sum total 3505 15006 4,2813

Source: own research.

The average frequency index of the analyzed terms is 4.2813. Four textbooks score above
this average, and five — below. Most often (in relation to the textbook’s page length) the
searched terms are found in textbook [6], and the least often in textbook [4].

Ranking of the categories of the analyzed terms

Taking into account all the textbooks, we have observed considerable variations in the
frequency of occurrence of the categories of the terms.

Table 2.
Ranking of the categories of the analysed terms

No Groups of terms TOJ?LE;:;” Fre(illil::;t){)g(f)lt:;rms Frequency index
1 stakeholders 3505 7100 2,0256
2 social 3505 2529 0,7215
3 utilitarians 3505 2152 0,6139
4 basic 3505 1970 0,5620
5 general humanist 3505 1016 0,2898
6 management models 3505 120 0,0342

Source: own research.

In the analysed textbooks, the terms related to stakeholders are decidedly the most common,
followed (but much less frequently) by social and utilitarian values. As can be seen,
considerably less frequent is the occurrence of terms characterizing management models and

general and humanist values.
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7. Conclusions: what kind of ethics, if any at all

Our analysis of the contents of nine management textbooks allows us to draw the following

conclusions:

1.

In the textbooks, one can find ethical content, but this content is poorly exposed.

Most often, ethical content appears in the form of a set of ethical terms used without

theoretical background or explanation (textbook [8] being an exception).

Management ethics (in the context under scrutiny here) exists in the form of the ethos

of managers (a set of norms and values preferred in this professional/business group).

This kind of ethics is descriptive; alternatively, it has the rare form of a formulated

requirement to apply socially accepted moral norms (the so-called universal ethics or

morality) in the activities of the economic/managerial kind. (Thus, of the four

distinguished approaches to business ethics, only the second and fourth are present,

while the first and third are not).

If such textbooks are the basis for the education of managerial staff, it is hardly

surprising that this group is oriented primarily towards economic and managerial values,

while tending to ignore ethical and cultural ones.

In two (out of nine) management textbooks, there are chapters which address various

concepts and problems related to management.

Three of the textbooks contain sections in which there are no separate passages on

ethics, but which touch upon issues which are indirectly related to management ethics

(e.g., sustainability).

In most of the textbooks (four), there are no sections on ethics or problems related to

ethics.

All the textbooks contain terms that can be associated with some ethics

(of management), but the intensity of this focus varies from book to book.

In the textbooks, the most commonly occurring terms are related to:

e stakeholders (index 2.0256), the most frequently present being “employees”,
“managers” and “customers”; rarely “the natural environment” and “trade unions”,

e social values (index 0.7215),

e utilitarian values (index 0.6139),

e Dbasic ethical terms (index 0.5620),

e humanist values (index 0.2898),

e management models (index (0.0342), which indicates a low level of self-knowledge
about management models and a tendency to treat one’s own proposal as self-

evidently superior to others.
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9. Given the frequency of occurrence of the terms under scrutiny, the textbooks can be
arranged into three groups. Above the average frequency are textbooks [6], [8], [2], [1].
The next group is below the average, and textbook [4] belongs to the third group, with
a frequency index of the search terms below 0.5. The last-named result indicates that
any of the dozens of the search terms occurs once every two pages of the textbook.

10. The results of our research indicate that in most cases ethical problems are treated as
marginal by authors of management textbooks. Therefore, it is hardly surprising that
opinion polls of managers, including students, point to a small role of ethical values in
shaping their ideas about good management (which is confirmed by research conducted
in 1994/1995 and 2013-2014) (Kopycinska, 1999, pp. 205-216; Herman, Oleksyn,
Stanczyk, 2016).

To sum up. In the analyzed textbooks one can find an outline (perhaps “trace” would be

a better word) of ethics understood as a set of moral norms and values recognized/preferred in
the business environment (professional ethos) and as the requirement to abide by socially
accepted moral norms (so-called ethics or general morality) in business activities. However,
we will not find in these books ethics understood as a philosophical reflection on morality/ethos
in the sense of a set of virtues and moral convictions that should condition the decisions and
actions of business people (applied ethics related to group and individual economic activities,
employing philosophical and axiological assumptions) or ethics understood as a discipline
practiced at the interface of practical ethics and managerial activities related to the economy,
trade, business activity, indicating moral the dimension of economic activity and a set of
appropriate standards (beliefs, norms, values) of decision-making and conduct in business or
business activity determined on the basis of what is morally good, and not solely on economic
criteria (in other words, as professional ethics addressed, often in the form of codes of ethics,
to people practicing professions related to business). An answer to the question about the
diversity of textbook content depending on the place of publication (the university and the
country) is not possible at this point, as it would require examining a much larger number of
textbooks by Polish and foreign authors. One can only say that, among the nine textbooks we
have examined, Ricky W. Griffin’s textbook [8] and Dariusz Jemielniak and Dominika

Latusek’s set of practical class materials [9] stand out as notable exceptions.
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1. Introduction

In the age of globalization, transportation is critical for connecting distant regions and
economies. An example of such a connection was the former Silk Road, which connected
Europe with China. The Belt and Road Initiative, initiated and being developed, aims to recreate
the Silk Road and create a convenient transport connection between the old world and the
Middle Kingdom (Mobley, 2019; Fang, 2015). important role in the smooth operation of
various transport initiatives, in the case of land transport, are the transit countries through which
the transport route passes, but they are neither the starting point nor the destination of this
transport. In the discussed case, this role is played mainly by the countries of Central Asia,
i.e. Kazakhstan, Kyrgyzstan, Uzbekistan, Tajikistan and Turkmenistan. (Khassenova-Kaliyeva
et al., 2017). These countries, due to their location, are particularly important in the first stage
of transport from China to Europe, because the goods, once in Central Asia, can be transported
north through Russia, west through the Caspian Sea, or south-west through Iran to Europe
(Kalyuzhnova, Holzhacker, 2021).

In the current, highly volatile geopolitical environment, the decision to choose a mode of
transportation is critical in terms of transport efficiency and safety. The aim of the article is to
present the impact of the sanctions that were imposed on Russia and Belarus after the aggression
against Ukraine on transport running through and ending in Central Asia and to show possible
alternative routes and ways of performing this type of transport. The research methods used
will be a comparative analysis and a case study of the transport of goods from a Polish company
operating in the specialized entertainment industry to Kazakhstan.

2. Methods

In this article, the following were used: comparative analysis, case study and map analysis
of individual regions. The case study is a method for condensing broad and often complex
behaviors or phenomena that occur in a research subject into more easily developed research
problems (Flyvbjerg, 2011; Heale, Twycross, 2018). As a case study in this article, the situation
of a certain Krakow-based company operating in the specialized entertainment industry will be
used.

Comparative analysis involves the analysis and compilation of empirical data to create
an overall analysis and, potentially, provide a broader perspective (Roig-Tiemo et al., 2017).
In this article, comparative analysis was used to analyze maps of the regions and their

infrastructure and to create potential alternative transport routes.
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3. Results

3.1. Transport routes from Europe to Asia

The Belt and Road Initiative assumes the creation and maintenance of transport and
economic corridors, mainly leading from China to Europe. It is possible to distinguish six such
corridors (Wen et al., 2019):

1. NELBEC New Eurasia Land Bridge Economic Corridor.

CMREC China-Mongolia-Russia Economic Corridor.

CIPEC China-Indochina Peninsula Economic Corridor.
CCAWAEC China-Central Asia-West Asia Economic Corridor.
CPEC China-Pakistan Economic Corridor.

BCIMEC Bangladesh-China-IndiaMyanmar Economic Corridor.
These corridors are shown in figure 1.
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Figure 1. Belt and Road Initiative.
Source: Mercator Institute for China Studies. (C.Inton, 24/03/2017. Reuters).

Transport and economic corridors from the Belt and Road Initiative allow not only for more
and more effective transport of goods, which is associated with both increasing the volume of
transport and reducing its costs, but also for the development of the economies and
infrastructure of the countries through which these corridors run (Lu et al., 2018). This project
allows the transport of various types of goods using all modes of transport: road, rail, water,

transmission and air, with the least emphasis on air transport. This proves the high intermodal
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potential of transports carried out in the corridors of the Belt and Road Initiative. It is worth
emphasizing that out of three land corridors, two run through Russia and two through Central
Asia, which makes the countries of this region an important link in the organization of
international transport in the economic corridors of the Belt and Road Initiative, especially if
there is a need to bypass the Russian Federation in planned transport.

The countries of Central Asia, due to their location, are somehow forced to cooperate
economically in order to optimize the transport services as much as possible, which results not
only from the immediate geographical vicinity but also from the proximity of countries with
huge economic potential (China, India, Russia). This cooperation, for many different reasons,
can be described as turbulent (Kulipanova, 2012). However, the countries of Central Asia have
undertaken and continue to undertake many initiatives aimed at stimulating the development of
infrastructure and economies in the region. This is manifested by the extremely friendly
approach of these countries to the entire Belt and Road Initiative project, which will allow for
attracting new investors and, consequently, further development of the countries, including
their infrastructure and economies (Taliga, 2021).

In the territory of the Central Asian countries, various international organizations operate,
and there are many programs aimed at modernizing infrastructure, investing in improving its
functioning, as well as controlling the quality and efficiency of transport. Among them,
the following can be distinguished (Khassenova-Kaliyeva et al., 2017; Lacny, 2009):

e The International Road Transport Union IRU.

e Central Asia Regional Economic Cooperation Program CAREC.

e Transport Corridor Europe Caucasus Asia program TRACECA.

e Viking Train Railroad project.

e Belt and Road Initiative BRI.

The International Road Transport Union (IRU) was the initiator of the NELTI project,
which began in the late 2000s. This project was aimed at streamlining procedures and checking
the quality of transport infrastructure in Central Asia (Lacny, 2009).

In turn, the CAREC program, which is comprised of eleven regional countries and
independent institutions, develops long-term transportation strategies for the region (including
CAREC 2030). CAREC helps the countries participating in the program organize the money
needed to carry out the investments. Under the CAREC program, Central Asian economic

corridors, which are presented in figure 2, were created.
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Figure 2. Economic corridors of CAREC program.

Source: (Khassenova-Kaliyeva et al., 2017).

These corridors not only allow for faster, more efficient transport using various modes of

transport, but also significantly affect the economic development of the region. In addition to

transport, CAREC implements projects supporting, among others, the energy industry, trade

and tourism, which is conducive to the development of the entire region.

TRACECA, on the other hand, is a European program aimed at connecting Central Asia

and the Caucasus countries to Europe through efficient and reliable transportation links.

Currently, the countries participating in this program are implementing development strategies

for 2016-2026, and the effects of the implemented projects contribute to the development of the
competitiveness and attractiveness of the TRACECA corridor in order to facilitate further trade

liberalization and reduce barriers in the path of goods along the entire corridor. The map of

corridors in the Central Asia region is presented in figure 3.
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The Viking Train Railoroad project was an intermodal project connecting Lithuania with
the countries of Central Asia by rail and sea. In the first months of 2021, over 31,000 people
were transported under this project. TEU (RAILTARGET, 2021; Viking Train, 2022).
Due to the fact that a significant part of the European part of the route ran through Belarus and
Ukraine, the project was suspended after the Russian aggression against Ukraine, and the
vikingtrain.com domain is up for sale as of December 2, 2022 (Project3seas, 2022).

The geographical location of the Central Asian countries makes them ideal transit countries
in transport relations between Europe and China, and new investment projects in the transport
industry make these countries more and more attractive to new investors and help optimize
transport processes. In addition, there are many different transport routes that allow you to

bypass selected countries in the transit of goods when necessary.

3.2. The impact of the war on transport to Central Asia

The Russian aggression against Ukraine, which took place on February 24, 2022, caused
not only a significant political, humanitarian and epidemiological crisis (Choudhary et al.,
2022), but also an economic one (TARIK, 2022). Warfare will prevent the effective
performance of many activities, including transport, in countries where war is taking place.

This involves the need to organize new routes and transport routes bypassing unstable regions
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affected by military operations (Fan, 2022). This affects, among others, the countries of Central
Asia, whose transport from Europe is significantly hindered by the need to bypass the territory
of the Russian Federation.

As part of economic pressure aimed at ending the Russian-Ukrainian war as soon as
possible, many countries imposed various types of sanctions on the Russian Federation.
In terms of the operation of the transportation industry, the sanctions as of December 2, 2022
include: (Biznesgov, 2022; Europa.eu, 2022):

e aban on the export of goods and technologies suitable for use in the aerospace industry,

e prohibition of providing insurance, reinsurance and maintenance services for goods and
technologies suitable for use in the aerospace industry,

e prohibition on the provision of technical assistance and other related services, as well
as financing and financial assistance in relation to goods and technologies suitable for
use in the aerospace industry (the prohibition covers the entire CN code 88 (aircraft,
spacecraft and parts thereof),

¢ Dban on landing, taking off from and overflying the EU territory by Russian air carriers,
aircraft registered in Russia and owned, chartered and controlled by Russian legal and
natural persons,

e restrictions on the export of marine navigation goods and radiocommunication
technology,

e complete ban on the entry of Russian and Belarusian road carriers operating in the
European Union,

e aban on the entry of Russian-flagged ships into EU ports,

e injustified and predetermined cases, derogations from these bans are possible, including
for the completion of contracts concluded before a specific date, humanitarian purposes,
counteracting threats to health and human safety and environment, medical purposes
and cybersecurity.

The sanctions introduced by the Member States of the European Union were introduced in
order to prevent all Russian vehicles and most Belarusian vehicles from entering the territory
of the community, which is associated with the complete inability to carry out any transport
activities by organizations from countries aggressing against Ukraine.

At the same time, "counter-sanctions" have been introduced by the parties covered by the
sanctions, which basically prevent carriers from the European Union from carrying out
transports in Russia and transiting (Transinfo, 2022; Logistykarp, 2022).

Both types of sanctions make transport, both road and rail, from Europe to Central Asia and
China virtually impossible to carry out on the two shortest of the three land corridors of the Belt
and Road Initiative. This situation puts most carriers that deal with transport to the east at
a disadvantage, as it is impossible to carry out direct transports to Russia, and transports to
Central Asia and the Far East using road transport generate relatively high costs and may entail

certain risks regarding the feasibility of the transport itself or the durability of the goods.
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3.3. Possibilities of transport to Central Asia after the Russian aggression against
Ukraine

To avoid the sanctions imposed by Russia and Belarus on European carriers, they are forced
to use one of the three Belt and Road Initiative transport corridors—the CCAWAEC corridor
(China-Middle East, land) China-Central Asia-West Asia Economic Corridor. It will also be
necessary to change its route because, in the European part, it will have to run through the
southern part of the community—Hungary, Romania, Bulgaria or Greece.

Possible transport routes from the European Union to Central Asia and China are shown in
figure 4. The TRACECA map, which contains all road and rail routes in the countries belonging
to the project, was used to perform the route analysis. The planned routes assume a varied use
of three modes of transport: road, rail and sea, both in separate cases and in integrated
intermodal solutions. The assumed starting points of the routes are Romania or Bulgaria.
These countries were chosen for the beginning of the route due to their membership in the
TRACECA program and geographical location. Both countries are located on the Black Sea,
through which alternative transport routes can run, and Bulgaria is adjacent to Turkey, through
which all possible land transport routes not leading through Russian territory run. Due to the
proposed Asian routes, the proposal of a route from further countries in the community does
not fit into the purpose of this article. The end point is understood to be China; however,
depending on the exact location of the end point, other transport routes will be proposed.
At the same time, the proposed routes are relevant when the destination of the transported goods
is in one of the transit or neighboring countries, but only if the neighboring country is not
Russia.

The analyzed routes are marked with the following colors: blue, black, brown and green.

Figure 4. Favorable transport routes from Europe to the east, bypassing Russia.
Source: own study based on TRACECA map.

The blue (land) route passes through Bulgaria, Turkey, Iran, Turkmenistan, Uzbekistan and
Kyrgyzstan. It was planned in such a way as to run simultaneously along the road and railway
infrastructure, hence the slight extension of the route in Turkmenistan, north of Iran, that can

be observed. Running the route further east in Iran would not involve the use of rail and only
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road transport would be possible. In a situation where multimodal transport is not used or only
road or rail transport is used, this is the most reasonable route from Europe to the East.

The black route (land and sea) starts in Romania or Bulgaria, then leads through the Black
Sea basin to Georgia and Armenia, from where goods are transported through the Caspian Sea
to Turkmenistan, where the final part of the route coincides with the blue route. From the point
of view of the starting point, it is geographically the shortest route while at the same time being
the most risky route. This risk results from the course of the route through the Black Sea basin,
where military operations in the Russian-Ukrainian war are taking place. While ships not flying
the flags of countries directly involved in the conflict should be safe in theory, the possibility
of a ship being hit by a stray missile or an undetected naval mine, resulting in cargo and ship
losses and potential crew losses, should always be kept in mind.

In the initial stage, the brown route (land and sea) runs the same as the blue route, and in
the final stage, it runs with the black route. In Turkey, the route changes from the blue route
and heads north towards Armenia, from where the goods are directed to the black route to the
Caspian Sea. This route is relatively shorter than the blue route, due to the fact that it is not
necessary to circumnavigate the Caspian Sea, but it does not necessarily take less time to cover
this route. Due to the need to reload goods in two ports on the Caspian Sea and the sea transport
processes themselves, the transport time may be significantly longer. In this case, as in the case
of the black and green routes, it should be remembered that the infrastructure and fleet of the
Caspian Sea ports significantly differ from European standards, and larger investments have
only begun to be implemented in recent years.

The green (land and sea) route is similar to the brown and black routes. Differences emerge
in Azerbaijan, from where goods are shipped to Kazakhstan instead of Turkmenistan.
At the Kazakh port, the goods are transshipped onto a train or semi-trailer and, depending on
the type of transport chosen, the goods move towards Mongolia or northern parts of China.

The routes described and presented in figure 4 do not include total sea transport from Europe
to China, India, or Pakistan because the goal of this analysis was to propose routes that land
carriers could use without engaging in long-distance sea transport. At the same time,
the presented routes show the possibility of transporting goods from Europe to the East,
completely avoiding transit through the territories of the Russian Federation, Belarus and
Ukraine.

In addition to the indicated routes from Europe to the east, there is also the possibility of
transporting goods from the territory of the community through the territory of Belarus and the
Russian Federation. This alternative will be presented as a case study.

A company from Krakow (company K) operating in the specialized entertainment industry
received a commercial inquiry from a company (company U) operating in the same industry
located in Central Asia. The inquiry concerned the delivery of goods imported from Great
Britain. Due to the fact that the manufacturer does not deliver its goods directly to Central Asia,
the U company, in order to meet the demand and the basis of its activity, placed orders from
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another company operating in this industry, which was located in Moscow. After the Russian
aggression against Ukraine, the manufacturer ceased any deliveries to stores on Russian
territory, which at the same time resulted in the inability to place an order by the U.

Company K expressed interest in a new market and sent the order to Company U. However,
due to the relatively small scale of business, Company K does not have its own transport fleet
or logistics department and all orders to customers are transported directly by external courier
companies, so it was not possible to use one of the alternative transport routes proposed in the
article. Also important in this case were the costs of order fulfillment, which should be as low
as possible.

In order to carry out the transport of goods while meeting all the assumptions,
the U company proposed its own road transport carried out by a Kazakh carrier. Due to the fact
that the vehicle and the company of the Kazakh carrier are not registered in the European Union,
Russia or Belarus, he was able to perform the agreed transport without major problems and
breaking sanctions. The shipment from Krakow was transported to Lithuania by a courier
company, from where it went to its destination via Belarus.

In the described case, it was also possible to use the services of a Russian or Belarusian
carrier, as Russian and Belarusian sanctions prevent Community carriers from transporting into
their territory, but it is possible to reload in a logistics center near the border, from which the

goods can be collected by a native carrier for further transport.

4. Discussion

In the turbulent reality of globalization, war, even if it seems to have a local dimension,
affects a place many kilometers away from the place of military operations. The countries of
Central Asia, which in recent years have benefited from international investments and their
presence at the center of global land trade routes, are suddenly indirectly affected by economic
sanctions intended to weaken the economy of another country.

Simultaneously, specialized transport companies that deal with the transport of goods to
Russia, Belarus, or the Far East are forced to seek alternatives in order to continue doing
business.

Despite the presence of sanctions that are aimed at stopping transport beyond the eastern
border of the community, this transport can still be carried out using loopholes in the law.
Furthermore, alternative routes that do not pass through the territories of warring countries
result in longer travel times, but they can also be a long-needed stimulus, stimulating
investments in the infrastructure required for efficient logistics service of transportation.
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It is recommended to conduct further research on the subject of the impact of the Russo-
Ukrainian war on the transport of goods to Asia, excluding air and ocean transport. A significant
obstacle in the development of more detailed studies based on economic calculations was the
complete lack of willingness to cooperate with transport companies operating from Europe to
Central and East Asia. Obtaining and processing numerical data on the quantity, costs and times
of transport as well as qualitative data on the opinions of carriers would allow for a deeper
research of the problem and a broader description of its effects, as well as finding solutions that
could be implemented in practice.

5. Summary

This paper presents the economic corridors of the Belt and Road Initiative and the most
important transport routes in Central Asia, along with the Central Asian economic cooperation
corridors. The problem, faced by carriers providing transport services east of Europe, resulting
from the outbreak of the Russian-Ukrainian war is also described. The issue of economic
sanctions imposed on Russia and Belarus and how they affect the transport possibilities from
the European Union to Central Asia and China were discussed.

Using a comparative map analysis, alternative transport paths leading from the south-
eastern borders of the European Union to Central Asia have been presented, with the possibility
of further travel to China, which at the same time bypasses the Russian Federation.
The presented paths show the possibility of transport using various modes of transport:
road, rail, sea and multimodal, and are based on the analysis of maps and infrastructure of the
countries through which they lead. The case study presents the situation of a Polish company
that wants to sell its goods to the countries of Central Asia but faces the problem of organizing
transport, which is caused by the current economic sanctions. The problem of organizing
transport in this situation is solved by using the services of a Kazakh carrier, which can move
freely through the territory of Russia, Belarus and the European Union because it is not subject
to sanctions, thus making it possible to travel through said territories without violating the

sanctions.
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1. Introduction

The contemporary business environment characterized by uncertainty requires
an organization to respond adaptively to threats and opportunities arising from extreme,
discontinuous and thus unique phenomena. In such circumstances, strategies based on accurate
foresight that consist in selecting the right position in a sector or even configuring the right
resources fail. The reasons for meeting the necessary conditions for the strategies previously
regarded as good are related precisely to the limitations in predicting the future. Foresight is not
possible if the future is of undetermined, or open-ended, nature, that is when causes (actions)
may lead to the infinite number of effects (results) (Stacey, 1996). Effective foresight is possible

when events are in some sense a repetition of those from the past, rather than with regard to
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completely new events. The purpose of foresight is to lay the groundwork for reigning over
(controlling) the organization’s development paths. Foreseeing events makes it possible to
competently prepare for them, and even shape what is to happen. In the face of open-ended
change (in case of indeterminate future), it is only possible to participate in emerging events
and accept their results. Unpredictability, and therefore the lack of possibility of control, reaches
intellectual aspects as well, limiting the possibility of rational behavior. Open-endedness
naturally leads to anxiety, it touches emotional aspects and, in this sense, causes a lack of
rationality (Bratnicki, 2020).

The crises experienced and the resulting uncertainty leads us to reflect on the possibilities
of effective organizational adaptation, both in terms of management theory (in particular,
strategic management) and business practice. In own studies, whose purpose was to identify
effective mechanisms of organization’s adaptation under high uncertainty, a relatively new
approach in management was used, that is complexity theories.

One of the cognitively attractive aspects of the approach adopted in the author’s own study
is that it does not make existing knowledge outdated, but rather makes its boundaries explicit
(Rokita, Dziubinska 2017; Morin, 2007). These boundaries concern also the carried-out
considerations of adaptive mechanisms with regard to organizational dynamics in order and
unorder situations. The former ones are based on the body of management literature in its
mainstream, whereas the conceptualization of the latter uses the theoretical basis within
complex adaptive systems (CAS). These ontologically different states require a fundamentally
different approach towards diagnosing phenomena and interventions in the organization.

A significant term within CAS are so-called schemata that have also been used in own
considerations of generative mechanisms responsible for organizational adaptation under high
uncertainty. Schemas are knowledge structures that organize past and future experience needed
to act in the present. It can be said “schemata act as data reduction devices enabling individuals
to negotiate a complex and confusing world” (Balogun, Johnson, 2004, p. 525). The term
“schemata” refers to the level of individual people, however, it is justified to talk about
organizational schemas created when people forming an organization share individual schemata
with one another (Bartunek, 1984). Organizational schemas can affect organizations’ behavior
since they are shared mental representations of what organizations mean in terms of beliefs,
values, and attitudes (Harris, 1994; Wood, Stoltz, Van Ness, Taylor, 2018). Routines, which
constitute part of the resource theory in management science (Orlikowski, 2000, Feldman,
2004), have been adopted as the manifestation of schemata in the organizational context.
Organizational routines are understood here as repetitive, recognizable patterns of
interdependent actions carried out by multiple actors (Feldman, Petland, 2003). Schemas and
routines are related though not unambiguous concepts (Rerup, Feldman, 2011). Considering
both categories makes it possible to obtain better theoretical coherence in the concept of the
organization’s response to the conditions of uncertainty, and to combine considerations at the

theoretical level with specific empirical context.
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2. Determinants of order and unorder systems as a context for decision-
making

A relatively new and cognitively interesting perspective, especially for the study of
phenomena associated with uncertainty, is a relatively new approach in management based on
complexity science (Rokita, Dziubinska, 2016). The analysis of the phenomena in this
perspective requires distinguishing three different ontologies, i.e., order, complex and chaotic
(Axelrod, Cohen 1999; Gell-Mann, 2022). The state of the system referred to as order, refers to
a situation in which the relationships between causes and effects are discoverable and
empirically verifiable. Consequently, it is possible to create prescriptive and predictive models
and to design interventions leading to the assumed purposes. Hence, it follows that
understanding the causal relationships that existed in the past behavior of the system makes it
possible to define so-called best practice for future behavior. Therefore, it is possible to identify
the right or even perfect courses of action. It may also be that due to certain epistemological
limitations, the relationships between causes and effects may not be obvious or self-evident.
Thus, discovering them may require a more complicated procedure — collecting relevant data,
subjecting them to expert analysis and, based on that, selecting measures in line with good
practice with well-established experience.

The complex and chaotic state of the system can be referred to as unorder. However,
it should be noted here that this does not mean a complete lack of order but rather order of
a different nature (Morin 2007). Each attempt to learn about the system simultaneously means
its change — each diagnosis is an intervention in which we shape or create patterns (Gell-Mann,
2002). To put it in a more precise way, complex adaptive systems are created by agents that
remain in constant interaction. The nature of agents and the amount of interaction mean that the
relationships between causes and effects, although they exist, cannot be clearly identified ex
ante (consistent patterns can be identified retrospectively). The states of the system are not
subject to prediction, but their anticipation is possible (McKelvey, Boisot, 2009). Learning
about the system consists in sensing current and potential patterns. Intervention is necessary for
orientation which patterns may lead to desired results (and which may not). It is an attempt to
figure out which patterns are possible in the first place, and, among them, which will be
sustainable in a certain time frame.

Even different conditions are created by the situation of chaos in which cause and effect
relationships do not exist (in none of the conventional meanings of the notion). It should be
noted that due to the natural proclivity towards self-organization, in social systems it is always
a transitional period. There is always the potential for order in chaos, although it can be difficult
to notice, and even if this potential is recognized, taking action to realize it most frequently
entails a great deal of mental strain. However, under conditions of chaos, even a small

intervention holds the potential to trigger commensurately large results. The transformation of
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a system from a state of chaos to other states can occur in two ways, that is on the basis of
an imposed order (a single-point attractor transfers the system into the order domain) or on the
basis of conditions that make it possible for patterns to emerge (various possibilities emerge
that coevolve to shift the system into a complex state).

With regard to systems created by humans, the basis for operation in the three ontologically
different states is summarized by Snowden with the following heuristics (Kurtz, Snowden,
2003):

e order (visible/hidden): sense — categorize/analyze — respond,

e complex: probe — sense — respond,

e chaotic: act — sense — respond.

In order domain, the key issue is appropriate categorization/analysis, which makes it
possible to select a proper (grounded in experience) scheme for the current situation — in this
sense it can be said that “the model precedes the action” (Boist, McKelvey, 2009; Snowden,
Rancati, 2021). In unorder (complex and chaotic) domains the acquisition of wvalid
(in accordance with the adopted criterion) data precedes trial activities, or even taking action
with no basis — the action serves as the basis for modification or even creation of new
frameworks of reference. A significant boundary runs between the domains of order and
unorder, making it possible to distinguish sense-making frameworks and categorization
frameworks as a basis for decision-making under uncertainty (Kurtz, Snowden). The difference
lies in the nature of the created representations of the system (Plotkin, 1993), or “schemata”
understood as descriptions of perceived “regularities” that result in an “effectively complex,”

adaptive response of “viable living entities” (Gell-Mann, p. 13).

3. Individual and organizational schemata

Definition of schemata

Schemata are an interdisciplinary category, addressed and studied by researchers from
various disciplines. At the individual level, the issue was referred to as behavioral scripts,
evaluative rules, decision-making or operating rules, or mental models (Baddeley, 1990).
Schemata are also sometimes called (especially interchangeably with mental models)
paradigms and cognitive maps (Kuhn, 2009; Huff, 1990). Schemata are, at their essence,
complex structures of mental representations (Goldberg, 2011), either innate or acquired
through experience and socialization (Zerubavel, 1997). Individuals’ world experiences are
understood through them (DiMaggio, 1997; Hunzaker, Valentino, 2019), since they organize
the knowledge about the world (Strauss, Quinn, 1997). Schemata (or mental models, evaluative

rules, action theory, operational rules) can take a conscious form or be outside the level of
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consciousness and be used automatically (either as a result of trained high competences or as
highly defensive behavior). Most of these rules are outside the realm of consciousness, therefore
conclusions about them are made on the basis of the behaviors observed by the observer.

The importance assigned to events, things and experiences refers to how an agent interprets
them, attributing quality, and significance to experiencing them. The perceived sense in the
form of patterns is always incomplete to a certain extent, specific examples of the same
phenomena may differ from one another, but the agent reads into them sufficient similarity to
consider them consistent with recognizable categories (Wittgenstein, 1958). By experiencing
patterns, the agents “decide” themselves what they take into account and what they do not
(Drew, Vo, Wolfe, 2013). The pattern is a result of own expectations and judgements about
what is important (Gell-Mann, 2002) as well as motivation or intent (Dennett, 1996). To put it
differently, “it seems that whatever we perceive is organized into patterns for which we the
perceivers are largely responsible (...). As perceivers we select from all the stimuli falling on
our senses only those which interest us, and our interests are governed by a pattern-making
tendency, sometimes called schema. In a chaos of shifting impressions each of us constructs
a stable world in which objects have recognizable shapes, are located in depth and have
permanence (...). As time goes on and the experience builds up, we make greater investments
in our systems of labels. So, a conservative bias is built in. It gives us confidence” (Douglas,
1966, as cited in Snowden, 2005, p. 6). In the broadest terms, schemata are the ways in which
we make sense of the world that surrounds us, by interpreting and assigning sense to events and
by selecting and evaluating information.

Schemata (behavioral scripts) are expressed in the form of decision making or operational
rules, which in turn transform the sense extracted from information into actions. Therefore,
agents’ schemas are composed of structures of rules that individuals refer to when making
a choice. An agent can make two types of choice: evaluation, i.e., choice and information
interpretation, and operation, i.e., acting on the basis of the sense of this information. Within
the framework of the agent’s structure Stacey enumerates occurring simultaneously, although
in opposition to each other (paradoxes), key features, such as inspiration and anxiety;
conformity and individualism, leadership and followship; participating and observing (Stacey,
1996, pp. 34-35)'. Agents’ schemas contain rules referring not only to what has already
happened but also to what could have happened — formulation of expectations and making
forecasts (Stacey, 1996, p. 32). Schemas responsible for operation include rules that are shared
with other agents.

Schemata are embedded in individual cognitive structures, however, inside the organization
collective processes of socialization and information exchange take place in which the sense is

shared. Therefore, it is justified to talk about shared meaning schemas, since they

! Schemas can be individual (change through learning) and shared (evolve through interaction and dialogue);
reactive and anticipatory (Stacey, 1996, p. 33).
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simultaneously reside in individuals as a cognitive trait and the collective as reference frames
(Wood et al., 2018). Collectively, the process of interaction between agents inevitably leads to
interpretation to be shared, fostering the creation of systems of meaning. Each action
undertaken by the agent impacts on other agents inducing them to respond and thus causing
feedback effect on the agent. This process is both social, because it operates in groups,
and cognitive and affective, occurring reflexively from the sense-making reality. Schemas can
be shared in the form of bureaucracy rules or expressed as shared culture of the entire
organization or a group being part of it. Valid and timely schemas economize on agent and

organization scarce resources.

Organizational schemas: espoused and enacted

Organizational schemas have been mainly studied as cognitive ideas created to define
reality and thus set a common ground for organization members to operate on. When studying
the relationship between organizational schemas and routines, Rerup and Feldman (2011,
p. 578) defined organizational schemata as shared assumptions (Balogun, Johnson, 2004),
values (Gioia, Thomas, Clark, Chittipeddi, 1994), and frames of reference (Bartunek, 1984)
that give meaning to everyday activities and guide how organization members think and act
(Elsbach, Barr, Hargadon, 2005). As can be seen from this definition, two dimensions of
schemata are distinguished, i.e., espoused and enacted. Although the dimensions remain in
inseparable interaction the enacted schemata may coincide to varying degrees with the intents
embedded in the espoused schemata (Mintzberg, Watres, 1985), what is more, changes in one
do not have to translate into changes in the other. Other terms for espoused interpretative
schema are “in-progress frame of reference (Isabella, 1990, p. 17), “initial schema” (Labianca,
Grey, Barss, 2000, p. 240) and “new (expected)” schemata (Balogun, Johnson, 2004, p. 544).
Schemata are articulated (revealed) by managers especially in problematic situations or in the
face of challenges. Enacted schemas are expressed through observable actions and this
“enacting” of events or structures (Weick, 2001) is their “bringing into existence and setting in
motion” (Rerup, Feldman, 2011, p. 579). They constitute the transformation of intents into
patterns of enacted cognition and actions. Enactment of schemas leads to their adaptation
(Maitlis, Sonenshein, 2010), actions can also be conditioned by schemas and can lead to their
revision. Hence, to date, the relationship between espoused and enacted schemata has been
studied from two distinct perspectives. The first emerged from the problem of actions
(Bartunek, 1984; Labianca et al., 2000), and the other from so-called sense-giving,
i.e., “the process of attempting to influence the sensemaking and meaning construction of others
toward a preferred redefinition of organizational reality” (Gioia, Chittipeddi, 1991, p. 442,
as cited in Rerup, Feldman, 2011, p. 579).
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4. Routines as observable manifestation of schemas in an organization

In the research on organizational dynamics organizational schemata were linked to routines
(Balogun, Johnson, 2005; Rerup, Feldman, 2011). The introduction of the term organizational
routines to the literature is attributed to Stene who regarded them as basic mechanisms for
achieving organizational intents (Stene, 1940, p. 1129). Since then, the research on routines
have resulted in various metaphors, such as individual habits; programs, heuristics or scripts,
or genes of the organization (Feldman, Petland, 2003). Cognitive effectiveness and complexity
reduction were attributed to organizational routines (March, Simon, 1958; Simon, 1981; Cohen,
Bacdayan, 1994). Routines were also defined as a result of organizational learning in the
adaptation process of the organization and environment (Argote, 2013). Flexible use of routines
is the core of improving organizational task execution (Canales, 2011; Howard-Grenville, 2005;
Turner, Rindova, 2012), and their use is inherently grounded on action, surprise and creativity.
Routines account for both organizational change and stability (Feldman, Pentland, 2003).
They are recognizable patterns, but at the same time they constitute part of messy, unpredictable
situated actions “for an established routine, the natural fluctuation of its surrounding
environment guarantees that each performance is different, and yet, ... it is ‘the same’ (Cohen,
2007, p. 782).

Complex dynamics of routines results from a generative mechanism that consists in the
interaction of two of their aspects, i.e., the ostensive and the performative (Feldman, Pentland,
2003; Pentland, Feldman 2005). The ostensive aspect is an abstract, generalized idea of routine.
The ostensive aspect may take a codified form of standard procedure or exist as
an unquestioned, taken for granted standard. The ostensive aspect may also contain a significant
tacit component embedded in the procedural knowledge (Cohen, Bacdayan, 1994). However,
it is worth noting that it also contains subjective understanding of various participants, which,
as each social resource, is unequally available (Berger, Luckmann, 1996). Feldman and
Pentland conceptualize it on the basis of the “ostensive definition,” according to which the said
ostensive is constituted of specific instantiations that observers or participants experience as
belonging together (Latour, 1984; Wittgenstein, 1958). The sense embedded in ostensive
patterns is of emergent nature and depends on the point of view of those who experience/
participate in action. Therefore, there are many ostensive aspects, they are diverse and none of
the routines is a single entity (Pentland, Feldman, 2005, p. 797). The performative aspect
consists of actions in the particular context of the people undertaking them, at a specific time
and place. To describe the ways in which participants construct routines of potential
opportunities, Pentland and Reuter (1994) use the term “effortful accomplishments”. Even in
the case of thoughtless, habitual actions under highly constrictive conditions, participants
perform self-evaluative reflection (Giddens, 1984). Then an interpretation of actions to make

sense of what people are doing takes place and although choices about how to proceed may
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seem automatic or thoughtless, there is always the possibility of resisting expectations and
acting differently (Giddens, 1984; Orlikowski, 2000).

Taking into consideration these two dimensions of routines is not by its nature new and is,
for example, analogous to the division between “know how” (ostensive part) and “know that”
(performative part) (Ryle, 2000). The ostensive aspect in the language of the theory of practice
(Giddens, 1984; Bourdieu, 1995) is the structure of routine, whereas agency lies in the
performative dimension. Their interaction is a necessary internal condition for routine to exist,
although routines are open systems and are also influenced by external tensions (MaclIntyre,
2007), including crises (Gersick, Hackman, 1990). Taking into consideration both aspects of
routines simultaneously (as opposed to obscuring one of them) helps to better understand the
nature of dynamics - the transition of organizations between various states (ordered - complex

- chaotic) - the play between stability and change.

5. Interaction between schemas and routines

Interactions Both organizational schemata and routines are referred to as abstract patterns
of an emergent nature that arise through actions. There is constitutive feedback between the
espoused and enacted aspects of a schema. As in the case of routines, the performative aspects
create and recreate the ostensive aspects which then constrain and enable the performative
aspects. These primary, generative mechanisms are open, which makes their (co)evolution
possible. This openness also provides a link between schemas and routines. Rerup and Feldman
set schemata and routines in the “realm of action” (Barley, 1986) and indicate how observable
actions associate the ostensive aspects of routine with enacted organizational schemata (Rerup,
Feldman, 2011) - figure 1. At the same time, the authors point out two basic differences between
schemata and routines, which they locate at different levels of analysis. Ostensive patterns of
routines are constituted by actions aimed at specific tasks, in relation to which the routine
(or part of it) was constructed. On the other hand, enacted patterns of organizational schemas
are formed by many different types of actions that take place in the organization, including

those that form a pattern of routines (Rerup, Feldman, 2011, p. 580).
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Espoused schema Enacted schema

Routine — Routine —

ostensive aspect performative
aspect

\/

Figure 1. Relationship between endogenous generative mechanisms of organizational schemata and
organizational routines.

Source: Own elaboration based on Rerup, Feldman, 2011.

To put it another way, ostensive patterns are formed through actions aimed at achieving
specific tasks, therefore they operate at the level of routines. On the other hand, patterns of
schemata are formed by all the actions undertaken by members of the organization (some
actions are part of routines while others are not) - schemata operate at the level of the
organization. It can be said that routines and schemata belong to orders of different degrees.
It is worth noting that this is a different view from the concept of “metaroutines”, which served
as the theoretical basis for the description of dynamic competences (Teece, Pisano, 1994).
Schemas are of universal nature and can form relationships with diverse specialized routines.

Grasping the relationship between schemata and routines sets a theoretical bridge between
the mechanisms of organizational learning from practical execution of day-to-day tasks and
how strategic directions for organizational development are established. Understanding this
relationship provides greater insight into how practical actions co-evolve with strategic intents,
conditioning the trajectory of organizational development. It appears that the relationship
should be “appropriately complex”. Too much independence of schemata and routines can lead
to fantasies and, consequently, create unrealistic expectations. Too close relationship between
schemas and routines can constrain abstract thinking, link too tightly to the current context and,

consequently, lead to a lack of adaptive vision.

6. Plasticity of routines — the importance of context

There is always an element of uncertainty in routines. Schemata (rules) constitute resources

for actions, but they never fully determine them (Giddens, 1984). Even with highly bureaucratic
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generalized routines (Merton, 1940; Webber, 1947) an “open area” always remains to some
extent so that the routine can be implemented. There are not enough rules to fully determine the
behavior pattern, since interpretation of any rules (or any part of rules) requires further rules
(Wittgenstein, 1958, as cited in Feldman, Pentland, 2003, p. 101). In this sense, the meaning
attributed to routine, the ostensive aspect of routine, becomes definitive only when it is
implemented in practical action. The performative dimension also always remains open to
a certain extent. Practice by its very nature contains a component of improvisation (Bourdieu,
1977, 1990). Although practice is undertaken on the basis of a set of rules (schemas) and
expectations, the specific course of action undertaken is always different to a certain extent.
Some variation can be expected even if the procedures implemented are described in detail in
the form of expected sequences of steps (Victor, Boynton, Stephens-Jahng, 2000; Nelson,
Winter, 1982).

Referring to the posed objective of considerations, it should be noted that concentrating
attention on the interaction mechanisms of the abstract and contextual dimensions of patterns
(mutually constituting thinking and action processes) is crucial under high uncertainty, and this
is where the key resources for organizational dynamics are found. When referring to routine
derived from the theory of practice of a metaphor of co-creating structure and agency (Giddens,
1984; Bourdieu, 1995), Feldman and Pentland identify the abstract idea of routine with the
structure, and their second part containing specific action in a specific context with agency
(Feldman, Pentland, 2003, pp. 95, 98-99). Depending on the level of uncertainty, these
dimensions play distinct roles. Ordinary conditions for the operation of organizations (ordered
systems) justify reliance on past experience - it is possible to transfer patterns from the past to
future situations (as opposed to complex systems when patterns become coherent only ex-post).
Then the abstract dimension of routines (structural) has a stabilizing potential, whereas the
performative (agentive) one is a source of potential differentiation, and thus is responsible for
change (it drives evolution). This is the image of routines that is most frequently seen in the
literature. Even if they were described as a component of organizational learning (Levitt,
March, 1988; March, 1991), they served mainly as a repository of knowledge - organizational
memory (Huber, 1991). Possible changes were rather caused by external pressure to improve
performance (e.g., pressure from other units to improve quality), whilst more attention was paid
to their structural dimension. In this view, routines were conceptualized as a source of stability,
or even organizational rigidity (as responsible for inertia, mindlessness, demotivation,
deskilling or competence traps), mainly due to parts of unconscious routine behavior
(e.g., Hannan, Freeman, 1983; March, 1991). This stabilizing role of routines contributed to the
development of an evolutionary metaphor where they were compared to genes or the DNA of
an organization (e.g., Baum, Singh, 1994; Aldich, 1999; Durand, 2006).

More dynamic conditions make stable rules more unreliable in controlling (predicting
behavior) the system and may even be counterproductive (intended actions result in unintended

outcomes). Under complex conditions, the emphasis is shifted from the structural dimension to
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agency (and subjectivity and power associated with it). Human as an agent is embedded
simultaneously in three time dimensions - acting in the present remembers the past and can
imagine the future (Emirbayers, Mische, 1998, p. 963). Acting within the framework of
organizational routines is grounded on “reenacting the past, [but] the performance of routines
can also involve adapting to context that require either idiosyncratic or ongoing changes and
reflecting on the meaning of actions for future realities. Whole organizational routines are
commonly portrayed as promoting cognitive efficiency, they also entail self-reflective and
other-reflective behavior” (Feldman, Petland, 2003, p. 95). Under conditions of complexity
(and therefore higher uncertainty) the abstract and performative dimensions of routines
(structure and agency) enter a more dynamic and coevolutionary interaction.

In the situation of deep crisis (chaos) cause and effect relationships are invisible, hence there
is no basis for relying on past experiences (coherent patterns are not discernible either ante or
ex post). The way to discover sense is to act and only on that basis attempt to understand reality
- act-sense-respond (as opposed to sense-analyze/categorize-respond and probe-sense-respond)
- each action in search of a diagnosis is an intervention and each intervention is a diagnosis
(Kurtz, Snowden 2003). The new order that emerges may require a major reconstruction of the
structure (changing patterns). Therefore, it seems reasonable to believe that in an extraordinary
situation (in relation to ordinary conditions) the role of the dimensions becomes reversed.
Now it is in the performative dimension that the continuity potential lies. Changing the
structural dimension (routine) makes it possible to preserve identity. It can be said that the
change goes deeper and encompasses a second-order level, and thus organizational schemata.

Summing up, when under lower uncertainty, in which it is possible to base actions on
accumulated experience, the ostensive dimension of routine acts as a source of organizational
stability. Deviations from existing (best or good) practices lie in practice — in the performative
dimension. Under uncertainty, basing on the accumulated experience in the above-mentioned
manner is not possible. The greater the uncertainty, the more novelty the system’s response
requires. The stabilizing role of dimensions of routine - ostensive and performative - is reversed.
The above can be summed up in the following way:

Proposal: Under high uncertainty, maintaining the organization’s identity requires
searching for new schemata that can provide an effective basis for action, hence the ostensive
aspect of routine requires change, whereas the potential for continuity lies in the performative
aspect of routine.

Survival of an organization under high uncertainty, most frequently associated with a crisis,
requires searching for different, creative ways of executing activities. The preservation of
continuity (the organization’s identity) lies in symbols, rituals adapted to the new conditions of

action practice.
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7. Summary

The article addresses the issue of adaptation mechanisms of organizations. In the subject
literature, the issue has mainly been addressed in relation to organization operating under
relatively stable conditions, because they make it possible to “transfer” patterns established on
the basis of past experience into the future. The challenges arising from high uncertainty that
have currently dominated the organization’s practice also lead to a critical reflection on the
existing strategic management theory. A cognitively attractive perspective in this regard is
provided by complexity theories. This is because one of principle properties of CAS is their
unpredictability in the sense assumed on the grounds of classical science (Rokita, Dziubinska,
2017). This does not mean that these systems do not subject themselves to cognition, but that it
requires a different approach. Referring to the key concept in the field of studies of CAS,
i.e., patterns, made it possible to translate the interdisciplinary theory of CAS into the level of
organizational management theory. In particular:

e conceptualization of patterns as schemata at the level of an organization,

e recognition of the (cause-and-effect) relationships between organizational schemata and

routines as areas subject to shaping; and

¢ identification of paradoxical dynamics of routines depending on degrees of uncertainty
formed a conception through which an attempt was made to successfully address the dilemma
of searching for speculative ways to improve organizational performance and adherence to
rigorous standards of scholarship (March, Sutton, 1997, p. 698). This postulate does not only
apply to the domain of theory, since a better understanding of the mechanisms of organizational
adaptation under high uncertainty is currently an equally urgent challenge for researchers and

management practitioners.
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1. Introduction

The paper constitutes theoretical and empirical study relating to selected aspects of
customers relations in organizations on the example of selected companies. The paper was
divided into two major parts: theoretical and empirical. The theoretical part completed the

theoretical goal which was the review of the literature on corporate identity and brand image.
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The second part of the paper is of empirical nature. In this part, the author performed the
cognitive goal which was the identification and analysis of major factors which influence the
customer to business communication and its impact on the perception of the company.
For this goal the survey method was involved. It was carried out in two selected companies.
The first company was CD Project Red and the other was Blizzard Entertainment.
The following research questions were formulated in the paper:
e How video game companies shape their public image and what are the results of that?
e What are the main differences between CD Projekt RED and Blizzard Entertainment
and how their marketing decisions influence the relationships with fans?
e How PR crisis can change the perception of the firm?
e How consumers express their own opinion on video game companies using the internet
and social media?
e How can video game developers improve their image and regain lost trust?

The paper attempts to find responses to the above questions.

2. Justifying the topic

The essential topic of the paper focuses on marketing and public relations in the video game
industry which support shaping and maintaining complex relationship between a company and
consumers and more specifically between a video game developer and the gaming community.
Communication plays significant role for both parties and allows for constant growth of the
brand as well as improvement of offered products. However the quality of communication
depends on the public’s perception of the company (Clavio, Kraft, Pedersen, 2009).
The consumers often require an assurance that they can trust the developer and that their
opinions matter. If they obtain that assurance they are more likely to actively engage with the
fan community and become loyal customers (Costa-Sanchez, Fontela Baro, 2019).
The corporate image of a video game developer is constructed through previous experiences
with the company, released games, the firm’s behaviour and actions as well as the controversies
that took place in the past. These elements are very important for the average player and based
on them. He or she decides if it is good to interact with the company, buy its games and
participate in its community. For this reason the developers should be able to effectively
manage marketing in order to create a certain image that is attractive for the consumers as well
as public relations to maintain it.

The video game industry is very rapidly becoming one of the most important parts of the
mainstream entertainment. At the moment it is bigger than the movie and sports industries
combined (Williams, 2020). It is important to analyse it further and define its characteristics in

order to properly navigate the environment and detect opportunities. Ability to create a strong
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communication link with the gaming community is exceptionally important for new companies
which want to stand out on the market. The developers have to be aware of the influence of
social media and the internet on how they are perceived by the public. It can be particularly
useful in case of a PR crisis.

In order to properly discuss and analyse the topic the author chose two video game
developers namely CD Projekt RED and Blizzard Entertainment. The public image of both
entities and their relationships with consumers are quite specific and worth observing.
The conducted research allows to find certain similarities and differences between them as well
as better explains the video game industry and indicates what should be taken into account when

building a relationship with the customer.

3. Remarks on customers relations management

Maintaining a positive relationship with the client is exceedingly important for modern
marketing. For this reason the customer relationship management is quickly becoming
a business philosophy which is desirable or even essential in every company (Ehling, White,
Grunig, 2013). It can be defined in many ways however Kotler and Armstrong characterize it
as a comprehensive process of building and maintaining mutually beneficial relationship with
the client (Kotler, Armstrong, 2013). The key to building lasting relationships with consumers
is to generate for them value that is higher than others and ensure their satisfaction. If customers
are satisfied it is more likely that they will be loyal and that they will want to make most of
their purchases from the same company (Lambert, 2010). In modern times it can be objectively
difficult to stand out from the competition because of the large selection of products.
The customer buys from the company that offers the highest perceived value (i.e. the difference
between all the benefits and the costs of the offer, compared to the offer of the competition).
Most of the time clients also do not assess value and costs precisely. Their opinion is usually
subjective. Additionally, people perceive value differently and can have different priorities
when buying a product. An important element is also client satisfaction. It depends on how the
customer perceives the usefulness or performance of the product in relation to his/her
expectations. If the product does not meet the expectations in terms of usability the customer
will be dissatisfied. If the expectations are met the customer will be satisfied. If the usefulness
of the purchased product (or service) exceeds the customer's expectations, he/she will be
delighted (Kumar, Reinartz, 2018).

Modern technologies allow for better communication with consumers and help create
a platform for building closer relationships. They also provide customers with a power to find
necessary information and control the situation themselves. This results in a “customer-

managed relationship” which can be defined as a marketing relationship in which customers,
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using modern digital technologies, interact with companies and other customers in order to
shape a relationship with the brand (Mazurek, Tkaczyk, 2016). Marketing by intrusion no
longer seems to work. Instead marketers need to find the way to attract the consumers and
encourage them to interact of their own volition (Lin, 2010). A dialog with consumers through
social media becomes a common practice (Burger-Helmchen, 2014). However it is not a simple
task because of different factors such as cultural differences or an existence of internet culture
(Ek, S6rhammar, 2022). A person who is responsible for social media in the company must be
well informed in order to not offend anyone or be publicly ridiculed (Burger-Helmchen, 2014).
Kotler and Armstrong paid attention to the existence of consumer-generated marketing
(CGM). They define it as a discussion on a given brand that is conducted by the consumers
themselves. It takes place at the invitation of the company or on the initiative of the clients
themselves (Kotler, Armstrong, 2013). Thus, they play an increasingly important role in
creating their own brand experience and the experiences of other customers. Authors reach the
conclusion that consumer-generated marketing has become a vital marketing power.
Consumers now have the opportunity to influence the company and help in development of the
brands. Their opinions also matter more and are more informed (Kotler, Armstrong, 2013).
Another concept which deserves some remarks here refers to corporate identity and brand
image. In order to properly discuss and analyze the topic of corporate identity and brand image,
it is vital to define an “image”, “identity”, and “reputation”. (Figure 1). Davis describes an
‘image’ as a complex intellectual or sensory interpretation, the way a person perceives someone
or something; the product of the mind resulting from deduction based on available premises,
both real and imagined, conditioned by impressions, beliefs, ideas and emotions (Davis,
Dabkowski, 2007). An image of the company differs from its identity because identity is a set
of attributes and values presented by the firm. In other words, corporate identity depends on
internal decisions of the company and corporate image is the way other people perceive the
firm. Image and reputation are often confused with each other, however, the foundation of
corporate reputation are experiences with the firm, whereas corporate image does not require
them. These experiences can be direct (during the process of buying a product or service) and

indirect (when others are sharing their own direct experiences).

Figure 1. Image, identity and reputation relation.

Adapted from: Own study based on Davis A.E, Dabkowski G. (2007). Public relations, Polskie
Wydawnictwo Ekonomiczne, Warszawa, p. 52.
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Corporate identity consists of three artifacts which build the system: linguistic (slogans,
abbreviations, expressions understood only by members of the organization), behavioral
(corporate celebrations, rituals, superstitions, etc.), and physical (logo, slogan, colors, vehicle
markings, work clothes, etc.). These elements build the corporate identity and present some
kind of vision to the consumers (Wood, Somerville, 2013). In the public relations process, the
identity of the company is an element that connects internal and external PR. Its main purpose
is to define the mission of a given institution, i.e. the goals and principles of its operation,
the function it wants to perform in its environment, and the values on which it is based.
For comparison, the reputation of any enterprise will always depend primarily on the quality of
its operations and the products and services provided. A powerful brand with positive
reputation, image, and strong identity is associated with high brand value (Black, 2013).

Cooperating with media is another aspect of the topic which is worth mentioning here.
By cooperating with media, companies gain a powerful ally that can help in many situations
and improve their image (Meech, 2006). As an example, they can be serviceable during a time
of crisis when there is a need for an outlet to tell the firm’s side of the story. Building a strong
relationship with journalists can be essential, especially in some industries. The ability to
provide information and commentary to a larger group of people is very important for
companies and media can help with it. The development of digital media also opened many
doors for public relations specialists (Wesley, Barczak, 2016). In modern times, they are able
to build relationships not only with traditional journalists but also with bloggers, YouTubers,
and other types of influencers and consequently, reach a younger audience and encourage them
to take an interest in their products (Raab, Ajami, Goddard, 2016). Positive or neutral mentions
about the company placed in popular and at the same time specialized blogs give the company's
website a strong position in the search engine. They also expand the brand's audience with the
community gathered around a given person (Goltz, Franks, Goltz, 2015). Social media also
helps build personal relationships and allows to stay in touch — journalists keep their blogs or
post on Twitter. Engaging in a conversation on these channels, as well as knowing about current
texts or broadcasts produced by a given journalist helps to keep the relationship going
(Mathews, Wearn, 2016).

Black argues that the trust of media representatives should be earned whenever possible
(Black, 2013). Public relations should never create a barrier between the media and the
institution; rather it should always try to be a bridge over which news and information can move
freely in both directions. Working with media should be based on mutual respect as to not
provide false information or slander anyone. Otherwise the reputation of the company and the
journalist may deteriorate rapidly (Ruggill, McAllister, Nichols. Kaufman, 2016). The main
requirement when working with media is to provide them with what they need in a convenient
form and at the right time (Spaulding, 2016). The primary methods are still face-to-face contact,
press releases, press conferences and the use of press agencies however it becomes increasingly
popular that journalists directly address company representatives by e-mail or via social media.
It all depends on how important and influential the information is (Theaker, 2020).
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4. Marketing versus public relations

Despite the fact that many companies integrate public relations into marketing those two
concepts are very different from each other and must be approached separately. The Chartered
Institute of Marketing (CIM) defines marketing in the following way: “The management
process responsible for identifying, anticipating and satisfying customer requirements
profitably” (Chartered Institute of Public Relations, 2022). It is a discipline that focuses on
discovering what are the customers’ wants and needs and properly advertising the products.
This includes: following and analyzing the current trends, providing the right value to
customers, promoting products, services, and company’s actions, maintaining a stable
relationship with clients, as well as attracting new ones. The four main pillars of marketing
(“Four Ps”) are product, price, place, and promotion (Wang, 2022). Strictly speaking, they
cover what is sold, for how much, where and in what way, together with different means of
promotion. These four elements must all be taken into account when formulating and
implementing the company’s marketing strategies (Zackariasson, Wilson, 2012).

On the other hand Chartered Institute of Public Relations (CIPR) defines public relations as
“the planned and sustained effort to establish and maintain goodwill and mutual understanding
between an organization and its publics.” It manages the ways in which the information about
the company is presented to the public and attempts to portray the firm in a certain way in order
to improve its image. Public relations also means a close communication with customers which
builds a lasting relationship (Zhang, 2011). In case of crisis public relations is responsible for
informing the press and the public about the situation, as well as the damage control (Davis,
Dabkowski, 2007).

These two concepts indeed have certain common characteristics however they operate in
a different way and have a different goal. In Public relations, Sam Black draws a clear
distinction between the marketing and public relations and claims that the scope of public
relations activities is much wider than the one of marketing as it includes parliamentary
lobbying, internal relations with employees, contacts with local communities, crisis
management, corporate social responsibility, dealing with environmental issues, and overall
involvement in corporate strategy and planning (Vong, Wong, 2013). There is a fundamental
difference between marketing and PR: marketing works only in the line function and public
relations is irreplaceable in the staff function (advising), in other words: in a thriving enterprise
marketing is a tactic, public relations is a strategy (Seitel, 2017). The basic difference between
PR and marketing lies in the scope of responsibility and the possibilities of both specializations:
marketing is sometimes identified with or relates primarily to human economic activity, while
public relations has an impact and concerns all forms of his social life (Ehling, White, Grunig,
2013).
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Despite the clear differences between the two concepts, there are also certain similarities.
Black lists four steps in the process of exchange between institutions and customers. Both
marketing and public relations play an important role in these processes (Black, 2013):

1. Attempting to understand the other party participating in the exchange.

2. Creating value as an element received by other parties.

3. Exchanging views on the value of products or services so that both sides agree on the

value.

4. Provision of goods or services through an actual, physical transaction between parties.

Public relations also has been found to be the source of marketing benefits according to
many entrepreneurs. There are certain arguments that confirm this claim (Theaker, 2020):

e the battle on the market is for perception, not for products,

e agood, clear image is conducive to recognizability and individualization of enterprises,

e image transfer and the halo effect are transferred to opinions about products and the

entire company's offer,

e the indicative function is a quality criterion,

e better opinion about the company means trust in new products,

e PR can participate in the implementation of product marketing strategies,

e PR answers buyers' questions about who is behind the offered products,

e PR responds to the growing demands of consumers for in-depth information about

goods,

e the behavior and attitude of consumers towards the enterprises and their products is

largely influenced by the environment and the audience.

5. Selected survey results

5.1. Introduction

The survey was carried out on a research sample of 157 participants and its goal was to
determine the intricacies of a relationship between video game companies and consumers.
The presented survey is primarily focused on the complex relationship between video game
developers and their fans, as well as the gaming community in general. Companies that are able
to establish a strong connection between them and their customers and ensure favorable
conditions for the creation of a large, productive fan community, often gain a powerful tool
which can be used in marketing, advertising, public relations, etc. However the video game
industry which is inextricably linked with entertainment is characterized by an exceptional
importance and at the same time, fragility of public image. Most video game companies,

especially those of considerable size and influence, had multiple experiences with
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controversies, scandals, and other types of PR crisis. This, in turn, harms the relationship
between the company and its community often irreversibly damaging its public image.
The survey aims to discover in detail how this interdependence of a company and consumer in
the video game industry operates and how gaming community perceives video game
developers, in particular CD Projekt RED and Blizzard Entertainment. The set of questions
regarding this topic was sent to different groups of people, most of which are interested in video
games. It can be inferred from the following question: Indicate how much games are part of

your life from 1 (I play rarely) — 5 (I play every day), which was presented in Figure 2.

5 I —— 47 %
4 I ——— 43%

3 I ——— 32 %

2 ——— 19%

1 I 13%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Figure 2. Importance of games in respondent’s life.
Source: own study.

According to the demographic questions included in the survey, 57,8% of the respondents
are male and 42,2% are female. The majority of people answering the questions (79%) were
also in the age range 18-26.

The level of education among respondents varied with 57,1% of people with secondary
education and 38,3% with higher education. It can be concluded from this data that a large part
of respondents is quite young but mostly of age, probably before or in the process of obtaining
an academic degree.

This unit has been divided into four sections. Section one includes the description and
analysis of the relationship between video game developers and the gaming community. Section
two examines the consumers’ approach to PR crisis and responses of companies. The last two
sections study the answers to the questions regarding the developers CD Projekt RED and
Blizzard Entertainment and how people perceive them.

5.2. The relationship with the gaming community

The gaming community is characterized by the ability to create strong bonds between its
members. Players are connected with each other through common hobby and become
emotionally invested in their own fan groups. They create content which is tied to the certain
video games. Eventually, they gain the ability to influence the smaller and bigger decisions
made by video game developers and become important advisers and reviewers who constantly
aim to ensure the best possible functioning of their favorite games. Usually, one of the most

important goals for companies is to keep the community strong and engaged which can bring
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many long-term benefits. The individual members can participate in different ways and bring
their own worth. The conducted survey aimed to discover where people usually place
themselves in the gaming community and if they are usually more active or passive.
Respondents were asked a following question: To what extent are you involved in the gaming

community? The responses are presented in Figure 3.

® |I'm only interested in games, | don't take an active part in the community

= | am a passive participant - | follow community members on Twitter / Facebook / YouTube or other
social media but do not comment myself

| comment on forums and on social media about games that interest me

| take an active part in the community and create my own content related to games (cosplay,
memes, fanarts, YouTube videos)

Figure 3. Involvement in gamin community.
Source: own study.

Despite the significant number of people not taking an active part in the community, there
is a smaller group who speaks up and creates content. This percentage is the most influential as
it is the most visible. The entire community is also judged based on their actions. Therefore,
video game developers should maintain the closest relationship with this group and keep them
as content as possible. However, the part of the community, the so-called silent majority, should
not be ignored as they are the ones who can provide high sales.

Social media are a very important tool in marketing and public relations. They provide new
ways to connect with consumers, build a fan/customer community, and attract more attention
to the product. The public image of the company is also often dependent on their activity on the
internet. According to the carried out survey, over than half of respondents (54%) follow the
official social media of video game developers. Therefore, it can be concluded that a significant
percentage of consumers wants to see the activity of companies on social media. Moreover,
32,9% of respondents declared that they pay attention to the individual/personal social media
accounts of people working in the company. It means that not only main social media accounts

of video game developers are important for their public image but also individual accounts of
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employees. Improper behavior of one of the workers can negatively influence the perception of
the entire firm as it is the company that is blamed for enabling and tolerating his or her actions.

There are multiple reasons for consumers following social media accounts of video game
developers (Figure 4). The next question was: “For what purpose do you follow the social media
of video game developers?” and respondents were able to choose multiple answers, answering

in the following way:

0% 10% 20% 30% 40% 50% 60%  70%

| want to know everything about the game I'm playing at
.
the moment
| want to take an active part in the gaming community _ 21%
| like to be up to date with news related to a given _ 64%
developer ©
Other - 6%

Figure 4. Purposes to follow social media of game developers.
Source: own study.

The respondents were also allowed to write their own answers for the question.
Other reasons for following video game developers were: curiosity about how the creators' work
looks outside the video game itself, waiting for continuation of a given video game series,
general interest in the subject of games, and being a part of the team creating video games.

Because the video game developers aim to maintain a close relationship with their
communities, they are often engaged on social issues that are starting to interest more and more
people. Making the consumers feel like they are fighting together for the same cause creates
a sense of solidarity. It also helps them feel welcome in the community where they can find
like-minded people. The corporate social responsibility is becoming very popular and in