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Purpose: The aim of this research is to verify whether the characteristics of the environment
are strengthening the influence of IT adaptability on organizational performance.
Design/methodology/approach: In order to verify the potential relations, empirical studies
were conducted in 1160 organizations located in Poland, Italy, and the USA. The CAWI method
was used in this research, while the companies were selected on the basis of the purposive
manner. The reliability of the scales used in the survey was tested and afterwards the moderation
model was built, confirming the presumed relationships between the variables.

Findings: It has been proven that the more VUCA the environment is, the stronger the influence
of IT adaptability on organizational performance.

Research limitations/implications: The limitations of the research include: performing
analyzes only in three countries, purposeful sampling, data collection period, and the
application of selected constructs to the model. The future studies proposals included in the
article are aimed at reducing cognitive space.

Practical implications: Research results can support organizational managers who,
by ensuring IT with appropriate characteristics (such as IT adaptability), are able enhance
organizational performance in turbulent and difficult environmental conditions.
Originality/value: The research enriches existing knowledge in the field of organizational
performance. Including the issue of IT adaptability in considerations in this area allows for
providing support to organizations operating in conditions of uncertainty.
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1. Introduction

Existing theories in the area of organization management, such as Resource-Based View
(RBV) or extended Knowledge-Based View (KBV), although they are very well embedded in
the literature, seem to insufficiently describe the current global situation (Zhang-Zhang et al.,
2022). Turbulent environmental conditions, high level of uncertainty, threats to ensuring
business continuity and diversity, intensity, and rapidity of occurring phenomena have resulted
in an increase in interest in the VUCA concept (Ciolacu et al., 2023; Rimita et al., 2020).
Volatility, uncertainty, complexity, and ambiguity (VUCA) are features of the modern reality
in which operating organizations must use various activities in order to survive. Changes have
become the new constant, and adapting to them has become the main challenge faced by
managers of organizations (Du, Chen, 2018). Emerging crises or even black swan phenomena,
which not only affect entire societies, but also interrupt the existing activities of entities on the
market, should be not forgotten (Bienkowska et al., 2022; Zablocka-Kluczka, Satamacha,
2023). One of the opportunities to cope with such difficult conditions seems to be the use of
advanced technologies to support organizational activities, including widespread digitization
and the use of IT tools (Caporuscio et al., 2023). Numerous researchers have investigated the
important role of utilize digital technologies in building organizational resilience and
overcoming challenges in the VUCA reality (Khalil et al., 2022; Khurana et al., 2022;
Strotmann et al., 2022). It seems, however, that despite the good recognition of this issue,
not all aspects have been explored. The ability of IT to adapt to changes, so important due to
the lack of stability of the environment, is still underrepresented. Bernardi (2023) in research
on the implementation of innovative telehealth solutions during the crisis caused by the Covid
pandemic, showed the benefits that resulted from IT adaptability to ensure public safety.
The author indicated that this is an area around which the interest of researchers should focus.
Zia et al. (2023) seem to agree with this statement. The authors indicated the impact of digital
dynamic capabilities (which include IT adaptability) on the success or failure of the
organization. Researchers believe that this is an appropriate direction for further research,
as many factors remain unrecognized. Therefore, the research gap was identified.

Bearing in mind the above the aim of the paper is to verify whether the characteristics of
the environment are strengthening the influence of IT adaptability on organizational
performance. The aim will be fulfilled by critical literature analysis, which will be a basis for
hypotheses development and by empirical research aimed at verification of the hypotheses.
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2. Theoretical background

2.1. VUCA environment

In today's rapidly changing world, the concept of VUCA—Volatility, Uncertainty,
Complexity, and Ambiguity—has become increasingly pertinent in the field of organizational
management and strategic planning. Initially introduced by the U.S. military (U.S. Army...,
2022), it later transitioned into the business world and is now used to describe the unpredictable
nature of the global business environment (Bennett, Lemoine, 2014). VUCA provides
a framework for comprehending and addressing the challenges caused by an unpredictable and
turbulent environment. The framework emphasizes four key components, which have distinct
characteristics:

Volatility: This refers to the speed and magnitude of change, encompassing unpredicted and
frequent shifts in market conditions (Bennett, Lemoine, 2014), technology advancements
(Hall, Rowland, 2016), and global events that can disrupt systems and norms (van der Wal,
2017).

Uncertainty: Uncertainty relates to the lack of predictability in numerous future events
(Gléaser, 2023), often attributed to the lack of information on whether the event will have
meaningful consequences (Bennett, Lemoine, 2014), making it challenging for organizations
to anticipate outcomes or trends accurately.

Complexity: Complexity signifies the intricacy and interconnectivity of issues and factors
that influence decision-making, which are hard to understand (van der Wal, 2017) and require
a holistic perspective to recognize the multifaceted nature of challenges.

Ambiguity: Ambiguity deals with the blurred lines of cause and effect, making it difficult
to discern patterns and make clear, straightforward decisions due to the lack of prior examples
and relevant historical data (Bennett, Lemoine, 2014). Moreover, ambiguity interferes with the
company’s ability to learn from such events (Garud et al., 2011).

Some scholars refer to VUCA not regarding the general organizational environment but in
terms of the specific business process or activity. In particular, (Raghuram et al., 2023) are
addressing “the volatility in supplies, uncertainty in demand, complexity in getting the product
and ambiguity in understanding the issues” for a biomedical manufacturer.

Today, the main events defining the VUCA context and considered by scholars are the
COVID-19 pandemic (Zhang-Zhang et al., 2022), significant economic downturns, disrupted
supply chains, deglobalization, Russian aggression in Ukraine (Mahajan, Baride, 2023),
technology-intensive conditions. Outlining the extreme dynamics of the modern VUCA world
(Peschl, 2023) due to the simultaneous multi-level crisis events (Zhang-Zhang et al., 2022),
authors are thriving to suggest the appropriate way to create impactful and sustainable
innovations in such conditions by learning from the future (Peschl, 2023) introducing advanced
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digital technologies to manage supply chains (Akyuz, Gursoy, 2020), transforming leadership
styles (Amin et al., 2019), real-time data processing (Lechler et al., 2019).

Researchers recognize that VUCA is not confined to a single sector or industry.
It transcends boundaries and affects various contexts. Therefore, scholars investigate
managerial approaches and ways to successfully operate in such an environment across
industries, e.g., in the energy sector (Giones et al., 2019), agriculture (Germundssona et al.,
2021) public services (Gaule et al., 2023). Strategies for navigating VUCA are being developed
for different organization sizes. Agility is of strategic importance for SMEs, and its three
precursors include capabilities of digital technologies, relationships, and innovations (Troise
etal., 2022). Shams et al. (2021) view strategic agility, including supply chain agility, IT agility
and sustainable and agile production, as a crucial strategic approach for multinationals.

In conclusion, the VUCA framework provides a valuable lens through which to view the
challenges and opportunities presented by our ever-changing world. Organizations across
different sectors need to acknowledge the VUCA environment and implement strategies that
enable them to thrive amidst volatility, uncertainty, complexity, and ambiguity. In a VUCA
world, adaptability, innovation, and strong leadership are the cornerstones of success,
and organizations that embrace these principles are better equipped to excel in an unpredictable
future.

2.2. |IT adaptability

In the twenty-first century, organizations faced increasingly uncertain and rapidly changing
conditions. Even before the emergence of the COVID-19 pandemic, which multiplied those
characteristics, adaptation was perceived by various scholars as fundamental for the survival
and success of the organization (Baard et al., 2014; Marques-Quinteiro et al., 2018).

Moreover, adaptability was considered by scholars as one of the four characteristics of
organizations that shape their resilience. According to (Vogus, Sutcliffe, 2007), adaptability,
preparedness, responsiveness, and learning are drivers of organizational resilience, defined as
"the maintenance of positive adjustment under challenging conditions such that the organization
emerges from those conditions strengthened and more resourceful”. Various authors consider
adaptability as the most important driver of resilience, allowing organizations to recover from
crises (Koronis, Ponis, 2018).

Adaptability is a characteristic that may be used to describe various elements of
an organization. The common understanding for all of them is placing adaptability as
a characteristic connected to the ability to easily change (Almutairi, Ghandour, 2021).
In the context of organization, adaptability is defined as an organization's capacity to
continuously change its strategy and competencies in response to environmental conditions
(Albaum, Tse, 2001).
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Adaptability of IT should be treated as a derivative of such understanding,
as IT is considered an element of organization from the management sciences perspective
(Beynon-Davies, 2013). IT adaptability is crucial in supporting the organization's operations in
a VUCA environment.

The notion of IT in the organization has been analyzed in two primary research areas:
IT-business alignment and IT dynamic capabilities. These areas emphasize the need for IT to
adapt and support the organization in turbulent conditions (Heart et al., 2010).

At the center of all this research are three characteristics/capabilities of IT known as the
three AAA — agility, alignment, and adaptability (Patrucco, Kédhkoénen, 2021). These concepts
are essential in the post-COVID-19 era, where agility involves responding to short-term
changes, alignment focuses on matching organizational needs with IT capabilities,
and adaptability centers on adapting to both short-term and long-term changes.

IT adaptability is a broad notion originating from the ISO/IEC 25010 norm, defining it as
"the degree to which a product or system can effectively and efficiently be adapted for different
or evolving hardware, software, or other operational or usage environments"
(ISO/IEC25010:2011, 2011). IT adaptability is critical in accommodating changes in user
requirements or the environment (Almutairi, Ghandour, 2021).

IT adaptability encompasses both system-based and organization-based aspects (Ngo-Ye,
Ahsan, 2005). The system-based perspective focuses on IT's inherent qualities, such as
scalability, modularity, and interoperability, while the organization-based perspective pertains
to how IT is used within an organization and its adaptability in specific circumstances.

To address the gaps in research on IT adaptability in organizations, it is essential to consider
the adaptability of IT within the context of an organization's specific needs and usage patterns.
This perspective underscores the need for a mechanism that allows organizations to benefit
from adaptable IT and support its proper use.

Some immanent qualities of IT itself are associated with IT adaptability, both system-based
(scalability, modularity, independence, interoperability, self-organization, design, self-
similarity, availability) and organization-based (structural analogy, knowledge, redundancy,
customizing) (Groenewald, Okanga, 2019). Decisions regarding the deployment of IT systems
within a business organization significantly influence the degree of adaptability that can be
achieved (Gronau, Rohloff, 2007).

While various authors have explored IT adaptability in the context of organizations,
the coverage of this field of study remains relatively limited (Liu et al., 2019). Understanding
IT adaptability requires considering both the phase of developing new IT systems and their
adaptability, as well as how IT is used within an organization over time (Boland, Hirschheim,
1987).

In conclusion, adaptability is a crucial attribute for organizations to thrive in a rapidly
changing world. IT adaptability, as a subset of this concept, plays a pivotal role in enabling
organizations to respond effectively to evolving conditions and crises. The study of
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IT adaptability encompasses system-based and organization-based aspects, highlighting the
need for IT to not only possess inherent adaptable qualities but also to be utilized effectively
within the organization's specific context. Further research is needed to deepen our
understanding of IT adaptability and its impact on organizational resilience and performance.

2.3. IT adaptability and organizational performance

The relationship between IT adaptability and organizational performance, particularly in
the context of environment characteristics, is a subject of increasing importance in the literature.
The core idea is that adaptability, in the context of the entire organization, plays a significant
role in influencing overall performance. This concept is structured as follows: the context
affects adaptability, which, in turn, influences behaviors, ultimately shaping organizational
performance. This framework is crucial in developing models that examine the influence of
a specific type of adaptability, IT adaptability, on the entire organization (Tworek, 2023).

The literature often references the IS Success Model (DeLone, MclLean, 2003),
which includes IT resources, IT capabilities, and 1T-business alignment (Jacks et al., 2011),
all of which can mitigate adverse effects on an organization's performance. Various studies
have supported the idea that adaptable IT positively impacts organizational performance
(Darvishmotevali, Ali, 2020; Wanasida et al., 2021). Adaptable IT supports the implementation
of strategies and facilitates quick decision-making (Stank, Lackey, 1997), making it a critical
factor during crises. IT adaptability also connects to organizational sustainability, indirectly
influencing performance (Zeng, Lu, 2021), even during crises.

The literature discusses the role of IT adaptability in influencing organizational
performance through job performance (Tworek, 2023). Adaptable IT enables employees to
perform their tasks effectively, especially in VUCA environment. It supports task redesign,
a necessity in VUCA environment, which forced organizations to change how they operate
(Gossling, Schweiggart, 2022). Adaptable IT helps maintain performance and facilitates
government support for business redesign.

In today's organizations, where IT is integral to the workforce, the relationship between
employees and technology is paramount (Weisbord, 1976). This is even more crucial in the
context of IT adaptability, which undergoes changes, especially in VUCA environment.
Adaptable IT influences organizational performance through job performance, but only when
employees actively use it (Kabra et al., 2017).

It can be assumed that IT adaptability not only directly influences organizational
performance but also shapes the dynamic capabilities of the organization by supporting its
employees. This indirect role, as a support for employees who drive the organization's dynamic
capabilities, may be more critical for enhancing overall performance than its direct impact.
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In conclusion, the literature suggests that IT adaptability positively influences
organizational performance. Adaptable IT plays a pivotal role in enabling organizations to
navigate challenging times and maintain their performance through the efficiency and
effectiveness of their workforce. Therefore, the following hypothesis can be formulated:

H1: IT adaptability is positively influencing organizational performance.

2.4. IT adaptability, organizational performance and VUCA environment

Agility and utilization of emerging informational technologies are defined as effective
strategies for navigating the challenges, posed by the VUCA world. According to Peschl (2023),
events of the VUCA environment are the triggers for learning and (radical) transformations that
are necessary for organizational success. Therefore, he poses, it is “not sufficient to have only
well-established stimulus-response patterns/routines in place”. Cavusgil et al. (2021) discussing
the prerequisites of organizational performance of international businesses, suggest that in the
VUCA environment, they should adopt an active strategy of advancing their technological
capabilities through new partnerships, targeted investments and joint ventures with IT startups
and digital entrepreneurs to stay successful in the race for innovations.

In turbulent environments, adaptability is essential for an organization's survival and its
ability to maintain performance (Almutairi et al., 2022). The authors’ exploratory study,
conducted in 2021, confirms that companies recognize the value of IT adaptability in terms of
cost saving and organization’s competitiveness. Other researchers also argue that a company
can obtain a higher level of strategic agility, needed in the VUCA environment, through more
flexible IT resources (Pinsonneault, 2011). In turn, their findings indicate that environmental
volatility has a positive moderating effect on the relationship between agility and firm
performance.

Chen et al., (2014) investigated the influence of agility in business processes, a natural
outcome of the VUCA environment, as a moderating factor in the connection between
IT capabilities and organizational performance. They demonstrated that an IT-based capability
has the potential to yield a favourable effect by fostering adaptable and responsive operations
and processes.

Though it seems logical that the VUCA environment might be fostering the role
of IT adaptability in organizational performance, Almutairi et al. (2022, p. 744) suppose that it
should allow companies to meet industry requirements easily, rapidly and at reasonable cost
regardless of the environment dynamics and the duration of the adaptation planning process.
Companies should also be aware of the risks of high digital technology diversity, which
weakens the role of supply chain learning in operational resilience under VUCA conditions
(Liu et al., 2023).
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In conclusion, the literature suggests that IT adaptability is of great importance for
organizational performance in the current highly dynamic external environment. Adaptable
IT plays a pivotal role in enabling organizations to navigate challenging times and maintain
their performance through the efficiency and effectiveness of their workforce. Therefore,
the following hypothesis can be formulated:

H2: The VUCA environment is strengthening the influence of IT adaptability on organizational
performance.

The hypotheses are presented in the Figure 1.

VUCA environment

H2

IT Organizational
adaptability H1 performance

A 4

Figure 1. Hypotheses development.
Source: own elaboration.

3. Research methodology

The proposed theoretical framework was empirically validated through a research project
supported by the National Science Center in Poland, under grant No. 2020/37/B/HS4/00130,
titled "Development of a Job Performance Model Based on the Dynamic Capabilities of
Employees during Various Phases of Organizational Crises." Initially, a pilot study was
conducted to assess the efficacy of the research instrument. Subsequently, empirical research
was undertaken to test the formulated hypotheses.

The pilot study engaged 25 managers, who served as knowledgeable evaluators.
Their valuable feedback was incorporated to enhance the research tool for the primary research
phase. Any questions that posed comprehension challenges were rephrased, and measures were
taken to mitigate common method bias.

The primary survey was executed during the first quarter of 2021, amid an active wave of
the COVID-19 pandemic. It encompassed 1160 organizations operating in Poland, Italy,
and the USA. In each organization, a senior-level manager completed a single survey through
a procured panel of respondents, and data collection was facilitated using the Computer-
Assisted Web Interviewing (CAWI) method. Table 1 presents a breakdown of the sample used
in the empirical investigation.
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Table 1.

Sample description
Country Not in crisis In crisis Total
Poland 83 343 426
USA 95 406 501
Italy 45 188 233
Total 223 937 1160

Source: own elaboration.
3.1. Variables

To allow verification of hypotheses the following variables were used: IT adaptability,
organizational performance and organizational environment.

IT adaptability: variable assessed on a 5 points’ Likert scale (1: I strongly disagree to 5:
| strongly agree) using 8 items concerning: support for problems solving, ability to deal with
uncertain or unpredictable situations, ease of introducing new tasks, technologies,
and procedures, support for various means of communication, ease of infrastructure
reconfiguration, handling critical conditions and protocols for emergencies or crisis situations
(Tworek, 2023).

Organizational performance: variable assessed on a 5 points’ Likert scale (1: I strongly
disagree to 5: I strongly agree) using 10 items based on Balances Scorecard concept (Kaplan,
Norton, 1996).

Organizational environment: variable assessed on a 5 points’ Likert scale (1: I strongly
disagree to 5: | strongly agree) using 2 items concerning organizational environment
characteristics.

Table 2.

Variables overview
Variable No of items Alpha Cronbach AVE (CFA)
Organizational performance 10 0.886 0.494
IT adaptability 8 0.913 0.631
Organizational environment 2 0.843 0.568

Source: own elaboration.

To determine the suitability of the scales for the study, Cronbach's o and Factor Analysis
were conducted and are presented in Table 2. Given that the scales used were previously
validated by their creators, this approach appeared adequate. To avoid any potential common
method bias, a systematic method variance control was employed. Based on the results
obtained, it can be concluded that nearly all of the measurement scales were well-suited,
reliable, and internally consistent.
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3.2. Moderation analysis

In order to verify the proposed hypotheses, the moderation analysis was performed.
The influence of IT adaptability on organizational performance was analyzed in the context of
organizational environment to verify the statistical significance of it as moderator of the
relation. The hypotheses H1 and H2 will be tested using the linear regression model with
moderator, testing the following relation: organizational environment as the moderators of the
relation between IT adaptability and organizational performance. The regression models were
created using the Process Macro for IBM SPSS. The first model was created as a base for
comparison, with only independent variable used as predictor. The second model used both the
independent variable and the moderator as predictors. The objective was to examine whether
the moderating influence was present in the entire sample, considering that the analyzed
relation, using model 1. To confirm it, the third model was introduced using moderator as the
only predictor. The statistically significant linear regression model with moderator was
obtained, where F(3,1159) = 51.953 and p < 0.001. The results of the analysis are presented in
Table 3.

Table 3.
Regression models’ statistics

Model description R? Delta R? | Moderator Standard t-stat p

coeff. error
IT adaptability, 0.344 0.021 0.115 0.029 5.277 <0.001
Organizational environment,
Moderator
dependent v.: organizational
performance

Source: own elaboration.

The obtained model was the basis for two conclusions. First, the statistically significant
regression model was obtained, which allows to confirm the influence of IT adaptability on
organizational performance, which is the basis for accepting H1 hypothesis. Second,
the obtained results also show that organizational environment is a statistically significant
moderator in case of such relation (coeff. = 0.214; p < 0.001). Therefore, the result allow to
accept the H2 hypothesis, stating that organizational environment boosts the positive influence
of IT adaptability on organizational performance.

4. Discussion

The purpose of this study was to examine if the characteristics of the environment are
strengthening the influence of IT adaptability on organizational performance. Therefore,
the research focused on the aspects that enable organizations to survive and operate on the
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market. The construct of organizational performance was taken into account, which is crucial
from both a practical and theoretical point of view in the field of broadly understood
management. In addition, issues regarding the impact of IT on the organization's activities were
considered very important, and in particular the focus was on the IT feature of adaptability.
All these analysis were set in the contemporary economic context, taking into account the
difficulties resulting from the complexity and turbulent nature of the surrounding reality.
The results of the research showed that the more VUCA the environment, the stronger the
influence of IT adaptability on organizational performance. The built model is statistically
significant and well-fitted.

The above reports seem to be consistent with previous discoveries in this area. The impact
of information technologies (in many aspects) on performance seems to be undoubted.
Bulchand-Gidumal & Melian-Gonzalez (2011) noticed that investments in IT can contribute to
improved organizational performance, but this is not a direct dependence. Therefore, it seemed
advisable to look for variables that could influence this relationship. As a consequence the
broadly understood influence of the environment, which is currently referred to as VUCA
reality, was included in the considerations. This action seems to be consistent with the approach
of Trieu et al. (2023), who have proven that in the case of small and medium-sized enterprises,
IT capabilities play a crucial role in shaping company performance in times of crisis.
Interestingly, these relationships do not only occur among enterprises, but also among
organizations serving society. Fan & Pan (2023) noted that information technology has an
influence on e-government performance with the moderating role of environmental uncertainty
(which is a part of VUCA environment). And such characteristics of the environment seem to
indicate a key role in adapting to upcoming opportunities and threats, so the inclusion of
IT adaptability turns out to be justified.

5. Summary

The results of the conducted research allowed to establish a statistically significant
relationship between IT adaptability and organizational performance. Moreover, the role of
VUCA environment as a mediator in this relationship was indicated. This means that the
specified research gap has been filled and the assumed goal of this article has been achieved.

The findings from this research can contribute to both theoretical and practical implications.
From the development of knowledge in the area of management point of view of, there is the
contribution to considerations on enhancement the most important aspect for ensuring business
continuity - i.e. organizational performance. Moreover, the research took into account IT issues,
in particular a very specific one, important in the context of the need to adapt to turbulent
conditions of the internal and external environment - IT adaptability. Finally, those deliberation
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were enriched by reports on attempts to describe the still not thoroughly understood VUCA
reality. It is also worth emphasizing the importance of this research for business practice.
The results may become the basis for creating programs for managers who, in order to protect
their organizations against the harmful effects of environmental turmoil, will decide to provide
IT systems that will have appropriate characteristics ensuring IT adaptability.

Despite the above implications, the research is burdened with certain limitations.
First of all, were made in three (although different on many levels) countries - Poland, Italy and
the US. Second of all, the organizations subjected to the survey were selected on the basis of
purposive manner. Third of all, the research was conducted in specific conditions - during the
active wave of the Covid-19 pandemic. Finally, the model includes only three constructs,
and organizational performance is multi - dementional, which may simplify the description of
reality. Nevertheless, it can be concluded that the analyzes carried out are a solid step towards
increasing the state of knowledge in this area, and it is worth basing further research on this.
Therefore, it seems that it would be advisable to conduct research in other countries,
make measurements in a representative manner, take into account the characteristics of the
industries in which companies operate and expand the list of factors influencing organizational
performance.
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