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Abstract: This paper measured the impact of the implementation of the five core Industry 4.0 technologies (artificial
intelligence, big data analytics, cloud computing, cybersecurity, and Internet of Things (IoT)) on organizational behavior and
corporate culture of businesses and organizations in Pakistan. Moreover, the influence of organizational behavior and
corporate culture on organizational effectiveness was also analyzed in this paper. The retail industry of Pakistan was chosen as
the subject of this study, and a quantitative approach, which included a questionnaire based on a five-point Likert scale
ranging from “strongly agree” to “strongly disagree,” was employed to gather the responses from participants, including both
superiors and subordinates possessing the technological know-how of Industry 4.0. The findings indicated that the
implementation of Industry 4.0 in Pakistan’s retail sector helps positively transform organizational behavior and aids in
building a great corporate culture. Moreover, it was found that both positive organizational behavior and great corporate
culture help in improving the overall organizational effectiveness. This study took an unprecedented step to research Industry
4.0 from an organizational perspective. Furthermore, the carried-out study extended the theoretical body of knowledge by
studying and examining the five crucial factors of Industry 4.0 that contribute to the service sector, particularly the retail
industry, of the big emerging markets (BEM) economies, including Pakistan.
Index Terms: Industry 4.0, Organizational Behavior, Corporate Culture, Organizational Effectiveness, Pakistan’s Retail
Industry

1. Introduction
The industrial sector plays a crucial part in uplifting the economy of a country. Technological change or technological
development has gradually introduced some significant paradigm shifts in the industrial sector [1, 2]. These paradigm
shifts, in other words, are called “Industrial Revolutions.” The industrial revolution is divided into four phases. The focus
of the first industrial revolution was on mechanization, and both water and steam were used to power the factories. The
second industrial revolution focused on mass production and electricity. Electronics, IT systems, and automation were the
focus of the third industrial revolution. The fourth and current industrial revolution, which is more widely known as
Industry 4.0, focuses on cyber-physical systems.
In recent years, researchers have become increasingly interested in Industry 4.0 due to its far-reaching influence [3-5].
Industry 4.0 utilizes various cutting-edge technologies, such as additive manufacturing, augmented reality, automation and
industrial robots, big data analytics, blockchain, cloud computing, cyber-physical systems, cybersecurity, internet of data,
internet of people, internet of service, IoT, semantic technologies, and simulation and modeling to completely reshape the
value chain by transforming the process of carrying out a number of value chain activities, such as design, production,
marketing, and distribution [6-11].
Most Industry 4.0 studies have focused mainly on the technological perspective of Industry 4.0, and these studies
have tried to explore how Industry 4.0 impacts the manufacturing sector. However, remarkably few studies have been
designed to provide the organizational perspective of Industry 4.0, and less attention has been paid to explore the impact of
the implementation of Industry 4.0 on organizational behavior and corporate culture, which play a significant role in
improving the overall organizational effectiveness. Furthermore, the existing research has failed to measure the impact of
Industry 4.0 implementation on organizational effectiveness in the context of developing countries such as Pakistan.
Industry 4.0 technologies alone cannot boost the effectiveness of organizations. Industry 4.0, therefore, should go hand in
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hand with organizational behavior and corporate culture to improve the overall organizational effectiveness.
Therefore, this study aimed to look at how Industry 4.0 implementation impacts organizational behavior and
corporate culture of businesses and organizations in Pakistan. The objectives of the carried-out study are given as follows:
1. To measure the impact of the implementation of the five core Industry 4.0 technologies (artificial intelligence, big
data analytics, cloud computing, cybersecurity, and IoT) on organizational behavior and corporate culture of
businesses and organizations in Pakistan
2. To analyze the influence of organizational behavior and corporate culture on organizational effectiveness
The present study employed a quantitative approach that included a questionnaire based on a five-point Likert scale
ranging from “strongly agree” to “strongly disagree.” Participants in this study were selected from Pakistan’s retail
industry, the world’s fastest-growing retail market, and witnessing a booming and impressive growth. However, to remain
competitive in the global market, it is necessary to promote technological innovation within the industry; this can be
achieved by implementing Industry 4.0 technologies in Pakistan’s retail sector. The target population was composed of
both superiors and subordinates, who possessed the technological know-how of Industry 4.0. The findings provide
convincing evidence that the implementation of Industry 4.0 technologies in Pakistan’s retail sector positively transforms
organizational behavior and helps build a great corporate culture. Moreover, positive organizational behavior and great
corporate culture lead to the improvement of the effectiveness of organizations.
The carried-out study is divided into five main sections. The first section provides brief background information,
states the purpose of the carried-out study and the employed research approach, and provides the carried-out study’s main
findings. The second section provides a comprehensive literature review of Industry 4.0, organizational behavior, and
corporate culture and states the present study’s hypotheses. The third section provides comprehensive information on the
research approach employed by this study. The fourth section shows the obtained results, and comprehensively discusses
the results obtained by the carried-out study. The fifth and final section provides the information on principal conclusions,
limitations of the carried-out study, and future recommendations.

2. Literature Review
A. Industry 4.0
Industry 4.0 is a broad term (initially coined by the German government in 2011) that refers to how technology, data
acquisition, and automation evolve and come together to completely transform the way of carrying out various value chain
activities, such as design, production, marketing, and distribution [12], [13]. While most of the research on Industry 4.0 has
focused on how Industry 4.0 impacts the manufacturing sector, the influence of Industry 4.0 is far-reaching. Industry 4.0
has the potential to blend breakthroughs in business as a whole [5], [14], [15]. The focus of the first three industrial
revolutions was primarily on technology advancement, whereas Industry 4.0 focuses more on how technology evolves and
impacts everyday lives.
Although Industry 4.0 encompasses several enabling technologies, this study focuses on the five core pillars of
Industry 4.0: (a) artificial intelligence, (b) big data analytics, (c) cloud computing, (d) cybersecurity, and (e) IoT. Fig. 1
shows the five core pillars of Industry 4.0.

Fig. 1. Industry 4.0’s Five Core Pillars

Copyright © 2020 MECS

I.J. Engineering and Manufacturing, 2020, 6, 20-31

22

The Impact of Industry 4.0 Implementation on Organizational Behavior and Corporate Culture:
The Case of Pakistan’s Retail Industry

Each of the core pillars is explained as follows:
1. Artificial Intelligence
There is now a substantial body of research on artificial intelligence. It is a broad term and encompasses several
enabling technologies, such as machine learning, natural language processing, and deep learning, which helps in building
intelligent machines that are capable of performing a variety of tasks ranging from sensing and comprehending to acting
and learning [16, 17]. Most researchers working in the area of artificial intelligence agree that artificial intelligence has
completely transformed the way people interact with technology. Furthermore, artificial intelligence has added value to
organizations.
In the context of Industry 4.0, several production processes are interconnected in a smart factory. Previous studies on
artificial intelligence and Industry 4.0 have demonstrated that through artificial intelligence, machines can effectively learn,
reproduce, and independently improve different processes [18, 19]. In other words, there is continuous communication
among machines, interfaces, and components, and data in enormous amounts are collected, which ultimately helps
industries in optimizing the manufacturing process, improving quality, designing better products, enhancing overall
equipment effectiveness, driving efficiency, shortening design time, improving production reuse, reducing materials waste,
performing predictive maintenance, and managing supply chains in a better way. For example, [20, 21] showed that the use
of advanced artificial intelligence algorithms helps predict the failure of machines in an effective way. Furthermore, the
subsequent failures can be predicted accurately with the help of deep and machine learning models. As a result, predictive
maintenance leads to a significant reduction in unplanned outages and downtime. Industrial robotics is another application
of artificial intelligence. According to [22, 23], robots, when used in an industrial environment, can use real-time
environmental data to make independent decisions, which leads to the creations of a seamless blended process of humans
and robots and the improvement of process efficiencies.
2. Big Data Analytics
Big data analytics refers to analyzing enormous data sets to find hidden patterns, insights, or trends that ultimately
help make better and more informed business decisions [24]. Empirical evidence appears to confirm the notion that big
data analytics helps both businesses and organizations in various ways, including a reduction in costs, improvement in
operational efficiency, and increment in customer satisfaction and loyalty [25].
Big data analytics helps in improving several practices of Industry 4.0. Past studies have yielded some valuable
insights into big data analytics’ role in Industry 4.0. According to [26, 27], big data analytics plays a vital role in predictive
manufacturing, where intelligent systems detect system failures and help find the root cause of the detected failures.
Moreover, with artificial intelligence and big data analytics, intelligent systems can accurately detect subsequent failures.
As a result, this helps businesses and organizations in improving overall production efficiency and enhancing operational
transparency. The review of the literature shows that big data analytics leads to product quality improvement, waste
reduction, cost reduction, and better management of both inventory and supply chains [28].
3. Cloud Computing
Cloud computing is an umbrella term that refers to using the internet to deliver various hosted services. With the help
of this enabling technology, data can be exchanged in real-time, resulting in the building of a digital integration and
collaboration based environment [29]. The existing literature demonstrates that cloud computing helps businesses and
organizations adapt to digital transformation, which ultimately leads to improved productivity and quality [30-32].
Furthermore, cloud computing plays a vital role in the continual development of Industry 4.0. According to [16],
cloud computing helps organizations exchange data throughout the organizations in real-time. Another application of cloud
computing is in supply chain logistics. Cloud technology enables the supply chain to communicate with essential
stockholders better and provides real-time visibility, which helps organizations manage the supply chain proactively and
increase efficiency and improve risk management.
4. Cybersecurity
Cybersecurity is a broad term that refers to designing various practices, processes, and technologies, which serve the
purpose of protecting several systems connected to the internet, including data, hardware, and software, from potential
damage cyber-attack, or unauthorized access [33]. In the context of Industry 4.0, organizations connect themselves to the
internet in real-time. On the one hand, this results in increased effectiveness and efficiency, but on the other hand, it
introduces various cyber risks for the organizations.
Many scholars have stressed the importance of cybersecurity for organizations to remain competitive in the fourth
industrial revolution era. They have suggested several practices to protect the systems from cyber-attacks, such as [34, 35].
In the existing literature on cybersecurity, there seems to be widespread agreement that organizations should make
cybersecurity a fundamental part of their strategic processes, operations, and designs. Furthermore, cybersecurity should be
placed at the start of any new initiative driven by Industry 4.0.
5. IoT
A considerable amount of research has focused on IoT; it refers to the interconnection of machines that continuously
communicate with each other and provide real-time data, which ultimately improves overall efficiency and effectiveness
[36]. Empirical evidence has supported the claim that IoT enables organizations to efficiently use the available resources,
which ultimately leads to an uplift in revenue. The existing literature provides several cases of the implementation of IoT
in real life. The automotive industry is a common application area where IoT positively impacts the industry and helps
Copyright © 2020 MECS

I.J. Engineering and Manufacturing, 2020, 6, 20-31

The Impact of Industry 4.0 Implementation on Organizational Behavior and Corporate Culture:
The Case of Pakistan’s Retail Industry

23

organizations utilize their energy, time, and human resources effectively. Previous studies have shown that IoT plays a
vital role in advancing diverse fields [37, 38].

B. Organizational Behavior
Organizational behavior refers to how individuals behave within an organizational setting and why they behave in a
certain way within an organizational climate. Fred Luthans defined organizational behavior as “the understanding,
prediction, and control of human behavior in organizations [39].” Organizational behavior talks about how both individuals
and groups act and react toward one another and the organization as a whole and the impacts of these attitudes and actions
on the organization’s overall performance and functioning [40]. Many scholars have researched organizational behavior;
they have acknowledged that the study of organizational behavior helps organizations create a healthy work environment,
motivate ethical behavior, improve customer service and job performance, promote creativity and innovation, and
encourage leadership [41, 42].
The existing literature categorizes organizational behavior into five important models: (a) autocratic model, (b)
custodial model, (c) collegial model, (d) supportive model, and (e) system model. Each of the crucial models is briefly
explained as follows:
1. Autocratic Model
The owners or managers of the organizations have the full power to make decisions and dictate their employees or
subordinates in the autocratic model of organizational behavior. In this organizational behavior model, employees are
bound to follow the orders of their superiors. The organizations that implement the autocratic model rarely offer any
incentive or bonus to their employees; a paycheck is used in this environment as the reward system. The review of the
literature shows that in the autocratic model, employees are generally loyal toward their superiors and not to the
organization [43]. In the literature on the autocratic model of organizational behavior, there seems to be a general
agreement that this model of organizational behavior leads to creating a fearful, insecure, and frustrated workforce, which
ultimately results in unsatisfactory performance [44].
2. Custodial Model
The organizations that implement this model provide employees with some incentives, such as health-care and
retirement plans. In this environment, the employees are loyal to the organization, not to the individual owners or managers.
The existing literature on the custodial model of organizational behavior shows that employees feel secure in this
environment. However, they do not collaborate actively due to the lack of strong encouragement [45, 46].
3. Collegial Model
The collegial model of organizational behavior seeks to develop a structure in which both superiors and subordinates
work together as a team and focus on building healthy work relationships. In this environment, the superiors act like
coaches, while employees act like members of a team. The coaches play an inspiring role and lead their teams to achieve
organizational goals and objectives. Previous research has demonstrated that employees are loyal toward organizational
goals in the collegial model and show a sense of responsibility. Moreover, employees feel obliged to create a positive
organizational image [47, 48].
4. Supportive Model
The supportive model focuses on the inspiration and motivation of employees. It is generally agreed that continued
support from superiors helps employees in improving their work performance. In this model, personal development
opportunities are given to the employees; this ultimately helps employees accomplish organizational goals and objectives
[49]. Furthermore, organizations following this model encourage employees to take initiatives.
5. System Model
The system model is the revolutionary model of organizational behavior that genuinely fosters a positive
organizational culture. In this model, employees feel valued, and they realize their self-worth when working in this
environment. Furthermore, they believe that the work they are performing has a purpose and meaning. Many studies have
shown that implementing the system model helps organizations achieve their satisfaction and loyalty [50].

C. Corporate Culture
Numerous scholars have written extensively on corporate culture and have examined its role in organizational
effectiveness. Corporate culture discusses the principles, attitudes, shared values, and philosophies that characterize
organization members and define the organization’s nature [51]. Previous studies have demonstrated that an organization’s
corporate culture has its roots in the structure, goals, approaches, and policies toward customers, employees, stakeholders,
and the greater society [52-55].
The review of the literature shows that corporate culture can be categorized into four main types: (a) clan culture, (b)
adhocracy culture, (c) market culture, and (d) hierarchy culture. Each of the main types is briefly explained as follows:
1. Clan Culture
Collaboration and friendliness are the focus of the clan culture. As the name suggests, the clan culture helps create a
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family-like environment where individuals perform work together and develop themselves by learning from the
experienced ones. In the literature on clan culture, there seems to be a general agreement that clan culture helps build
reliability, trust, and loyalty [56, 57].
2. Adhocracy Culture
The adhocracy culture focuses on creating a vibrant and innovative atmosphere where employees can take risks,
make decisions, come up with better ideas, and implement those ideas for the betterment of the organization. In this
environment, superiors play the role of inspirational innovators and continuously inspire and encourage the employees to
bring innovation into the organization [57]. Previous studies have demonstrated that the adhocracy culture is oriented
toward actions and significantly contributes to the change [58].
3. Market Culture
The market culture emphasizes competing effectively, achieving optimal results, and getting the work accomplished.
As the name suggests, the market culture focuses on the market, and the organizations implementing this type of culture
strive to make a considerable profit and capture the significant market share [57, 59].
4. Hierarchy Culture
The hierarchy culture is oriented toward procedures, processes, and systems. The review of the literature shows that
the hierarchy culture pays significant attention to control and structure, and the organizations implementing this type of
culture focus on creating stability and improving efficiency by accomplishing the work in the right way [60, 61].

D. Industry 4.0: An Organizational Perspective
Much of the debate over Industry 4.0 has revolved around how Industry 4.0 blends breakthroughs in the
manufacturing industry. However, it is essential not to overlook that the implementation of Industry 4.0 technologies
would significantly impact both businesses and organizations as a whole. A number of studies have supported the
hypothesis that implementing new technologies in an organization has a significant impact on various aspects of the
organization, such as organizational behavior and corporate culture. Recent research has tended to show that the
organizations must carry out suitable managerial and organizational approaches to remain competitive, determined, and
proactive in the era of the fourth industrial revolution, see for example [11, 62, 63]. The review of the literature shows that
implementing new technologies in businesses and organizations substantially influences cultures, management, and
organizations. Therefore, it may be inferred that Industry 4.0 implementation would significantly impact how both
individuals and groups act and react not only toward one another but also the organization as a whole. Moreover, the
implementation of Industry 4.0 would significantly impact the principles, attitudes, shared values, and philosophies that
help characterize organization members and define the organization’s nature. All of these impacts would ultimately have a
significant influence on organizational effectiveness. Thus, based on the existing literature on Industry 4.0, Organizational
Behavior, and Corporate Culture, the carried-out study proposes the following hypotheses:
Hypothesis 1: Artificial Intelligence has a significant relationship with Organizational Behavior
Hypothesis 2: Big Data Analytics has a significant relationship with Organizational Behavior
Hypothesis 3: Cloud Computing has a significant relationship with Organizational Behavior
Hypothesis 4: Cybersecurity has a significant relationship with Organizational Behavior
Hypothesis 5: IoT has a significant relationship with Organizational Behavior
Hypothesis 6: Artificial Intelligence has a significant relationship with Corporate Culture
Hypothesis 7: Big Data Analytics has a significant relationship with Corporate Culture
Hypothesis 8: Cloud Computing has a significant relationship with Corporate Culture
Hypothesis 9: Cybersecurity has a significant relationship with Corporate Culture
Hypothesis 10: IoT has a significant relationship with Corporate Culture
Hypothesis 11: Organizational Behavior has a significant relationship with Organizational Effectiveness
Hypothesis 12: Corporate Culture has a significant relationship with Organizational Effectiveness

3. Methodology
A. Sampling and Data Collection
Participants in this study were selected from Pakistan’s retail industry, the world’s fastest-growing retail market, and
witnessing a booming and impressive growth. However, to remain competitive in the global market, it is necessary to
promote technological innovation within the industry; this can be achieved by implementing various Industry 4.0
technologies, such as artificial intelligence, big data analytics, cloud computing, and cybersecurity and IoT. The target
population was composed of both superiors and subordinates, who possessed the technological know-how of Industry 4.0.
The data was collected through a questionnaire, which was distributed using online as well as offline methods, and a
total of 270 responses were gathered from a sample of 316, out of which 18 responses were found invalid, so 252
responses were finally used, which is the adequate sample size for yielding valid results.
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B. Research Instruments
The present study employed a quantitative approach that included a questionnaire based on a five-point Likert scale
ranging from “strongly agree” to “strongly disagree.” The questionnaire was divided into nine sections: (a) respondents’
demographics, (b) artificial intelligence, (c) big data analytics, (d) cloud computing, (e) cybersecurity, (f) IoT, (g)
organizational behavior, (h) corporate culture, and (i) organizational effectiveness.
The demographics section included four items: (a) gender, (b) age, (c) highest education/degree achieved, and (d)
work experience.
The artificial intelligence section was comprised of six items and asked questions, such as “artificial intelligence
helps in enhancing customer satisfaction,” “artificial intelligence helps in reducing customer complaints,” “artificial
intelligence influences both individual and group performance and activity within our organization,” and “the innovative
opportunities for the strategic usage of artificial intelligence, are continuously examined within our organization.”
The big data analytics section contained six items; the respondents were asked to answer questions, such as “we
believe that big data analytics will play a significant role in shaping the future of our organization,” “big data analytics
helps in making better fact-based decisions,” and “big data analytics helps in understanding both individual and group
behavior within our organization.”
The cloud computing section included six items, and the participants answered questions, such as “cloud computing
helps in improving the way customer service is handled within our organization,” “cloud computing allows for better
communication and collaboration within our organizational settings,” and “cloud computing brings a positive corporate
culture transformation within our organization.”
The cybersecurity section was comprised of five items and asked questions, such as “enhanced cybersecurity and data
protection approaches help in uplifting revenue,” “we believe that cybersecurity will play a significant role in shaping the
future of our organization,” and “our organization continuously empowers us with information through a variety of
information security awareness programs.”
The IoT section contained five items; the respondents were asked to answer questions, such as “IoT helps in
increasing efficiency and productivity” and “IoT connects all equipment to the Internet and performs real-time analytics,
which helps understand the customers in a better way.”
The organizational behavior section included ten items, and the participants answered questions, such as “our
organization has a strong focus on customer service and satisfaction,” “my current morale in my job is good,” “I have trust
and confidence in the leadership of my organization,” “managers communicate a clear sense of direction within our
organization,” “there is a strong feeling of teamwork and collaboration within our organization,” and “I understand how
my job contributes to the overall success of our organization.”
The corporate culture section was comprised of six items and asked questions, such as “my work is respected,” “I am
a happy employee of our organization,” “I have all the support that I need to do my job properly,” and “I get the
opportunity to grow and learn new things.”
The organizational effectiveness section contained ten items; the respondents were asked to answer questions, such as
“all employees are treated equally, regardless of age or gender,” “our organization conducts business ethically, honestly,
and fairly,” “men, as well as women, have the same opportunity for growth,” and “I feel empowered to take initiatives and
make decisions about my work.”

4. Results and Discussion
A. Reliability and Validity Analysis
The data analysis process was conducted using IBM SPSS Statistics Version 26. The reliability of the measurement
model was tested using Cronbach’s Alpha, whereas Pearson product-moment Correlation was used to test the validity of
the measurement model. The results of reliability and validity tests are presented in Table 1.
It is generally agreed that for an acceptable internal consistency, the value of Cronbach’s Alpha should at least be 0.7.
The obtained results show that the value of Cronbach’s Alpha for each variable in the measurement model was higher than
0.7 (0.871 being the lowest, whereas 0.962 being the highest). Therefore, the reliability test was successfully passed by the
measurement model. In order to pass the validity test based on the Pearson Product-Moment Correlation, the measurement
model should satisfy two conditions: (a) the p-Value should be lower than 0.01 (when the correlation is significant at the
0.01 level (2-tailed)) and (b) the value of Pearson Correlation should be higher than the critical value for Pearson’s r.
According to the table of critical values for Pearson’s r, for a sample of 252 and a p-Value of 0.01 (2-tailed), the critical
value of Pearson’s r should be 0.161994. It can be inferred from the obtained results that each variable in the measurement
model satisfied both conditions: the p-Value for each variable in the measurement model was lower than 0.01, and the
value of Pearson Correlation for each variable in the measurement model was higher than 0.161994 (0.613 being the
lowest, whereas 0.903 being the highest). Hence, the measurement model also passed the validity test. The obtained results,
therefore, conclude that the measurement model was proved both valid and reliable.
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Table 1. Reliability and Validity Test Results
Pearson Product-Moment Correlation
Variables

No. of Items

Cronbach’s α
Pearson Correlation

Sig. (2-tailed)

N

Artificial Intelligence

6

0.871

0.752**

0.000

252

Big Data Analytics

6

0.905

0.613**

0.000

252

Cloud Computing

6

0.874

0.888**

0.000

252

Cybersecurity

5

0.900

0.816**

0.000

252

Internet of Things

5

0.908

0.903**

0.000

252

Organizational Behavior

10

0.962

0.885**

0.000

252

Corporate Culture

6

0.958

0.773**

0.000

252

Organizational Effectiveness

10

0.940

0.808**

0.000

252

** Correlation is significant at the 0.01 level (2-tailed)

B. Correlation and Regression Analysis
The correlation analysis was carried-out to evaluate the co-relationship among all variables in the measurement
model. Table 2 shows the obtained results of the correlation analysis.
Table 2. Correlation Analysis Results
Correlations
Artificial
Intelligence
Artificial
Intelligence
Big Data
Analytics
Cloud
Computing
Cybersecurity
Internet of
Things
Organizational
Behavior
Corporate
Culture
Organizational
Effectiveness

Big Data
Analytics

Cloud
Computing

Cybersecurity

Internet
of
Things

Organizational
Behavior

Corporate
Culture

Organizational
Effectiveness

1
0.860**

1

0.673**

0.760**

1

0.421**

0.492**

0.710**

**

**

**

1

0.420

0.508

0.806

0.901**

1

0.806**

0.759**

0.701**

0.593**

0.531**

1

0.738**

0.734**

0.511**

0.409**

0.445**

0.838**

1

0.649**

0.757**

0.699**

0.621**

0.581**

0.826**

0.804**

1

** Correlation is significant at the 0.01 level (2-tailed)

As shown in Table 2, positive and statistically significant correlations were obtained among the five core pillars of
Industry 4.0 (artificial intelligence, big data analytics, cloud computing, cybersecurity, and IoT), organizational behavior,
and corporate culture. Furthermore, correlations among organizational behavior, corporate culture, and organizational
effectiveness were positive and statistically significant. Therefore, it can be inferred from the obtained results that all
variables in the measurement model were both positively and significantly correlated with each other. Hence, the obtained
results were found suitable for carrying out the regression analysis.
In order to test the proposed hypotheses, the regression analysis was carried out in three steps. First, the regression
analysis was carried out among the five core pillars of Industry 4.0 (artificial intelligence, big data analytics, cloud
computing, cybersecurity, and IoT) and organizational behavior. Artificial intelligence, big data analytics, cloud computing,
cybersecurity, and IoT were considered independent variables, whereas organizational behavior was considered the
dependent variable. The obtained results of the regression analysis are reported in Table 3.
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Table 3. Regression (Organizational Behavior) Analysis Results
Regressions (Organizational Behavior)
R
R2
Adjusted R2
β
Artificial Intelligence 0.806 0.650
0.649
0.806
Big Data Analytics
0.759 0.576
0.574
0.759
Cloud Computing
0.701 0.491
0.489
0.701
Cybersecurity
0.593 0.351
0.349
0.593
Internet of Things
0.531 0.282
0.279
0.531

t
21.553
18.433
15.528
11.639
9.913

Sig.
0.000
0.000
0.000
0.000
0.000

The findings indicate that artificial intelligence was positively and significantly correlated with organizational
behavior, and total variance of 65% in organizational behavior was explained by artificial intelligence. Furthermore, the
beta coefficient was positive and statistically significant and had a t-Value of 21.553 and a p-Value of 0.000; hence,
Hypothesis 1 was accepted.
A positive and statistically significant correlation was obtained between big data analytics and organizational
behavior, and big data analytics explained a total variance of 57.6% in organizational behavior. Besides, the obtained beta
coefficient was positive and statistically significant and had a t-Value of 18.433 and a p-Value of 0.000, so Hypothesis 2
was not rejected.
The correlation between cloud computing and organizational behavior was positive and statistically significant, and
total variance of 49.1% in organizational behavior was explained by cloud computing. Additionally, the beta coefficient
was positive and statistically significant and had a t-Value of 15.528 and a p-Value of 0.000; hence, Hypothesis 3 was
accepted.
Cybersecurity was positively and significantly correlated with organizational behavior, and cybersecurity explained a
total variance of 35.1% in organizational behavior. Furthermore, the obtained beta coefficient was positive and statistically
significant and had a t-Value of 11.639 and a p-Value of 0.000, so Hypothesis 4 was not rejected.
A positive and statistically significant correlation was obtained between IoT and organizational behavior, and IoT
explained a total variance of 28.2% in organizational behavior. Besides, the beta coefficient was positive and statistically
significant and had a t-Value of 9.913 and a p-Value of 0.000; hence, Hypothesis 5 was accepted.
Second, the regression analysis was carried out among the five core pillars of Industry 4.0 (artificial intelligence, big
data analytics, cloud computing, cybersecurity, and IoT) and corporate culture. Artificial intelligence, big data analytics,
cloud computing, cybersecurity, and IoT were considered independent variables, whereas corporate culture was considered
the dependent variable. Table 4 presents the obtained results of the regression analysis.
Table 4. Regression (Corporate Culture) Analysis Results
Regressions (Corporate Culture)
R
R2
Adjusted R2
β
Artificial Intelligence 0.738 0.544
0.542
0.738
Big Data Analytics
0.734 0.539
0.538
0.734
Cloud Computing
0.511 0.261
0.258
0.511
Cybersecurity
0.409 0.167
0.164
0.409
Internet of Things
0.445 0.198
0.194
0.445

t
17.274
17.112
9.398
7.084
7.847

Sig.
0.000
0.000
0.000
0.000
0.000

It can be seen from Table 4 that a positive and statistically significant correlation was obtained between artificial
intelligence and corporate culture, and total variance of 55.4% in corporate culture was explained by artificial intelligence.
Besides, the beta coefficient was positive and statistically significant and had a t-Value of 17.274 and a p-Value of 0.000,
so Hypothesis 6 was accepted.
Big data analytics was positively and significantly correlated with corporate culture, and big data analytics explained
a total variance of 53.9% in corporate culture. Furthermore, the obtained beta coefficient was positive and statistically
significant and had a t-Value of 17.112 and a p-Value of 0.000; hence, Hypothesis 7 was not rejected.
The correlation between cloud computing and corporate culture was positive and statistically significant, and total
variance of 26.1% in corporate culture was explained by cloud computing. Additionally, the beta coefficient was positive
and statistically significant and had a t-Value of 9.398 and a p-Value of 0.000, so Hypothesis 8 was accepted.
A positive and statistically significant correlation was obtained between cybersecurity and corporate culture, and
cybersecurity explained a total variance of 16.7% in corporate culture. Besides, the obtained beta coefficient was positive
and statistically significant and had a t-Value of 7.084 and a p-Value of 0.000; hence, Hypothesis 9 was not rejected.
IoT was positively and significantly correlated with corporate culture, and IoT explained a total variance of 19.8% in
corporate culture. Furthermore, the beta coefficient was positive and statistically significant and had a t-Value of 7.847 and
a p-Value of 0.000, so Hypothesis 10 was accepted.
Third, the regression analysis was carried-out among organizational behavior, corporate culture, and organizational
effectiveness. Organizational behavior and corporate culture were considered independent variables, whereas
organizational effectiveness was considered the dependent variable. The obtained results of the regression analysis are
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shown in Table 5.
Table 5. Regression (Organizational Effectiveness) Analysis Results
Regressions (Organizational Effectiveness)
R
R2
Adjusted R2
β
Organizational Behavior 0.826 0.682
0.681
0.826
Corporate Culture
0.804 0.646
0.645
0.804

T
23.180
21.375

Sig.
0.000
0.000

As shown in Table 5, organizational behavior was positively and significantly correlated with organizational
effectiveness, and total variance of 68.2% in organizational effectiveness was explained by organizational behavior.
Furthermore, the beta coefficient was positive and statistically significant and had a t-Value of 23.180 and a p-Value of
0.000; hence, Hypothesis 11 was accepted.
A positive and statistically significant correlation was obtained between corporate culture and organizational
effectiveness, and corporate culture explained a total variance of 64.6% in organizational effectiveness. Besides, the
obtained beta coefficient was positive and statistically significant and had a t-Value of 21.375 and a p-Value of 0.000, so
Hypothesis 12 was not rejected.
The present study was carried out to measure the impact of implementing the five core Industry 4.0 technologies
(artificial intelligence, big data analytics, cloud computing, cybersecurity, and IoT) on organizational behavior and
corporate culture from a developing country perspective. Furthermore, the present study analyzed the influence of
organizational behavior and corporate culture on organizational effectiveness. Pakistan’s retail industry, the world’s
fastest-growing retail market, was chosen as the subject of this study. The obtained results yield some interesting findings
and provide convincing evidence in favor of Industry 4.0 implementation in Pakistan’s retail sector.
The present study’s findings indicate a positive and statistically significant relationship between artificial intelligence
and organizational behavior. Furthermore, the relationship between artificial intelligence and corporate culture was positive
and statistically significant. Therefore, it can be concluded that the better implementation of artificial intelligence will
positively transform both organizational behavior and corporate culture.
The relationship between big data analytics and organizational behavior was positive and statistically significant.
Besides, there was a positive and statistically significant relationship between big data analytics and corporate culture; this
indicates that organizational behavior and corporate culture will be fostered positively if the implementation of big data
analytics is encouraged by businesses and organizations.
There was a positive and statistically significant relationship between cloud computing and organizational behavior.
Additionally, the relationship between cloud computing and corporate culture was positive and statistically significant; this
means that boosting cloud computing implementation will help affect organizational behavior positively and aid in
building a great corporate culture.
The relationship between cybersecurity and organizational behavior was positive and statistically significant.
Furthermore, there was a positive and statistically significant relationship between cybersecurity and corporate culture.
Therefore, it can be inferred that positively supporting the implementation of cybersecurity and data protection approaches
will lead to the positive transformation of organizational behavior and corporate culture.
There was a positive and statistically significant relationship between IoT and organizational behavior. Besides, the
relationship between IoT and corporate culture was positive and statistically significant; this indicates that the better
implementation of IoT by businesses and organizations will positively reshape organizational behavior and corporate
culture.
Finally, the influence of organizational behavior and corporate culture on organizational effectiveness was analyzed.
The obtained results show that the relationship between organizational behavior and organizational effectiveness was
positive and statistically significant. Additionally, there was a positive and statistically significant relationship between
corporate culture and organizational effectiveness. Therefore, it can be inferred that a positive transformation in
organizational behavior and corporate culture will help improve organizational effectiveness.

5. Conclusions
The present study thoroughly looked at how Industry 4.0 impacts organizational behavior and corporate culture of
businesses and organizations in developing countries such as Pakistan. Furthermore, the carried-out study analyzed the
influence of both organizational behavior and corporate culture on organizational effectiveness. A quantitative approach,
which included a questionnaire, was employed by the present study to gather the participants’ responses (including both
superiors and subordinates) belonging to Pakistan’s retail industry.
The findings provide convincing evidence that the implementation of Industry 4.0 technologies, especially artificial
intelligence, big data analytics, cloud computing, cybersecurity, and IoT, in Pakistan’s retail sector positively transforms
organizational behavior and helps build a great corporate culture. Moreover, positive organizational behavior and great
corporate culture lead to the improvement of the effectiveness of organizations. Therefore, it is reasonable to conclude that
Pakistan’s retail sector should positively encourage the implementation of Industry 4.0 technologies, especially the
technologies mentioned above, to boost the overall organizational effectiveness.
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However, the findings of the carried-out study are not generalizable to all sectors of the country’s economy. Future
research will have to compare and contrast the organizations’ overall effectiveness before and after the implementation of
Industry 4.0 technologies; this will help assess the extent to which Industry 4.0 implementation impacts both businesses
and organizations in developing countries such as Pakistan. Furthermore, future studies will have to continue to explore the
impact of Industry 4.0 implementation on different sectors of the economy from an organizational perspective; this will
ultimately help further our understanding of Industry 4.0.
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