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Abstract-- The fourth industrial revolution or Industry 4.0 is
digital transformation of production, operation and other related
industries in their value creation process. It represents a new stage
in the organization and manages & controls the value chain of
industries. Cyber-Physical Systems are the backbone of “Industry
4.0”. They make use of state-of-the-art management systems and
have built-in software systems, as well as access to the Internet
addresses to connect with the help of the internet of things. These
changes presented from the digital revolution pose the actual
challenge for the enterprise.

Organizations are supposed to develop strategies to exploit the
new challenges and possible opportunities of Digitization which
will help to improve the established processes and also in the
development of new business models. The sample for this study
is 180 working employees at a manufacturing plant by using
purposive sampling. Responses of the respondents were taken
on the 3 Point Likert Scale and the T-test Hypothesis (One-tailed
test) using SPSS is considered.

For this study, the Maruti Suzuki Manufacturing Plant of Manesar
District of Haryana is considered. The objective of this paper
is to evaluate the role of Industry 4.0 in enhancing industrial
performance. And also to assess the mindsets of the employee
towards “Industry 4.0”. The combination of novel technologies
presented by “Industry 4.0” like cyber-physical systems, internet
over things, and digitalization are considered for this study.
The findings in a framework show positive role of industry
4.0 in enhancing industrial performance. And researchers also
concluded benefits of industry 4.0 by perception of employees. The
findings cannot be generalized for other manufacturing industries
and other areas of the country.
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I. INTRODUCTION

MILLENNIAL generation is the generation that should utilize
opportunities presented by industry 4.0. Manufacturing and
Information and Communication Technology (ICT) brought
industry 4.0 into the manufacturing world. This is making it
convenient to connect with the information, objects, and human
due to the convergence of the physical and cyberspace in the

form of cyber-physical systems. Industry 4.0 presents
the concept of revolutionizing the status and pattern of

manufacturing and generating innovative methods for industries
to enhance operations and creates values for organization.

The success and failure of business depend on the impact of
environmental conditions as well as on opportunities available.
Industry 4.0 affects all levels of the production line and supply
chain. It affects smart factories, the industrial internet of things,
smart industry, and advanced manufacturing. Factories are
shifting from mass production to mass customized production
systems and adapt to dynamic changes in business. New
concepts like ‘smart factory’, ‘cyber-physical system’, ‘Internet
of Things’ are being proposed and present many benefits like
mass customization, flexible production, increased production
speed, high quality of products, decreased error rates, advanced
analytics, data simulation, predictive maintenance, better
customer proximity, new value creation method which leads
to the improved work life.

Internet of things communicates objects based on internet
technologies. It also detects and identifies using [PV 6-addresses
(128-bit address space). The data is being shared and managed
using internet technology.

Industrial Internet of Things: 11oT platform in Industry 4.0 will
be a centralized control system that communicates and interacts
with various equipment and systems. [IoT allows for real-time
traceability and tracking, as well as decentralized analytics and
decision making. Cohesive cross-company collaboration is
possible because of IToT. It will enable fully automated value
chains, boosting organizations’ functional and operational
capabilities skills in business [1].

Cybersecurity: With widespread adoption of Industry 4.0,
cybersecurity concerns are expected to rise [2]. Secure,
dependable communication, as well as sophisticated
identification and access control, are all possible. Cybersecurity
is a critical necessity for the long-term viability of Industry
4.0 systems; thus, cybersecurity policies should be included
in enterprises’ information technology systems.

The fourth-generation industrial revolution is booming with the
emergence of smart robots, technology, automatic vehicles, and



AKGEC INTERNATIONAL JOURNAL OF TECHNOLOGY, Vol. 12, No. 2

the development of neurotechnology which enables humans
to fertilize their brain function. Industry 4.0 opens doorways
of many opportunities for everyone who can connect with the
social network. It brings opportunities for everyone. All over
the globe, Industry 4.0 is transforming the future of conventional
manufacturing industries.

Advances in technology and digitalization facilitate the merger
of real and digital world in creation of a new era of physical to
digital to physical and present the way for disruptive approaches
for development, production and the entire logistics chain. This
era of interconnectivity and digitization comes up with ample
opportunities for businesses and manufacturers to explore new
means for achieving objective of business. Internet of Things,
Cyber-Physical Systems and growing technologies create
the potential and possibility to develop improved and better
operations, business to transform their entire value chains,
conversion from raw material to the final product, and their
business models.

The fourth industrial revolution is impacting everything at an
accelerating speed. Therefore, it will bring opportunities as
well as challenges, for which kind of leaders are needed who
understand the digital era. Industry 4.0 is not just the latest
buzzword, the technologies behind this will bring and touch all
aspects of manufacturing processes. Then these technologies
will provide a clear opportunity for companies to improve their
productivity and reassert their status globally.

Industry 4.0 will expectedly drive productivity increments
positively as compared to those which were generated by
introduction of steam engine in industrial revolution. It may
deliver $1.2 trillion to $3.7 trillion in gains. In industrial zone
4.0 now everything and anything will be done digitally using
the emerged technology. Here comes a matter of concern about
human energy. Every kind of change comes with its pros and
cons. The 4.0 revolution will eliminate up to 35 percent of the
work in the coming next five years and this will increase up
to 75 percent in the next 10 years . The reason is transferring
of human activities into digital activities. This will make
the process of production faster and easier with minimal
involvement of humans.

This presents opportunity for entrepreneurship as the human
element will be missing and most activities in the organization
will be self-automated. For organizations, such changes are
beneficial but when we consider the human resources it will
bring a dangerous impact if it is not properly considered and
taken care of. Human activities will be replaced by artificial
intelligence and robotics. With the help of elaboration in the
introduction part, the problem for this study is “What are the
different opportunities for businesses provided by industry 4.0”.
This research study checks the mindsets and acceptability of
employees towards industry 4.0 in a Business organization.

II. LITERATURE REVIEW
Recently, rapid development of information and communication
technology and its integration with the supply chain led to the

Potential economic impact, Estimated potential Potential productivity or value gains
Sized applications $ billion, annually reach in 2025, % in 2025
Operations management — 76-245 * 50-70 * 5%—12.5% reduction
manufacluring

t = 50-70 = 10%-40% reduction in spend, 3%—
Predictive maintenance — I 3891 5% improvement in equipment
manufacturing lifetime, 50% reduction in equipment
downtime
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Inventory optimization — e =
manufacturing l . 17-55 50-70 20%-50%
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agement —
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Other! I 22-65
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Figure 1. Source: McKinsey & Company Analysis.



fourth industrial revolution: the arrival of “Industry 4.0” [3];
[4]. Due to technological innovation and changing needs
of customers, competition within the business intensified.
This transformative change of the business ecosystem
will profoundly affect the operating model/framework and
management strategy to adapt to and integrate with new
challenges in the evolving ecosystem [5]. Since the inception
of Industry 4.0, more and more companies have adopted the
principles and technologies of the new industrial revolution to
improve performance and productivity [6].

The main advantage of Industry 4.0 lies in its enormous
impact on many aspects of society. From the perspective of
typical users, the influence of Industry 4.0 in the professional,
family, and social fields has clearer visibility. Smart homes,
smart cities, and offices, and electronic medical systems are
just a few examples of the possible scenarios of how the new
paradigm can completely change the world [7]. Similarly, the
most obvious impact of Industry 4.0 is expected to be in the
areas of Industry manufacturing and management, logistics,
and business process management.

Digitization is a necessary condition for supply chain
(SC) systems to survive in the current highly dynamic and
competitive business environment [8], [9]. The company needs
to embrace emerging technologies in its business process
and manage the increasing flow of data in its value chain to
effectively manage the next generation of digital SCs. With the
development trend of Industry 4.0, there is a growing need to
study the implementation of Industry 4.0 in the SC network.

Although there are some studies on the framework and
roadmap for the transformation of Industry 4.0 [10], there is
a lack of general methods for the system, including complex
systems such as SCs. To make up for this obvious research
gap, Research studied the adaptation and transformation of
Industry 4.0 in the context of SC. A good starting point is
to identify potential drivers, success factors, and barriers to
this technological transformation [11]. Therefore, first, with
the help of the literature, identified the main drivers and
barriers to the adoption of the Industry 4.0 paradigm, and then
they were divided into four business dimensions, namely:
strategic organization, technology and law, and ethics [12].
The relationship between these factors is also evaluated and
calculated with the help of two professionals. An analytical
perspective is needed to provide a complete understanding of
how these factors affect the implementation of Industry 4.0
and the key SC variables. Therefore, secondly, by including
the influence of different obstacles and Industry 4.0 driving
factors on the SC dynamics, the System Dynamics (SD) method
is used to model the SC adapting to Industry 4.0. The results
are explained by comparing traditional SCs with SCs adapted
to Industry 4.0.

Radiofrequency identification device (RFID) and cloud
technology are combined to check SC performance behavior.
In addition to providing theoretical knowledge and various
practical insights, review of literature from the SC perspective
and quantifiable results of the model led to development of a
general stage framework to successfully implement the Industry
4.0 SC network.

III. RESEARCH OBJECTIVE
*  To assess the mindsets of the employee towards “Industry
4.0”.
*  To evaluate the role of Industry 4.0 in enhancing industrial
performance.

IV.RESEARCH METHODOLOGY

Sample for this study is 180 working employees at a
manufacturing plant by using purposive sampling. The
workers were requested to fill the form (Hard & Soft Copy).
Responses of the respondents were taken on the 3 Point Likert
Scale and the T-test Hypothesis (One-tailed test) using SPSS is
considered. For this study, the Maruti Suzuki Manufacturing
Plant of Manesar District of Haryana is considered.

Hypothesis for the study

Statement 1: To assess the mindsets of the employee towards
“Industry 4.0”.

HO = There is no significant impact of Industry 4.0 on the
mindsets of the employees.

H1 = There is a significant impact of Industry 4.0 on the
mindsets of the employees.

Statement 2: To evaluate the role of Industry 4.0 in enhancing
industrial performance.

HO = There is no significant role of Industry 4.0 in enhancing
industrial performance.

H1 = There is a significant role of Industry 4.0 in enhancing
industrial performance.

Data Analysis

TABLE 1 -- DISTRIBUTION OF RESPONDENTS

Based on Respondents Percentage
Gender Female 11
Male 89
Education Qualifications Certificate 7
Diploma 35
Graduation 22
Post Graduation 16
Others 20
Age 20-30 45
30 - above 55
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TABLE 2 -- RESPONSES TO THE STATEMENTS

C: Certificate, D: Diploma, G: Graduate, P: Post Graduate, O: Others

Agree

Neutral Disagree

Statements C D G

pjoyc|D|G|P|]O|]C|D|G]| P |O

1. I clearly understood the purpose of Industry 4.0 | 8 19 10

S1712 13 |4 |3(2]6 15|83 |5

2. The heaviest loss to a business is information

sufficient information to provide guidance

4 | 15 9 1[5 2 8 4 [ 313 ]9 |19|10] 2 6
loss
3. For the operating process we depend on 71 21 6 s gl 1 6 5 316l 311315 3 ]
technology
4. At the beginning of the program there was 6 9 7 305 3 6 5 31oliol1712] 4 10

5. We use digital technology to enhance
performance and profitability of our current 8 | 16 4
products and services

6. My company created new digital technology

in my opinion a good idea

based business models 1419 17 25! 2 2 011 Ty 2 >
Zégul;i;e;ch;l;nvggf}fliem manage information ol 18|10 |4l7]3|a|3]o|l1|s|15]9] 3|6
8. T understand what cyber physical systems are 8 11 9 2 16| 0 5 2 1|1 8 | 21|10 5 11
9. I understand what a data security risk is 6 | 22 9 2 141 3 0 1| 16|23 |12 3 7
10. Using password protected systems/ machines is 101 20 1 309 2 3 5 >lol sl 13l 7 3 4

TABLE 3-- STANDARD DEVIATION AND T-TEST
CALCULATED VALUE (ONE-TAILED TEST) AT 5% LEVEL
OF SIGNIFICANCE

Mean 201.5
Standard Deviation of Sample 15.785
Count (n) 10
Standard Error 4.99166
Degree of Freedom 9
Hypothesis Mean Value 120
T-Statistic Value 16.32723
T-Value at 5% Level of Significance (One-

tailed test) 1.833

Data Interpretation

T-Test Calculated Value > T-Test Statistic value at 5% Level of
Significance at the degree of freedom 9 i.e. 16.32723 > 1.833
Therefore,

For Statement 1: To assess the mindsets of the employee
towards “Industry 4.0”.

HO = Rejected, There is no significant impact of Industry 4.0
on the mindsets of the employees.
HI1 = Accepted, There is a significant impact of Industry 4.0
on the mindsets of the employees.

For Statement 2: To evaluate the role of Industry 4.0 in
enhancing industrial performance.
HO = Rejected, There is no significant role of Industry 4.0 in
enhancing industrial performance.
H1 = Accepted, There is a significant role of Industry 4.0 in
enhancing industrial performance.

V. RESULTS
Based on Data Analysis and Data Interpretation, the result
depicts that there is a significant impact of Industry 4.0 on the
mindsets of the employees. Also, there is a significant role of
Industry 4.0 in enhancing industrial performance.

VI. FINDINGS & CONCLUSION

The study is an attempt to understand the mindset of the
employees towards industry 4.0 working in the Maruti Suzuki
manufacturing plant of Manesar district of Haryana. As per the
data analysis, 49 percent that is half of the population agree
that they understand the purpose of Industry 4.0, whereas
37% disagreed with this. Losing information in a business is a
small concern, 46 percent agreed to it. Majority of respondents
agree that for the operating process, the plant is dependent on
technology. More than half of the respondents conveyed that at
the beginning of the industry 4.0 phase, sufficient information
and guidance were not provided to them.



57% of the respondents agreed that the company uses new
digital technology-based business models whereas 37%
disagree with it. 41% of the respondents disagree that they
have any knowledge required to manage information security
at the workplace. 55% that is more than half of the respondents
disagree that they understand about cyber security at the
workplace. Near to half that is 43 % of the respondents agree
that they understand what data security risk is.

Majority of respondents agree that using password-protected
systems or machines is good in their opinion. The paper
concluded that the employees are having a positive mindset
for industry 4.0 but they need more training and guidance
from their supervisors. It is depicted that the productivity and
performance of the industry will be enhanced with industry 4.0.

VII. PRACTICAL IMPLICATIONS

The study is expected to benefit other manufacturing industries
or other sectors like pharmaceutical industries, petrochemical
industries, etc. in understanding challenges of implementing
Industry 4.0 in their network. The results of this research
study are utilized to develop a conceptual model for successful
implementation and acceleration of Industry 4.0 in Maruti
Suzuki Manufacturing plant of Manesar District of Haryana.
Study presents that “Industry 4.0” plays a crucial role in
enhancing the performance of industries. This study will be
fruitful to understand the mindsets of employees towards
“Industry 4.0”.

REFERENCES

[1] E. Manavalan and K. Jayakrishna,. “A review of Internet of
Things (IoT) embedded sustainable supply chain for industry
4.0 requirements”, Computers and Industrial Engineering,
vol.127, no.1, pp.925-953, 2019.

[2] A.Ghadge, N. Caldwell and R. Wilding, “Managing cyber risk
in supply chains: a review and research agenda: a review and
research agenda”, Supply Chain Management, vol.25,1n0.2, pp.
223-240, 2019.

[3] L.S. Dalenogare, G.B. Benitez, N.F. Ayala and A.G. Frank,
“The expected contribution of Industry 4.0 technologies for
industrial performance”, International Journal of Production
Economics, vol. 204, no.1, pp.383-394, 2018.

[4] A.G. Frank, L.S. Dalenogare and N.F. Ayala,. “Industry 4.0
technologies: implementation patterns in manufacturing
companies”, International Journal of Production Economics,
vol. 210, no.1, pp.15-26, 2019.

[5] L.Barreto,A. Amaral and T. Pereira, “Industry 4.0 implications
in logistics: an overview”, Proc. Manufacturing, vol.13, no.1,
pp. 1245-1252,2017.

[6] M. Rachinger, R. Rauter, C. Muller, W. Vorraber and E. Schirgi,
“Digitalization and its influence on business model innovation”,
Journal of Manufacturing Technology Management, 2018.

[71 D.Bandyopadhyay and J. Sen, “Internet of things: applications
and challenges in technology and standardization”, Wireless
Personal Communications, vol. 58, no.1, pp. 49-69, 2011.

[8] L. Wu, X. Yue, A. Jin and D.C. Yen, “Smart supply chain
management: a review and implications for future research”,
International Journal of Logistics Management, vol.27, no.2,
pp. 395-417, 2016.

[9] A. Pereira and F. Romero, “A review of the meanings and the
implications of the industry 4.0 concept”, Proc. Manufacturing,
vol.13, no.1, pp. 1206-1214, 2017.

[10] M. Ghobakhloo, “The future of manufacturing industry:
a strategic roadmap toward Industry 4.0, Journal of
Manufacturing Technology Management, vol.29, no.6, pp.
910-936, 2018.

[11] S.S.Kamble, A. Gunasekaran and R. Sharma, “Analysis of the
driving and dependence power of barriers to adopt industry
4.0 in Indian manufacturing industry”, Computers in Industry,
vol.101, no.1, pp.107-119, 2018.

[12] S. Luthra and S.K. Mangla,“Evaluating challenges to Industry
4.0 initiatives for supply chain sustainability in emerging
economies”, Process Safety and Environmental Protection,
vol.117, no.1, pp. 168-179, 2018.

[13] W. Bodrow, “Impact of Industry 4.0 in service-oriented firm”,
Advances in Manufacturing, vol.5, no.4, pp. 394-400, 2017.

[14] B. Bagheri, S. Yang, H.A. Kao and J. Lee, “Cyber-physical
systems architecture for self-aware machines in industry 4.0
environment”. IFAC-PapersOnLine, vol.48, no.3, pp.1622—
1627, 2015.

Dr Neha Vashistha teaches in the area of General
Management, Human Resources, Entrepreneurship
and Organizational Behavior. She has a PhD and
M.Phil. in Business Management. She has over
9 years of academic experience and presently
associated with School of Business Studies,
Shobhit University, as Associate Professor in the
area of Management. Her research interests include
Motivation, Job Satisfaction, Emotions and Social
Systems.

She has publications to her credit in SCOPUS and UGC Care Listed Journals.
Presented papers in national and international conferences. She is a member
of Center for Education Growth and Research and Meerut Management
Association.

Guiding PhD and MPhil. research scholars. Appointed as Reviewer, [ranian
Journal of Management Studies, Member, RMS, International Journal
of Creative Research Thoughts, Member, Review Committee, Journal
of Emerging Technology and Innovative Research and Member, Review
Committee, Innovative Education and Scientific Research Foundation,
Innovative Publication.




