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Abstract

The implementation of Industry 4.0 technology is a public relations strategy to increase and strengthen
production quality by bringing about efficient and economic change in the manufacturing industries.
Studies on Industry 4.0 are currently some of the most discussed topics in the array of technology
developments and digitalization globally. These technologies, are changing the way we socialise, live,
work and provide opportunities for organizations to innovate. Although organizations are acknowledging
the emergence of 4.0 and realize the importance of being ready for its impact, better understanding is
required of the potential of 4.0 and its holistic impact on organizations. This paper, conducted a systematic
research on the technology investment, and workforce management of the Calabar Garment Factory. Thus,
the aim of this article is to examine Industry 4.0 as strategic public relations in the implementation of
sustainable business performance at the Calabar Garment Factory. The paper is anchored on the Diffusion
of innovation theory of communication. Findings of the study indicate that application of Industry 4.0 as
strategic public relations as a positive drive for the sustainability of a business is not implemented at
Calabar Garment factory. Consequently, the study concludes that unless the Calabar Garment Factory is
positioned to benefit from the revolution, the managers may fail to catch up with other similar business
ventures. It is also concluded that unless business executives move quickly and join the train to revitalize
the manufacturing industry in Nigeria by introducing Industry 4.0 as a strategic public relations strategy,
the Nigerian business environment may be missing the link. The paper therefore, recommends that the
Cross River State government should introduce Industry 4.0 into her strategic public relations activities
for a sustainable business at the Calabar Garment Factory.
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communicate with others and act in real-time
with little effort of human intervention and

1. Introduction
Industry 4.0 is a means of industrial

transformation that introduces new technological
prowess by integrating information technologies
and automation that communicate among them to
achieve optimum performance (Kamble, et al.,
2018). Industry 4.0 is the integration of the
production system with advanced industrial
technologies, thus, allowing them to

allows organizations to produce smart products
and services (Buer, et al., 2018; Oughton, et al.
2019).

Societies have great concern for achieving
sustainable business performance because of the
rapidly growing population, resource depletion,
environmental pollution, land scarcity, increased
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food demand, and waste management
(Furstenau, et al., 2020). The challenges call for
reviewing sustainability practices, standards
measurement  methods, and  emerging
technologies. Such issues are encouraging
organizations to develop and implement new
ways of production and consumption to ensure
sustainability. The organizations are being
evaluated based on both economic as well as
sustainability performance

In this regard, Industry 4.0 offers a tremendous
opportunity for firms to achieve sustainability
business (Stock & Seliger, 2016). It is a futuristic
and multifaceted process that has many
opportunities as well as some challenges.
Accordingly,  organisations are rapidly
embracing  emerging  technologies  and
manufacturing methods to transform, capture,
share, and interpret data from production tools
and other autonomous systems (Sarvari, et al.,
2018). The digital  revolution allows
organisations to become more efficient by
adopting the latest technologies in the production
system. Thus, Industry 4.0 provides a
competitive advantage by producing quality
products at a lower cost (Makris, et al., 2019) and
ensures the efficient use of non-renewable
resources.

The world is in an era where production is
influenced by communicating machines in
manufacturing industries. These changes will
force organizations and companies to adapt a
new approach in manufacturing which includes
restructuring, processes, and products. Industry
4.0 is the integration of the production system
with advanced industrial technologies, thus,
allowing them to communicate with others and
act in real-time with little effort of human
intervention and allows organizations to produce
smart products and services (Buer, et al., 2018;
Oughton, et al. (2019). It is vital to strengthen the
competitiveness of manufacturing industry by
implementing the industry 4.0 which will help
improve the efficiency of domestic production in

the country economic. Laskin, (2010) affirms the
role and impact of public relations on external
and internal alignments of a successful business.
Nevertheless, while Industry 4.0 has been
growing, a limited number of researches have
addressed the scopes and barriers that may affect
Industry 4.0 and sustainability in business
performance (Kiel et al., 2020). Additionally, the
concept is at its pre-paradigmatic stage and is
rapidly evolving; hence, it requires continuous
investigation for ensuring its contribution to the
“Triple Bottom Line” (economic, ecological, and
societal) perspective (Varela et al., 2019). Thus,
scholars illustrate the scarcity of studies in this
field and call for additional empirical research
(Kipper et al, 2020; Liao et al., 2017).
Researchers emphasize the importance of
Industry 4.0 to ensuring sustainability (Kamble et
al., 2018; Muiller et al., 2018). Recent studies by
(Gupta et al., 2020) have analyzed the role of
strategic Public relations in implementing
Industry 4.0 to attain sustainability business
performance.

Despite the several benefit of Industry 4.0 to
factories there is still no significant attention
given to it implementation by manufactures.
Research shows that manufacturers are feeling
reluctant to adopt and transform it into their
current business. However, given the high
practical relevance of digital and connected
manufacturing technologies, it is essential to
understand the strategies of implementation
(Diaz-Chao et al., 2020). Organizations need to
possess  strategies that  ensure  proper
implementation of Industry 4.0. Yet, the
literature addressing the key determinants of
Industry 4.0 that act as strategies to strengthen
sustainability has not articulated the missing
links  between the determinants and
sustainability. However, while technically
evident, there have been very little empirical
studies regarding the role of Public relations in
implementing Industry 4.0 and sustainable
practices.
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The Calabar Garment factory needs to
understand the uniqueness of 4.0 in the factory
and consider how strategic Public relations can
be used in the implementation for a sustainable
business performance. Public relations which is
a management function is part of the corporate
governance and deals with the all communication
activities of internal and external coordination as
well as interest pronouncement for stakeholders.
The  perspective  of  using  effective
communication to position business in the
society and to create an organization’s image
through public relations is needed. Considering
the above research issues, this study examines
how strategic public relations can be used at the
Calabar Garment Factory to affect manufacturing
in business and Industry 4.0 implementation to
achieve the sustainability performance. Hence,
this study focused on industry 4.0 as strategic
public relations in the implementation for a
sustainable business performance at the Calabar
garment factory.

2. Statement of problem

The objective of Industry 4.0 is to attain an
advanced level of operational effectiveness and
productivity, as well as a higher level of
automatisation . As Industry 4.0 has a significant
role in the production and service sectors, it has
a direct relationship with performance.

Industry 4.0 is one of the technical procedures of
value addition and elective knowledge
management practices. That means for an
organization to be successful in this global
transformation, the entire production cycles need
to be digitalized. In the future, they are expected
to transform industrial production, making it
possible to automate, gather, analyze and
exchange data across machines, enabling faster,
flexible and more efficient decision-making
processes. Industry 4.0 is in fact the new way to
go and global organizations and individuals are
embracing this trend to remain competitive and
gain an edge in the international business market.

However, despite the extensive literature on
Industry 4.0, the implementation of the Industry
4.0 approach faces a lot of challenges within
manufacturing  industry in  terms  of
implementation and the spread of the
technologies which does not seem to have
reached the Nigerian industries at the expected
speed for a revolution. The main barriers to
implementing the industry 4.0 is that most
organization believed their company is not fully
ready for the Industry 4.0 in terms of IT
innovations in production which are considered
to be a lack of ability to change within the
organization and insufficient technology. The
garment factory, food sector and others should
have many potential gains from implementing
Industry 4.0. If it is true that Industry 4.0 will
revolutionize the entire manufacturing industry,
diffusion will be crucial for competitiveness.

For instance, one may ask, to what extent can
industry 4.0 be applied to achieve it major goals
required as a good public relations strategy? How
can people who are well versed with these
technologies be helped to effectively
communicate campaign, to inform the public and
investors of the importance of the industry 4.0? It
is a truism that some of these new technologies
are also invading homes, making it imperative
for individuals as well to acquire digital skills in
order to be able to engage with them in their
everyday lives. The purpose of this study was to
attempt to answer the above questions and duly
inform those concerned about the influence of
Industry 4.0 in business organizations and focus
in the Calabaar garment factory.

3. Objectives of study
The following were the objectives set out for this

paper:

i.  Ascertain the use of strategic public
relations in the implementation for a
sustainable business performance of
the Industry 4.0 at the Calabar
Garment Factory.
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ii.  Determine the effective
implementation of industry 4.0 and its
contribution to achieving sustainable
business performance at the Calabar
Garment Factory.

iii.  Tofind out the challenges the Calabar
Garment Factory faces with regard to
the implementation of Industry 4.0.

4. Research Questions
The following research questions were
formulated to direct this study:

I.  Does the Calabar Garment factory use
strategic public relations in the
implementation for a sustainable
business performance of industry 4.0?

ii. How does the effective
implementation of industry 4.0
contribute to achieving Sustainable
business performance at the Calabar
Garment Factory?

iii.  What are the challenges the Calabar
Garment Factory faces with regard to
the implementation of Industry 4.0?

5. The Concept of Industry 4.0
The Fourth Industrial Revolution, Industry 4.0, is
defined as the convergence of cyber and physical
world that computers and human beings are
connected with via smart systems fueled by big
data and machine learning.

The concept of Industry 4.0 was originally
planned for an emerging German economic
system in 2011. Xu et al. (2018) mentioned that
the first industrial revolution is dated at the end
of the 17th century. It was related to the
mechanization of the textile industry in Great
Britain and the construction of the prototypical
factory. The Second Industrial Revolution at the
turn of the nineteenth century and the twentieth
century, through the development of methods of
automation of production in the plants of Henry
Ford, led to the mass production and
development of the automotive industry. The

third industrial revolution (also named Industry
3.0) erupted in the 1970s and concerned
automation processes, thanks to the use of new
computer technologies. The Fourth Digital
Revolution, also called Industry 4.0, which has
been observed for about 5-6 years, is about
building interdisciplinary systems by integrating
their physical and digital layers (Reiner, 2014).
The fourth industrial revolution, namely;
Industry 4.0, was introduced with the features of
Cyber Physical System (CPS) production,
grounded in diverse data as well as knowledge
combination (Lu, 2017). unlike the previous
industrial revolutions, the fourth one, Industry
4.0, is acknowledged as different from the
previous revolutions according to experts and
academic scholars. The technology advancement
brought by Industry 4.0 and many ways the
technologies interact with each other can
enhance business performance and achieve
solutions. Industry 4.0 was conceptualized as the
Fourth Revolution which was introduced in the
manufacturing industry, which has evolved
during the past few years (Xu, et al., 2018, Lin,
et al. 2016; Nagy, et al. 2018; Ghobakhloo,
2020).

Industry 4.0 involves the digital transformation
of the entirety of industrial and consumer
markets, from the advent of smart manufacturing
to the digitization of the entire value delivery
channels (Schroeder, et al., 2019). This has been
unanimously recognized by the industry,
academia, and government (Ghobakhloo, 2020;
Casadesus, 2013).

Industry 4.0 facilitates the smart factory (Chen,
et al., 2018; Longo, et al., 2017), where physical
systems can be connected among themselves as
well as with human beings in real-time, enabled
by the Internet of Things (IoT) (Morrar, et al.,
2017). To achieve its underlying design
principles, the digital revolution of Industry 4.0
relies on the implementation and integration of
technologies like 10T, big data, cloud computing,
and so on (Castelo-Branco, et al., 2019; Frank, et
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al., 2019; Sreenivasan, et al., 2019). Many of
these  technologies were available to
Industrialists during the past four decades (Chen,
et al., 2018; Gilchrist, 2016).

However, they are very recently coming to
maturity in terms of inerrability which is
necessary for digitization (Ghobakhloo, 2020,
Wang, et al.,, 2016). Industry 4.0 facilitates
partnership between organizations, especially in
the value chain (Foidl & Felderer, 2015; Perez-
Lara, et al., 2020). Through digitization, a new
resourceful, adjustable, and self-advancing
ecosystem is created (Sony, 2018). The Industry
system is active and resourceful in
manufacturing system (Perez-Lara, et al., 2020;
Vaidya, et al., 2018). The end-to-end integration
in the value chain facilitates the formation of
tailor-made products (Stock &Seliger, 2016).
Product and safety data-like routine problems,
enhanced quality systems, as well as solutions
and auto regulating and monitoring of already
defined quality attributes through the
implementation of the Industry 4.0 (Jayashree, et
al., 2021; Li &Lau, 2017; Sony &Naik, 2019).

Bagheri, and Lee, (2015).noted some Kkey
objective of industry 4.0 they posit that it is
faster and improved operational efficiency and
productivity to drive manufacturing to be more
efficient. This could be achieved through features
such as cyber-physical system (CPS). CPS is
considered a Key Enabling Technology (KET) in
the fourth industrial revolution. CPS is a set of
different enabling technologies, which generates
a stand-alone, intercom, and intelligent system
and, therefore, can facilitate integration between
different and physically distant subject. Schwab
(2016) characterized this term by a range of new
technologies that are fusing the physical, digital
and biological worlds, impacting all disciplines,
economies and industries in play. Under this
innovative way of operating, the Industry 4.0
opens a whole new world of possibilities for the
fields of operations management and supply

chain management (Bag & Pretorius, 2020;
Kumar, et al., 2022).

6. Key Enabling Technologies in
Industry 4.0

6.1 Cyber-physical System (CPS)
Cyber-Physical Systems (CPS) is the
combination of computational and physical
processes, which are essential components of
Industry 4.0 implementations. They integrate
imaging and control capabilities into the relevant
systems. The ability of these systems to respond
to any input generated is a key feature. They
provide rapid control and verification of process
feedback in order to generate predicted outputs.
Kumar, et al., (2022) defined cyber-physical
sensor systems as part of cyberspace, special
types of embedded systems, based on powerful
software systems, enable integration in digital
networks, and generate whole new system
features.

6.2 Cloud systems (CS)

The term “cloud” is utilized for applications, for
instance, remote services, colour management,
and performance benchmarking applications. It
has taken remarkable attention from the IT
community, and its role in other business areas
will continue to grow. Machines, data
management, and functionality will continue to
transit away from traditional ways and toward
cloud-based solutions as technology improves.
The cloud enables significantly faster
distribution than standalone systems, as well as
quick upgrades, current performance models, and
other delivery possibilities Perez-Lara, et al.,
(2020).

6.3 Machine  to
Communication

Machine to machine (M2M), refers to the
technology that allows direct communication
between devices using any channel, wired or
wireless. Machine-to-machine communication
can include industrial instrumentation and
personal communications (Ghobakhloo, 2020).
M2M is also considered to be an essential

Machine  (M2M)



JOURNAL OF CONTEMPORARY RESEARCH (JOCRES) VOL..2 (1)

component of Industry 4.0. Machine to machine
(M2M) is a technology that allows devices to
communicate directly with one another over any
channel, wired or wireless. Machine-to-Machine
Communication  can  include industrial
instrumentation and personal networks.

6.4 Internet of things and Internet of services
The Internet of Things (IoT) is an emerging
concept that combines various technologies and
techniques, based on the interaction between
physical things and the Internet. The
advancement of technology in recent decades has
enabled the Internet to be expanded into a new
level known as “smart objects,” which is the
foundation of an 10T vision, for this, the novel
pattern consists in awarding ordinary things with
intelligence, permitting them not only to
accumulate information and cooperate with their
surroundings, but also to be interrelated with
other items, communicating information, and
conducted a preliminary via the Internet.
(Morrar, et al., 2017).0On the other hand, the
effectiveness of Industry 4.0 depends upon
existing network infrastructure, the intelligence,
and human knowledge embedded into the
system.

6.5 Smart Factories or Smart Manufacturing
Smart  factoriesor Smart  manufacturing
according to (Morrar, et al. 2017) is a type of
manufacturing that aims to improve concept
creation, production, and product interactions by
moving away from traditional methods toward
automated and digitized systems. It aims to take
advantage of advanced information and
manufacturing technologies in order to operate
and produce fully flexible production at the
highest speed required “Dark factories,” “lights
off factories,” and “unmanned factories” are all
terms used to describe smart factories, this
system is integrated with the small intervention
of human beings. The concept known as Lights
out (dark) or unmanned factories nowadays is
automation and autonomy enhanced
methodologies including equipment used in
factories that actively operate the production.

According to (Morrar, et al. 2017) the most
famous characteristic of dark factories is that
they need no human power. There are many
challenges that determine the formation of smart
factories, such as the availability of energy and
its supply, the efficiency of the labor, and the
availability of the technological infrastructure
necessary to shift toward smart factories.

6.6 The Big data

Big data according to (Geililer, et al.2019). Is
being generated continuously by everything in
environments. Every digital process and social
media exchange produce data. Systems, sensors,
and mobile devices transmit those. Big data is
arriving from multiple sources at an alarming
velocity, volume, and variety. To extract
meaningful value from big data, there is a need
for optimal processing power, analytics
capabilities, in addition to information
management skills

6.7 Intelligent Robotics

Every day, new goods and systems emerge as a
result of technological advancements. Flying
automobiles, holographic  television, and
hundreds of electrical devices to be implanted
into the human body are all possibilities.
Humanoid robots according to (Geifler, et al.,
2019) will be a part of everyday life in the not-
too-distant future. Recent innovations have
brought about skills that empower robots to
control their environment. According to
(Columbus, 2018) Artificial intelligence will
contribute to the development of having robot
teams cooperating and collaborating in achieving
certain tasks defined for a specific purpose.

7. The Concept of Public Relations
There are many definitions of public relations
which had created some form of misconception,
but nonetheless, some basic parameters always
help avail us with a frame with which we can
conceptualize the concept. First, every
organization that operates in a particular market
or industry is generally never isolated from
environmental elements that can affect its
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survival. Those elements of the environment that
is very relevant to its operational processes, such
as suppliers, consumers, and intermediaries, can
be categorized as stakeholders or publics whose
influence is no less important. Thus, there is the
need for effective strategic public relations and
communication as an approach to manage these
elements in order to have development.
(Asemah, 2011).

Public relations is a great tool for the
organization to use in developing its strategies,
products or services in order to build a good
reputation. Management has a responsibility
towards the public and people give positive and
negative response to the organization according
to their progress and performance. The term
public relations according to (Cutlip, et al,
2010)has a very broad application which is
informed by rather different sets of assumptions,
values, and worldviews that have been subject of
intense academic debate (Fitch &L’Etang, 2017;
Russell &Lamme, 2016).Scholars in the field of
public relations, identify some key variables
which include distinctive management function;
establishment of mutual lines of communication
among various stakeholders; and understanding,
acceptance and cooperation between an
organization and its publics. Others are
management of problems or issues; informing on
and responsiveness to public  opinion;
emphasizes the responsibility of management to
serve the public interest; help management keep
abreast of and effectively utilize change; serving
as an early warning system to help anticipate
trends, and uses research and sound and ethical
communication as its principal tools (Cutlip, et
al, 2010).

The approach above gives foundation to Kotler
and Keller (2006, p.496) position of public
relations as "a variety of programs designed to
promote or protect a company's image or its
individual products”. The ultimate objective of
public relations as proposed by (Cutlip, et al,
2010) is to obtain an impression or image

positive about the offer of the following
organizations in the eyes or minds of the public,
consumers and other stakeholders. In this case,
gaining a positive impression in the public mind
is the goal of the management problems or issues.
It also expands the frame of an earlier definition
proposed by Cutlip, et al (2010, p.6) that" public
relations is a management functions that
establishes and maintains mutually beneficial
relationships between an organization and the
public on their success or failure depends".

The British Institute of Public Relations qualifies
public relations as a “management of reputation”
and for purpose of gaining understanding,
supports and influence of public opinion and
behavior for the organization (Petrovici, 2011).
The Canadian Public Relations Society adopted
the works of Fran Gregory and Jean Valin, and
contends that the profession involves the use of
strategic management of relationships between
an organization and its diverse publics, in a bid
to achieve mutual understanding, Other key
aspects of this definition according to Rickey,
(2012, p.34) is that public relations “captures the
core essence of what public relations
professionals do” It is strategic communication
and management between an organization and its
publics (Grunig, 2013), and sometimes viewed as
a descriptive collection of communication
techniques and activity that is part of societal
dynamics (Gregory, 2012). It is the deliberate,
planned performance to elicit positive public
interest along the Franklin transfer process.
Others view it as a two-way communication
(Cameron, et al, 2008) that reflects a dominant
functional normative paradigm of excellence
(Wilcox & Cameron 2012; L’Etang, 2013).

Strategic public relations is a management form
of communication, which focuses on obtaining
the public’s understanding and acceptance
regarding the process of establishing a good
relations between an organization and the public,
especially in terms of shaping reputation and
communicating information (Gaither, 2008).
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Through the communication and promotion
strategies which they develop, public relations
facilitate the building of confidence-based
connections between the various organizations
and the many categories of public, creating
interactive relationships between the various
levels of society and mobilizing them for
development (Okoi, et al 2021).

Sévigny and Flynn (2011) emphasized that the
field of strategic public relations is in an
unstoppable process of merger with several other
fields of professional communication which
include engineering, marketing, advertising,
broadcasting, and accountancy. Public relations
strategy is developed within the context of the
organization’s vision, mission, corporate culture,
policies and strategies (the internal), but focuses
on an assessment of the external (Gregory,
2012).Effective strategic public relations will be
essential in ensuring continued reassurance and
confidence to secure the trust of
stakeholders.Public relations as a distinctive
management function which helps to establish
and maintain mutual lines of communication,
understanding, acceptance and cooperation
between an organisation and its publics by
keeping management  informed on public
opinion and emphasises the responsibility of
management on how to serve public interest. It is
worthy to note that, strategic public relations
management cannot exist in isolation in the
sustainability of business performance in any
organization activities. It needs a well-designed
public relations packages as a catalyst for
development. Therefore, the role of public
relations in Industry 4.0 is to carry out research,
feedback, evolution and plan on various subset of
the organisation.

8. Theoretical Framework
There are so many theories that can be used in
explaining Industry 4.0 and Public relations. This
study is anchored on two theories which include:

i.  Diffusion of Innovations theory

ii.  General Systems theory

9. Diffusion of Innovations Theory
Diffusion of Innovations describes the way that
new technology can influence people’s thoughts
and actions towards adopting a new technology
or idea. As Ryan and Gross, (1996)states that
people go through a five-step process when
adopting new ideals or innovations. The process
by which a new idea or practice is communicated
through certain channels over time among
members of a social system.

An important aspect in Rogers (1983) theory is
the Innovation-Decision Process, which deals
with the process from first hearing about an
innovation until having it implemented and
seeking confirmation. The five steps of this
process include: knowledge, persuasion,
decision, implementation and confirmation.

The rate of adoption is with what relative speed
the innovation is adopted by the members of a
certain social system Innovations can be adopted
or rejected by individual units, or by the entire
social system by a collective or authority
decision, according to Rogers (1983).

Innovations can be adopted or rejected by
individual units, or by the entire social system by
a collective or authority decision, according to
Rogers (1983).

The Innovation-Decision Process can only begin
when knowledge is attained (Rogers, 1983).
Throughout the Innovation-Decision Process,
information is sought and processed in order to
decrease experienced uncertainty about an
innovation. In the first step, knowledge about
what the innovation is, how it works and why it
works is sought, while the decision-making unit
looks for information to establish the cause-
effect relationships involved when using the
innovation, and if it will create benefits or solve
a problem (Rogers, 1983).

Persuasion is the second step of Rogers’ (1983)
model and happens when a decision-making unit
starts attaining a favourable or unfavourable



RETROSPECTION ON THE KEY CONCEPTS AND SHORTCOMINGS OF VIRTUAL PRIVATE NETWORKS Fidelis I. Onah

attitude toward the innovation, and seeks
information to evaluate the innovation. The
social system’s view on consequences and the
changes that will occur to the entirety or
members of the system when adopting or
rejecting an innovation are strong influences
(Rogers, 1983).

Even though many units know about innovations,
they have not chosen to adopt them. This might
be because they do not view it as relevant or
useful to their specific situation. Consideration
does not start if the information seems irrelevant
or if sufficient knowledge is not obtained
(Rogers, 1983).

Implementation happens when a decision-
making unit starts using an innovation.
Confirmation is established when a decision-
making unit reinforces an innovation decision it
has already made. The decision can be reversed;
for example, through discontinuance - a decision
to reject it after having adopted it, due to
dissatisfaction or replacement with an improved
idea. Vice versa, innovations can be adopted after
a first rejection, through later adoption (Rogers,
1983).

As mentioned, Rogers’ theory is mainly focused
on end customers and it is of importance to
remember that the adoption of innovations in
organizations is very important as people want to
know more on new product this is the valueit
adds to the production process.

10. The General Systems Theory
The General Systems theory, also known as
“Cybernetics” was founded by a biologist
Ludwig Von Bertalanffy in (1928)as cited by
Ogbuoshi  (2020). Bertalanffy developed the
theory to show how the systems work in different
fields of knowledge, science, engineering,
economics, sociology, agriculture, psychology,
and technology. He sees the human social
systems as a system an automobile. Today, the
General Systems theory has gained popularity,

wide acceptance and application in different
works of life.

The General Systems theory posits that all
system have objects and attributes. Objects
constitute the components of a system. In other
words, a system is made up of interrelated parts,
which must work together for a proper
functioning of the whole. In an organisational
setting, for instance, organizations are made up
of other related parts which are interrelated for
the growth of the organisation they operate. For
example, Calabar garment factorywhich is the
focus of this study can be considered as a system
made up of different parts that need to function
together. For any system to work perfectly,
public relations strategies need to be encouraged.
These will help build a mutual relationship
between stakeholders for good transition of
innovation by helping stakeholders, the business
executive, employees and customers to
understand the new innovation.

To successfully implement the industry 4.0, the
Calabar Garment Factory must on regular basis
have an effective communication to keep the
system going on how the new technology must
be maintained, and training of staff members in
order to allow them adapt to the change.

11. Methodology

This study aim is to examine Industry 4.0 as
strategic public relations in the implementation
for a sustainable business performance at the
Calabar Garment Factory. This was achieved by
examining three research objectives through the
quantitative method.

The survey method was employed in this study.
Interviews and questionnaire were used as
instruments of data collection. The area of study
consisted of 3 operating departments by the
Cross River State Garment Factory to find out
about the implementation of industry 4.0 systems
in the factory. The Calabar Garment Factory is a
product of the Cross River State Governor
between 2015 and 2023, Prof. Benedict Ayade.
The factory was established in 2016 and became
fully functional in 2017.The Calabar Garment
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Factory is located at Good luck Jonathan bypass
on a 2000 square meters of land in the Cross
River State capital.it contains more than 2000
electric powered garment production machines.
The factory is a property of the Cross River State
Government, so it is not owned by any sole
individual, company or group of companies. The
factory is managed by a private organization
while the government continues ownership of the
company and directly involved in the marketing
and advertisement of the factory.

The garment factory is a very innovative
investment in Cross River State for it is the only
largest factory built to factory standard and it
demands lots of manpower and is expected to
create more than 3,000 jobs in shifts for Cross
Riverians, especially women, and reduce
importation of garments by promoting local
production. The factory is expected to also
promote economic development in Nigeria and
add to the growth of the Gross Domestic Product.

The factory produces quality finished goods
ranging from uniforms for customs and police, as
well as t-shirts for National Youth Service Corps
(NYSC) among others, the governor urged civil

servants as well as the public to patronize the
factory that he himself would not be wearing
clothes not made from the firm.

The population of this study comprised of staff
and top management staff of the factory. The
sample for the study was 200. This sample was
selected using the Census Technique since the
entire staff and management staff of the three
departments was involved. This sampling
technique was adopted because the population
size was small enough to be studied. The
responses from the survey were analyzed using
quantitative tools; while the responses from the
interview were analyzed using the explanation
building technique. Quantitative data analysis
involves the interpretation of the responses of the
respondents by the researcher, using the evidence
from the data collected. Data collected using the
questionnaire instruments were presented in
tables using the simple percentage method to
calculate the frequency of responses. The table
below (Table 1) shows the breakdown of the
number of the respondents.

1. Data Presentation and Analysis

Table 1: Number of Respondents from Three Departments

Number of
Departments respondents Total
Male Female
Mechanical 40 30 70
Designers 25 40 65
Manufacturers 40 25 65
Total 120 80 200

Source: Field Research, 2023

Table 1 revealed that a total of 200 staff both male and female are employed at the factory.
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Table 2: Respondents assessments on use of strategic public relations in the implementation for
sustainable business performance at the garment factory

S/N | Statement SA A D SD TOTAL

1 Public relations are a key 50 45 30 25 150
factor in Implementing the
Industry 4.0 in the Cross River
State Garment Factory.

(35.5) | (30.5) | (19.5) | (14.5) | (100)

Public relations strategy used 35 30 40 45 150
for implementation of 4.0
2 systems (17.5) | (20) (29.5) | (33) | (100)
The adoption of public relations | 50 45 35 20 150
3 :)sfszgctlve in implementation (355) | (30.5) | (18.5) | (15.5) | (100)

Source: Field Research, 2023

Table 2, revealed that majority of the respondents accepted the role of public relations in 4.0 systems is
below average. Adoption for effective implementation, which most of the respondents rated high.

Table 3: Does the effective implementation of industry 4.0 contribute to achieving sustainable business
performance at the Calabar Garment Factory?

Response Frequency Percentage
Yes 55 33.5%
No 95 66.5%
Total 150 100%

Source: Field Research, 2023

Table 3, majority of the respondents, 95(66.5%), expressed the opinion that there is no effective
implementation of Industry 4.0 in the Calabar Garment Factory; while 55(33.5) acknowledged the
awareness of the Industrial 4.0.
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Table 4: Respondents on the challenges of industry 4.0 implementation for sustainable business
performance at the garment factory

Response Frequency Percentage
Social impact | 25 15.5%
Strategy 30 18.5%
Workforce 40 25.5%
Technology | 55 40.5%
challenge

Total 150 100%

Source: Field Research, 2023

Data presented on table 4, shows that over 55 percent of the respondents affirms they do not know the

technology of industry 4.0 thereby, the challenges of it implementation in the factory.

12. Discussion of Findings
Research Question One: Does the Calabar
Garment Factory use strategic public relations in
the implementation for a sustainable business
performance of industry 4.0 at the Calabar
Garment Factory?

Data from table 2 show that 35.5% of the
respondents affirmed the role public relations has
played in the implementation of industry 4.0 in
organizations. Public relations are a relevant tool
for the implementation of 4.0 systems in Nigeria.

Similarly, in table 4 (40.5) respondents were
asked if public relations strategy has influenced
or impacted the way their organizations operates
and manage the new technology, how they have
communicated to external audiences and how
they have communicated to internal audiences. It
strongly agreed that public relations is a strategy
for the implementation of Fourth Industrial
Revolution system in Cross River garment
factory.

The sole aim and objectives of every firm and
commercial organization is to satisfy the
consumers or buyers and to make profit. Every
available effort must be made to see a conducive
environment, a good mutual relationship and
friendly ones, is firmly established in the
organization, and the general public.

Industry 4.0 alters conventional methods,
procedures, and strategic objectives so a whole
organizational culture shift is required. The
implementation of 4.0 necessitates detailed
knowledge, economic ability, skill upgrades, and
the creation of an interactive, flexible culture
inside the organization. Top management must
also be involved in appropriate planning,
collaboration with external stakeholders, data
processing, information protection, and a flexible
organizational structure for 4.0 adoption and
implementation.

However, the challenges of implementation can
be addressed with public relations strategies to
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promotes cooperate culture for the organization
to help staff and top management understand that
the Industry 4.0 is a decentralized and simpler
framework for business operations, focusing on
simple, easily interconnected components with
lower degrees of sophistication (Grunig, 20009.
Balmer & Greyse 2006) noted that, “IT
competencies of all industrial job descriptions
will increase, and in combination with an overall
process understanding are necessary factors of
success. Hence, public relations are a very
important tool the industry 4.0 need as an
implementing process in Calabar Garment
Factory. Flynn (2014, p.381) asserted that
“Public relations is the strategic management Of
relationships between an organization and its
diverse  publics, through the wuse of
communication, to achieve mutual
understanding, realize organizational goals and
serve the public interest”

As public relations has a significant role in the
production and service sectors, it has a direct
relationship with the implementation of industry
4.0 which is highly connected with internet
technologies as well as progressive algorithms.
Flynn (2014) asserted that Industry 4.0 is one of
the technical procedures of value addition and
effective knowledge management practices.
(Slusarczyk, 2018) stated that the objective of
Industry 4.0 is to attain an advanced level of
operational effectiveness and productivity, as
well as a higher level of automatization.

Research Question Two: How does the
effective implementation of industry 4.0
contribute to achieving sustainable business
performance at the Calabar Garment Factory?

Industry 4.0 has developed a profound impact on
society. In the era of industrial digitalization,
factories, household, public sector, economies,
etc are already preparing for and adopting
strategies regarding Industry 4.0. Yong et al.,
(2020) posited that the new technologies will
have a huge impact on working pattern to

increase investing in tools and solutions that
allow their processes, machines, employees, and
even the products itself to be integrated into a
single integrated network for data collection, data
analysis, the evaluation of company
development, and performance improvement
(Bai et al., 2020). There will be new types of
robots that can interact with humans. This
technology will complement human activity, in
particular cognition, combined with other
emerging technologies to give us completely new
computer models. Thus, new skills are needed to
bridge the gap between engineering and
computer science, automatic learning, and
artificial intelligence.

Industry 4.0 technologies are popular
organizational trends that are vital contribution in
increasing sustainable in business performance
(Bai et al., 2020, Reza et al., 2020). Industry 4.0
technologies include substantial contributions to
organizational and social sustainable
development (Stock and Seliger, 2016). From the
Economic aspects it enhances organizational
profit (Bai et al., 2020; Frank et al., 2019; Yong
et al, 2020). From the environmental
perspective, these technologies help to minimize
energy consumption, minimize waste, increase
energy savings (Yadav et al., 2020), and
encourage re-use and recycling (Kumar et al.,
2020). From a social sustainability perspective,
digital and smart technologies protect the health
and safety of workers by minimizing boredom
and repetitive tasks, which motivates employees
and increases their job satisfaction (Muller et al.,
2018; Yong et al., 2020).

Yadav et al., (2020), explains that, in the dawn of
covid-19 we saw machines and robots used to
administer drugs and attend to infected persons at
the hospitals in some countries. There is no sector
in any industry that has been left untouched by
digitization. Logistics is no exception, and the
fourth industrial revolution has brought a
tremendous increase in efficiency in this area, as
well. What investors need to understand is that
they need equipment, software, and specific
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platform, which provides the development,
function verification, and compatibility of new
solutions in semi-industrial conditions and within
actual technologies. The Industry 4.0 is not to
under use employees, the importance of industry
4.0 is to enhance production and make the
workforce easier for both the investors and
employee. Management will become more
important but not necessarily more direct.

The correct implementation of a 4.0 system
within a company depends on its ability to
respond to change and innovation management.
Which includes:

i.  Create an awareness of the importance of
the innovation.
ii.  Educate the innovation management.
iii. Identify potential improvements.

Industry 4.0 offers opportunities of the circular
economy and more sustainable patterns of
production and consumption. Therefore, the
adoption of public relations strategies in the
implementation of Industry 4.0 for a sustainable
business performance will help the Calabar
Garment Factory to be competitive and
contribute to development goals for the state.

Research Question Three: What are the
challenges the Calabar Garment Factory faces
with regard to the implementation of Industry
4.0?

Table 4 shows indifference of the people. While
executives see a more stable future with less
inequality, they are less confident about the roles
they or their organizations can play in
influencing society in an Industry 4.0 era. Just 14
percent are highly confident that their
organizations are ready to fully harness the
changes associated with Industry 4.0.

The garment factory executives are sticking with
a focus on traditional domains (i.e., developing
products and increasing productivity) instead of
shifting their focus toward developing talent and
driving competitive disruption that could spur
innovation and create value.

More so, 20% of the respondents acknowledge
that their current investments in technology is
strongly influenced by the desire to create new
business models which they believe will have
one of the biggest impacts on the factory.

12.1 Focus Group Discussion Analysis

The Discussants

Through the focus groups discussion, the top
managers highlighted the role industry 4.0 will
play in the Garment Factory if implemented.
During the course of discussion, there was a
fairly good understanding of the challenges for
Industry 4.0 implementation in the factory. All
the challenges the discussants highlighted were
grouped into themes which included: the
implementation process, Industry 4.0 and the
Garment factory and the role of public relations
strategies in the implementation.

12.1.1 Implementation process

Most of the participants believe the 4.0 system
can influence key factors in their organisations in
so many ways for sustainability and social
mobility. Executives acknowledge they may not
be ready to harness the changes associated with
Industry 4.0, but these reservations have not
compelled them to alter their strategies. The
discussion shows that executives are willing for
a change for the 4.0 system but they are reluctant
to move from their one patter to adopt a new
reality. This is where the role of public relations
plays an effective role to educate the executives
of the importance and effectiveness of the
industry 4.0 system to their organization.

12.2Industry 4.0 and the Garment factory

According to some participants during the
discussions, executives are not confident they
have the right talent to be successful in Industry
4.0. However, 17.5% say they are doing
everything they can to create a workforce for
Industry 4.0. Only few were highly confident
they have the right workforce composition and
the skill sets needed for the future. Executives
understand they need to invest in technology to
drive new business models. However, they have
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a hard time making the business case to fully
address Industry 4.0 opportunities because of a
lack of internal strategic alignment and short-
term focus.

12.3 The role of public relations

Twenty five percent (25%) of the overall
responses of the discussants during the
discussion regarding the role of public relations
strategies used believed that implementation can
be addressed with public relations strategies to
promotes cooperate culture for the organization
to help staff and top management understand that
the Industry 4.0 is a decentralized and simpler
framework for business operations, focusing on
simple, easily interconnected components with
lower degrees of sophistication.

12.4 Implications of the findings

Based on the objectives of this research outlined
earlier, the researcher drew allusion to the
following implications:

1. Public relations and effective
communication in the implementation of
the Industry 4.0 in organisations in
Nigeria, deserves a place in priority
coverage list  because  effective
communication is central to the nature of
society, to its development and to the
functioning of economic and social
institutions.

2. Thus, the need to emphasize the
implementation of strategic public
relations in the Industry 4.0 will go a long
way to boost economic.

3. To improve the economic benefits of the
people regarding the Industry 4.0 in
Nigeria.

4. National Institute of Information
Technology (NIHT) Information and
communication (ICT) scholarship in
Digital revolution should be introduced
that will help train people and also create
many new jobs in Nigeria.

13. Conclusion
The new industrial revolution called Industry 4.0
imposes new challenges to the research
community. One of the main challenges in
Industry 4.0 is the management of the huge
amount of information exchanged among its
different integrated systems.

The survey results indicate that while executives
in Calabar Garment Factory conceptually
understand the changes Industry 4.0 will bring,
they are less certain how they should act to
benefit from those changes. An overwhelming
majority of the respondents, (85) percent believe
the Fourth Industrial Revolution will lead to
more social and economic equality and stability,
and two out of three say business will have much
more influence than governments and other
entities in shaping this future. While executives
see a more stable future with less inequality, they
are less confident about the roles they or their
organisations can play in influencing society in
an Industry 4.0 era.

Several advanced economies are implementing
the concept of Industry 4.0, marking the fourth
industrial revolution. Increasely, companies are
applying innovative solution, including the
“Internet of Things” (IoT), cloud computing, 3D
printing and 5D technologies which are playing a
huge part in the enhancement of the production
of goods and services. Covid-19 for instance, has
already highlighted the possible uses and benefits
of virtual reality. The pandemic also raise the
debate as to the growing need for 5G as a key
enabler in helping to avoid delays in
communication and to help minimize bandwidth
issues.

According to (Bai et al., 2020), going forward,
some of the manual tasks, which are time
consuming, might be eliminated and Industry 4.0
solutions put in place instead. He believes that we
will see these challenging times result in
organizations growing in confidence when it
comes to adapting to digital solutions and
hopefully help them realize that the associated
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risk can be managed. It is now a call up for
business executives in Calabar Garment Factory
to use public relations strategy to push the
acceleration of the implementation of the
Industry 4.0 in Nigeria.

14. Recommendations
The following recommendations have been
drawn from the findings made earlier in this

paper.

1. It is recommended that the Cross River
Garment Factory should implement the
big data technology, loT and smart
factory to manage issues. Better
implementation of these elements has the
ability to manage various challenges.
Before  implementation  of  these
technologies, the factory must develop a
supportive culture and infrastructure to
support new technology.

2. Strategies Public relations activities
should be applied for the implementation
of Industry 4.0 at the Calabar Garment
factory for a sustainable business
performance.

3. The Cross River State government
should make it state related to
the National Institute of Information
Technology (NIIT) and the Information
and communication technology (ICT)
scholarship in Digital revolution should
be introduced that will help train people
and also create many new jobs in Nigeria.

References

Asemah, E. S (2011). Public relations strategies
and the implementation of the millennium
Development Goals in Nigeria. Journal of
International Development,2(3): 3445.

Bagheri, B., Yang, S., Kao, H.A. &Lee, J. (2015).
Cyber-physical systems architecture for
self-aware machines in Industry 4.0
environment. Online 48 (2015)1622—
1627.

Bag, S., Gupta,& S., Luo, Z., (2020). Examining
the role of logistics 4.0 enabled
dynamic capabilities on firm
performance. Int. J. Logist.

Balmer, J. M.,& Greyser, S. A., (2006) corporate
marketing: Integrating corporate identity,
corporate branding, corporate
communications, corporate image and
corporate reputation. European Journal
of Marketing, Vol. 40, pp. 730-741,

Bauer, W.; Schlund, S.; Marrenbach, &D.;
Ganschar, O. (2014). Industry 4.0 —
Volkswirtschaftliches Potenzial fur
Deutschland, BITKOM, Berlin, 46p.

Bai C, Dallasega P, Orzes G, &Sarkis J.(2020)
Industry 4.0 technologies assessment: A
sustainability perspective. International
Journal of Production Economics.
2020;229. DOI:
10.1016/j.ijpe.2020.107776

Broom, G. M., & Dozier, D. M. (1986),
Advancement for public relations role
Models. Public Relations Review.

Casadesus-Masanell, R. &Zhu, F. (2013).
Business model  innovation  and
competitive imitation. Strategic
Management Journal, 34(4), 464-482.

Cameron, G., Wilcox, D., Reber, B., & Shin, J.
(2012). Public relations today: Managing
competition and conflict. Boston: Pearson
Higher Ed.

Castelo-Branco, I., Cruz-Jesus, F., &Oliveira, T.,
(2019). Assessing industry 4.0 readiness
in manufacturing: evidence for the
European union. Comput. Ind. 107, 22—
32.



RETROSPECTION ON THE KEY CONCEPTS AND SHORTCOMINGS OF VIRTUAL PRIVATE NETWORKS Fidelis I. Onah

Chen M.(2013).Towards smart city: M2M
communications with software agent
intelligence. Multimedia Tools and
Applications.; 67(2). DOI:
10.1007/s11042-012-10134

Columbus, L. (2018). Roundup of Machine Lear
ning Forecasts And Market Estimates,
Forbes. Retrieved from https://www.forb
es.com/sites/louiscolumbus/2018/02/18/r
oundup-of-machine-learning-forecasts-
and-market-estimates-
2018/#3b0f9d84225

Diaz-Chao, A., Ficapal-Cusi, P., &Torrent-
Sellens, J., (2020). Environmental assets,
industry 4.0 technologies and firm
performance in Spain: a dynamic
capabilities path to reward sustainability.
J. Clean. Prod. 281 (xxxx), 125264,
125264.

European Commission. (2018). “EU Member
States Sign up to Cooperate on Atrtificial
Intelligence”. Retrieved from:
https://ec.europa.eu/digital-single-
market/en/news/eu-member-states-sign-
cooperate

Engineering and Physical Sciences Research
Council. (2020)“Principles of Robotics”
Retrievedfrom:https://epsrc.ukri.org/rese
arch/ourportfolio/themes/engineering/act
ivities/principlesof robotics

Frank, A.G.; Dalenogare, L.S.; Ayala, &N.F.
(2019).  Industry 4.0 Technologies:
Implementation Patterns in
Manufacturing Companies. Int. J. Prod.
Econ., 210, 15-26. [CrossRef]

Fitch, K., & L’Etang, J. (2017). Other voices?
The state of public relations history and
historiography: Questions, challenges
and limitations of ‘national’ histories and
historiographies. ~ Public ~ Relations
Inquiry, 6(1), 115-136.
doi:10.1177/2046147X16687796

Flynn, T. T. (2014). Do they have what it takes:
a review of the literature on knowledge,
competencies and skills necessary for
21st century public relations practitioners
in Canada? Canadian Journal of
Communication, 39(3): 23-35.

Furstenau, L.B.; Sott, M.K.; Kipper, L.M.;
Machado, E.L.; Lopez-Robles, J.R;
Dohan, M.S.; Cobo, M.J.; Zahid, A.;
Abbasi, Q.H.;& Imran, M.A. (2020)
Link between sustainability and industry
4.0: Trends, challenges and new
perspectives. IEEE Access, 8, 140079—
140096. [Google Scholar] [CrossRef]

Foidl, H., &Felderer, M., (2015). Research
challenges of industry 4.0 for quality
management. In: Paper Presented at the
International Conference on enterprise
Resource Planning Systems.

Geildler, A., (2019) .Structuring the anticipated
benefits revolution. In: Twenty-Fifth
Americas Conference on Information
Systems, Cancun Google of the fourth
industrial Scholar

Gilchrist, A., (2016). Industry 4.0: the Industrial
Internet of Things. Springer.

Gupta, S., Modgil, S., Gunasekaran, A., &Bag,
S., (2020). Dynamic capabilities and
institutional theories for Industry 4.0 and
digital supply chain. Supply Chain Forum
21 (3), 139-157.

Ghobakhloo, M. & Fathi, M., (2019). Corporate
survival in Industry 4.0 era: the enabling
role of lean-digitized manufacturing.
Journal of Manufacturing Technology
Management. Crossref


https://ec.europa.eu/digital-single-market/en/news/eu-member-states-sign-cooperate
https://ec.europa.eu/digital-single-market/en/news/eu-member-states-sign-cooperate
https://ec.europa.eu/digital-single-market/en/news/eu-member-states-sign-cooperate
https://epsrc.ukri.org/research/ourportfolio/themes/engineering/activities/principlesof
https://epsrc.ukri.org/research/ourportfolio/themes/engineering/activities/principlesof
https://epsrc.ukri.org/research/ourportfolio/themes/engineering/activities/principlesof
about:blank
about:blank
about:blank

JOURNAL OF CONTEMPORARY RESEARCH (JOCRES) VOL..2 (1)

Gregory, A. (2016). Forward. In Parsons, P
(Editor) Ethics in public relations: A guide
to bestpractice. Kogan Page Publishers.

Grunig, J. E. (Ed.). (2013). Furnishing the
edifice. Excellence in public relations and
communication management. Routledge.

Kamble, Sachin, Angappa G., &Neelkanth, C. D.
(2019). “Industry 4.0 and Lean
Manufacturing Practices for Sustainable
Organisational Performance in Indian

Manufacturing Companies.”
International Journal of Production
Research: 1-19.

doi:10.1080/00207543.2019.1630772.

Jayashree, S., Reza, M.N.H., &Mohiuddin, M.,
(202)1. Impact of cleaner production and
environmental management systems on
sustainability: the moderating role of
industry 4.0. IOP Conf. Ser. Earth
Environ. Sci. 795 (1), 012013.

Kumar, A., R. Shankar, & L. S. Thakur. (2017).
“A  Big Data Driven Sustainable
Manufacturing Framework for
Condition-based Maintenance
Prediction.” Journal of Computational
Science. doi:10.1016/j.jocs.2017.06.006.

Kotler, P., & Andreasen, A. R. (2006). Strategic
marketing for non-profit organizations
(5th Ed.). New Jersey: Pearson
Education/Prentice-Hall.

Kipper, L.M.; lepsen, S.; Dal Forno, A.J.;
Frozza, R.; Furstenau, L.; Agnes, J.;&
Cossul, D. (2021), Scientific mapping to
identify competencies required by
industry 4.0. Technol. Soc. 64, 101454.
[Google Scholar] [CrossRef]

Kiel, D.; Miiller, J.M.; Arnold, C.;& Voigt, K.-I.
(2017), Sustainable industrial value
creation: Benefits and challenges of

industry 4.0. Int. J. Innov. Mgt. 21,
1740015. [CrossRef]

Nagy J, Olah J, Erdei E, Maté D,& Popp J.
(2018). The role and impact of industry
4.0 and the internet of things on the
business strategy of the value chain-the

case of Hungary. Sustainability
(Switzerland).10(10). DOl:
10.3390/5u10103491

Mdiller, J. M., D. Kiel, &Kai-Ingo Voigt. (2018).
“What Drives the Implementation of
Industry 4.0? The Role of Opportunities
and Challenges in the Context of
Sustainability.” Sustainability 10 (1):
247. doi:10.3390/s5u10010247.

Morrar, R., & H. Arman. (2017). “The Fourth
Industrial Revolution (Industry 4.0): A

Social Innovation Perspective.”
Technology Innovation Management
Review 7 (12): 12-20.

doi:10.22215/timreview/1117.

Makris, D., Hansen, Z.N.L.,& Khan, O., (2019).
Adapting to supply chain 4.0: an
explorative study of multinational
companies. Supply Chain Forum 20 (2),
116-131.

Laskin, A. V. (2010) Managing investor
relations: Strategies for effective Internal
communication as power management in
change process: Study on the possibilities
and the reality of change
communications,  Public  Relations
Review, Vol 38, pp. 255-261, 2012. New
York: Business Expert Press.

Longo, F., Nicoletti, L.,& Padovano, A., (2017).
Smart operators in industry 4.0: a human
centered approach to enhance operators’
capabilities and competencies within the
new smart factory context. Comput. Ind.
Eng. 113, 144-159.


about:blank
about:blank

RETROSPECTION ON THE KEY CONCEPTS AND SHORTCOMINGS OF VIRTUAL PRIVATE NETWORKS Fidelis I. Onah

Liao, Y., F. Deschamps, E. F. R. Loures, &L. F.
P. Ramos. (2017). “Past, Present and
Future of Industry 4.0 — a Systematic
Literature Review and Research Agenda
Proposal.” International Journal of
Production Research 55 (12): 3609-
3629.

d0i:10.1080/00207543.2017.1308576.

Lu, K., Zhu, J., & Bao, H. (2015). High-
Performance  human resource
management and firm performance.
Industrial Management & Data Systems,
115(2), 353-382

Lin, T.C., Sheng, M.L., &Jeng Wang, K., (2020).
Dynamic  capabilities  for  smart
manufacturing transformation by
manufacturing enterprises. Asian J.
Technol 28 (3), 403—426.

Ogbuoshi, C. L. (2020), Understanding the
Dynamics of Communication Theories
and Models. Linco enterprises, Enugu.

Opeyemi, K., (2019). How Nigeria can benefit
from Industry 4.0, Lagos | Published Date
Jul 12, 20:48 PM Retrieved
fromhttps://www.dailytrust.com.ng/tech
nology-how-nigeria-can-benefit-from-
industry-4-0.html.

Oughton, E.J., Frias, Z., van der Gaast, S., & Van
der Berg, R., (2019). Assessing the
capacity, coverage and cost of 5G
infrastructure strategies: analysis of The
Netherlands. Telematics Inf. 37, 50-69.

Petrovici, A. (2011). Introducere in relatiile

publice. Bacau: Editura Alma Mater.

Perez-Lara, M., Saucedo-Martinez, J.A.,
Marmolejo-Saucedo, J.A., Salais-Fierro,
T.E., Vasant, P., (2020). Vertical and
horizontal integration systems in Industry
4.0. Wireless Network 26 (7), 4767-4775.

Reza, M.N.H., Jayashree, S., &Malarvizhi, C.A.,
(2020). Industry 4.0 and sustainability-A
study on Malaysian MSC status
companies. In: Exploring Information
System  Research  Boundaries, 3.
Association for Information Systems
(Malaysia Chapter), Malaysia, pp. 91—
104.
https://www.researchgate.net/publication
/348704345 Industry 40 _and_Sustainab
ility_

A _study on_Malaysian_ MSC_Status_C
ompanies.

Reiner, A. (2014). Industrie 4.0: advanced
engineering of smart products and smart
production: 19th International Seminar
on High Technology, Technological
Innovations in the Product Development,
Piracicaba, Brazil.

Rickey, D. (2012) Embracing change: Reactions
to the new definition of public relations.
PRSA. Retrieved, January 18, 2015.

Rogers, E. M (1995). Diffusion of innovations
(4" ed). New York: Free Press.

Russell, K. M., & Lamme, M. O. (2016). Theorizing

Patricia, O., Obukoadata, P., & Itang, E.,
(2021).Factoring  Strategic  Public
Relations Processes in Boosting the
Tourism Potentials of Cross Rivers State.
Journal of media, communication and
languages (jmc&l) vol.8

public relations history: The roles of
strategic intent and human agency. Public
Relations Review, 42(5), 741-
747.doi:10.1016.2016.04.002

Sarvari, P.A., Ustundag, A., Cevikcan, E., Kaya,

I, &Cebi, S., (2018). Technology
roadmap for Industry 4.0. Industry 4.0:


https://www.dailytrust.com.ng/technology-how-nigeria-can-benefit-from-industry-4-0.html
https://www.dailytrust.com.ng/technology-how-nigeria-can-benefit-from-industry-4-0.html
https://www.dailytrust.com.ng/technology-how-nigeria-can-benefit-from-industry-4-0.html
https://www.researchgate.net/publication/34870
https://www.researchgate.net/publication/34870

JOURNAL OF CONTEMPORARY RESEARCH (JOCRES) VOL..2 (1)

Managing the Digital Transformation.
Springer, pp. 95-103. S.

Scott, M. Cutlip, Allen H. Center,&Glen M. B.
(2022) Effective Public. Relations 11"
edition Prentice-Hall, (Englewood Cliffs,
NJ: Prentice Hall, , ISBN 0130082007).

Schwab K. (2016) The Fourth Industrial
Revolution: what it means and how to
respond| World Economic Forum. World
Economic Forum. Vol. 21. 2016.
Retrieved
from: https://www.weforum.org/agenda/
2016/01/thefourth-industrial-revolution-
what-it-meansand-how-to-
respond [Accessed

Sévigny, A. & Flynn, T. (2011). The evolution of
the field of professional communication.
Journal of Professional Communication,
1(2), 3-14.

Sony, M., &Naik, S., (2019a). Key ingredients
for evaluating Industry 4.0 readiness for
organizations: a literature review.
Benchmark 27 (7), 2213-2232.

Sony, M., &Naik, S.S., (2019b). Ten lessons for
managers while implementing industry
4.0. IEEEEng. Manag. Rev. 47 (2), 45—
51. Sony, M., Naik, S., 2020. Critical
factors for the successful implementation
of Industry 4.0: a review and future
research direction. Prod. Plann. Contr. 31
(10), 799-815.

Sreenivasan, J., Malarvizhi, C.A., &Reza,
M.N.H., (2019). The challenges and
opportunities of industry 4.0 — a review.
Asia Proceedings of Social Sciences 5

).

Slusarczyk, B., (2018). Industry 4.0: Are we
ready? Polish Journal of Management
Studies 17: 232-48. Tang, Chia-Pei,

Tony Cheng-Kui Huang, and Szu-Ting

Stock, T.; &Seliger, G. (2016) Opportunities of
Sustainable Manufacturing in Industry
4.0. Procedia CIRP (2016), 40, 536-541.
[CrossRef].

Schroder, C.(2017). The Challenges of
INDUSTRY 4.0 for Small and Medium-
sized  Enterprises;  Friedrich-Ebert-
Stiftung: Bonn, Germany.

Song J, Price DJ, Guvenen F, Bloom N & Von
Wachter T (2019). Firming up inequality.
The Quarterly Journal of Economics.
134(1):1-50

Thames, L., & Dirk S., (2016) Software-Defined
Cloud Manufacturing for Industry 4.0.
Procedia CIRP 52:12-17.

Vaidya, S., Ambad, P., &Bhosle, S., (2018).
Industry 4.0 — a glimpse. Procedia
Manufacturing 20, 233-238.

Varela, L., Aradjo, A., Avila, P., Castro, H., &
Putnik, G., (2019). Evaluation of the
relation between lean manufacturing,
industry 4.0, and sustainability. 11 (5).

Wang L, Liu S, Cooper C, Wang XV,& Gao RX.
(2021) Function block-based human-
robot collaborative assembly driven by
brainwaves. CIRP Annals. 2021;70(1).
DOI: 10.1016/j.cirp..04.091

Xu T (2020). Dynamic identification of the
KUKA LBR iiwa robot with retrieval of
physical parameters using global
optimization. IEEE Access. 8. DOI:
10.1109/ACCESS.2020.3000997

Yang, M., Silva, E.A., &Barlow, C.Y., (2017).
Business  model  innovation  for
sustainability:  towards a unified
perspective for creation of sustainable
business models. BSE 26 (5), 597-608.


https://www.weforum.org/agenda/
https://www.weforum.org/agenda/

RETROSPECTION ON THE KEY CONCEPTS AND SHORTCOMINGS OF VIRTUAL PRIVATE NETWORKS Fidelis I. Onah

Yadav, G., Kumar, A., Luthra, S., Garza-Reyes,

Yong,

J.A., Kumar, V., &Batista, L., (2020). A
Framework to achieve sustainability in
manufacturing organisations of
developing economies using industry 4.0

technologies’ enablers. Comput. Ind.
122, 103280.

J.Y., Yusliza, M.Y., Ramayah, T.,
Chiappetta J. C.J., Sehnem, S., &Mani,
V., (2020). Pathways  towards
sustainability in manufacturing
organizations: empirical evidence on the

role of green human resource
management. Bus. Strat. Environ.
29 (1), 212-228.

Zawadzki, P., & Krzyszt Z" Y., (2016). Smart

Product Design and Production Control
for Effective Mass Customization in the
Industry 4.0 Concept. Management and
Production Engineering Review 7: 105—
12.]



