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Abstract: Manufacturing firms are currently during the Fourth Industrial Revolution, which is in the process of progressing, and as a result,
they are facing new issues related to technology, organizational structure, and management. It is anticipated that considerable shifts in the
workplace will take place as a direct result of the reengineering of the currently utilized processes and the implementation of the latest
technological developments. As a direct result of this, workers will have to update their skill sets to be suitable for the production methods
that will be utilized in the future. It is anticipated that workflows will become more open, decentralized, and less hierarchical soon. This
will make it possible for employees to have more freedom regarding their timing and location in the office. This is what should be expected.
Even if it is difficult to correctly foresee the effects of the digital disruption, it is becoming increasingly clear that workers in some nations
are less prepared than those in other nations. In this paper, we develop a nature-inspired optimisation-based regression to study the scope

of professional growth in small and medium enterprises.

Keywords: Manufacturing firms, Industrial Revolution, organizational structure, and management.

1. Introduction

The linear model of economic thought that is prevalent at
the present time is founded on the ineffectual repurposing
of natural capital. This change must take place, but it is
extremely inefficient. The traditional approach, in which
products are manufactured exclusively for the purpose of
hurling them away as waste, is detrimental to the health of
the ecosystem. Even though recycling is widely practiced
in modern culture and efforts to increase resource
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efficiency are encouraged, efforts to do so often ignore the
limited supply of available materials [1].

This is even though recycling is widely practiced in
modern culture and efforts to increase resource efficiency
are encouraged. Even though there is widespread adoption
of recycling in today culture and there is widespread
encouragement of attempts to promote resource efficiency
[2] as in Figure 1.
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Fig. 1: Key Drivers

In contrast, what is known as a circular economy (CE)
tries to repair any damage caused by the acquisition of
resources and reduce the amount of trash produced over
the course of a product useful life by recycling as much of
it as possible in order to cut down on the quantity of waste
produced. Other researchers have found that this may not
be the case at all [2, 3], despite the fact that some
researchers have revealed that CE can be beneficial to the
environment by reducing garbage as well as societal and
economic damage.

The CE is making tremendous ground in the academic
community at an alarmingly high rate as a direct result of
this issue. The European Commission (EC) has sent out a
reminder to both organizations and society that they each
have an important part to play in setting the foundation for
a new economic paradigm [4]. The EC believes that both
organizations and society have an important role to play
in this transition. This definition was designed with the
intention of reducing waste wherever possible and
maximizing the effectiveness with which available
resources are put to use.

Since 2007, there has been a discernible rise in the
quantity of scholarly publications relating to CE that have
been produced and published in respected journals; the
vast majority of these articles appeared between the years

2014 and 2016 [5]. There is an increasing demand in the
academic literature [6 - 10] for a definition of the
continuous evolution, which is because CE is still
considered to be a relatively innovative topic. This is
performed by transforming materials and objects that have
outlived their useful lives into new resources through the
process of repurposing.

Businesses frequently adopt CE techniques in an effort to
cut down on the quantity of trash they produce as well as
the number of raw resources they go through [11, 12]. In
the sake of preventing more pollution and safeguarding
the natural world, this activity is being carried out. To put
it another way, the purpose of adopting a CE plan is to
maximize resource efficiency with the eventual goal of
creating sustainable development. This may also be stated
as the reason for doing so.

The concept of sustainable development [13] incorporates
the prevention of pollution and the preservation of the
natural environment as two of its most essential
underpinnings. This model provides an explanation not
only for the growth of the economy but also for the
concept of social justice.

On the other hand, according to the definition of
sustainable development [14] provided by the United
Nations, this kind of development satisfies the demands of
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the present without jeopardizing the ability of future
generations to satisfy their own requirements. This idea is
predicated on the theory that there is a limited supply of a
certain resource, which in turn necessitates its prudent
management in order to guarantee that future generations
will have the opportunity to have fulfilling lives of high
quality [15].

The circular economy is built on three fundamental
principles, which are as follows: (1) maximizing resource
yields through the reuse of products, components, and
materials; (2) protecting; and (3) promoting system
effectiveness through the disclosure and elimination of
negative externalities. The conservation of natural capital
and the optimization of the flow of renewable resources
make up the first pillar of the CE.

These ideas provide the basis for what are collectively
referred to as the 4 Rs of the CE, which are abbreviated as
reduction, reuse, recycling, and recovery. On this
particular list, recycling comes in at position number
three. This method has been included into the time-
honored paradigm of the economy known as the extract-
produce-use-dump [16].

It is feasible to decrease the number of resources that are
used by improving the longevity of products through
enhanced production and maintenance. This will allow for
a reduction in the quantity of resources that are utilized.
Even though recycling has attained its full potential, this
achievement is simply the tip of the iceberg in terms of the
industry whole potential [17]. The CE suggests that to
address societal and environmental issues, new laws
should be enacted, adjustments should be made to the way
society generates and consumes innovations, and humans
should take their cues from the natural world.

When it comes to the planning of activities connected to
CE, it is necessary to take into consideration the
availability of the resources that will be required. Most
people are under the impression that cutting-edge
production methods can only be financially supported by
very large corporations. These businesses are great
examples for assessing how CE strategies are
implemented in real-world settings.

2. Related works

The great majority of research that follow this method are
review-based and combine CE literature with ideas
relevant to eco-innovation and sustainable development.
This technique has been taken in many investigations.
Several research have conclude that practitioners,
members of the corporate sector, and policymakers have
been the most influential advocates for the CE.

There has been a rise in the academic community interest
in the topic [18]. This is most likely the reason why there

is not yet a comprehensive and systematic analysis that
can be utilized to explain the CE now. By doing a
comprehensive analysis of the prior studies that have been
carried out on the topic, these studies have tried to
standardize the nomenclature that is utilized when
describing the CE.

There is yet another body of research that has focused on
the process of developing a theoretical basis from the
standpoint of industrial ecology [19]. This research has
resulted in a number of important findings.

The key objectives of research on the CE [20] have been
the production of waste, the use of resources, and the
impact on the environment; however, the business and
economic aspects have been disregarded. As a direct result
of this, the development of a theoretical framework that is
based on the management of enterprises is required. The
ultimate goal of the CE implementation plan is to create a
natural environment and economy that are both
completely capable of sustaining themselves without any
outside intervention.

There hasn't been a lot of empirical research carried out
on CE methods, thus we don't know much about them. A
linear, downstream circular, upstream circular, and
complete circular modes of applying CE principles in
enterprises. These modes take into consideration the value
network as well as the customer value proposition and
interface [21].

The level of circularity that was found in the system
served as the basis for the determination of these modes.
After looking into twenty-four different companies, the
researchers came to the conclusion that fully circular
businesses could either be well-established corporations
with many years of experience in the industry, or they
could be brand-new businesses that were recently
established in order to take advantage of the opportunities
presented by circular business models. This was the
conclusion reached after the researchers looked into each
of the companies individually [22].

By consulting academic and so-called grey literature [22]
researched the elements that influence the adoption of CE
acts or policies. Their findings were presented in the form
of a table. The authors utilized a corpus of forty
publications that were published between the years of
2006 and 2015 in order to classify CE drivers and
obstacles on a scale that ranged from challenging to
straightforward. Both soft drivers and obstacles were
broken down into their respective categories according to
the kind of variable they were.

Their findings highlight the need for environmental
innovation as a means of overcoming CE hurdles
economic and market limits. This is because their findings
highlight the need for environmental innovation as a
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means of overcoming CE hurdles. This is due to the fact
that their findings shed light on the importance of
environmentally conscious innovation as a means of
surmounting obstacles associated with CE.

3. Proposed Method

We used an exploratory approach by reading a significant
amount of all of the relevant literature, which includes
policy documents, research papers, and reports, among
other types of writing.

In addition, as a source of empirical evidence, we gathered
data from micro, small, and medium-sized enterprises as
well as high-tech small and medium enterprises
(MSMEs). Because of the COVID-19 pandemic and
lockdowns, it was necessary to collect data by means of
an online questionnaire.

This was necessary not just because of time and budget
constraints, but also, and most crucially, because of the
epidemic. It was determined to make use of both the
personal and professional networks that the researchers
had in order to enhance the number of persons who took
part in the study.

We encouraged prospective businesses to take part in the
online poll that we had developed by communicating with
them via e-mail and a variety of other social media
channels, such as Facebook, LinkedIn, and WhatsApp,
amongst others. We assured them that their answers would
remain private to increase the number of responses we
received from businesses of varying sizes. In its whole,
the questionnaire featured a total of seventeen questions
for respondents to answer.

The survey inquired about many different aspects of
businesses, including their characteristics (such as size
and industry), the effects that the COVID-19 outbreak had
on those businesses, the decline in sales and profits, the
amount of time it took for those businesses to return to
normal, and a request for assistance from the government,
among other things. In addition, there was no opportunity
to get paid in exchange for taking part in the survey at any
point during the process.

Before the results of the survey were made publically
available, each component of the questionnaire was
administered to a hand-picked sample of business owners
in order to gauge how easily it could be understood and
how well it could be put into practice. This presented the
opportunity to identify and resolve any problems that may
have come up as a result of the situation.

In order to compile these statistics, snowball sampling was
utilized because of its extensive use and popularity due to
its effectiveness and low overhead costs. Using a snowball
sample strategy, we gathered information beginning on
April 2022 and continuing all the way through December

2022. There was a total of 90 owners of MSME
enterprises who took part in the survey and submitted their
opinion. These owners were in 10 different cities and the
information that had been acquired, a descriptive analysis
was carried out.

Buffalo Swarm Optimization

The buffaloes at position 1 and 2 is denoted as SP; and
SP,. The parameter s is used to compute its position as:
MS1(Ceil(MS x s)) and MSz(MS — MS;).

The migration parameter at SP; is defined as:
Zt+1(k’ I) =1 (rl’ I)

where

Z,,1 (k,1) - element | present in zr.

SP; selects the random position say (r1). When s > r, the
above expression forms z,., (k, ) and on the other

hand, if r>s, z,,, (k,I) is expressed as below:

2., (k1) =7,(r,,1)

where Z,(,,1) - element (I) present in zr.

SP; selects the random position say (rz). The following
expression shows the presence of the overall component
available in a Buffalo m when the value of s is greater than
rand and it is expressed below:

Z,,,(m,1) =z, (best,I)
where

Z,,, (m, 1) - 1" element present in zy,

z, (best, 1) - element (1) from the best Buffalo.

If the value of the rand is lesser than the value of s, the
expression can be stated as below:

z,(m)=z(r,I)

where Z, (r;,1) - 1™ element present in rs when the value

of rand is greater than ARB; as expressed below:
., (m1)=2z(m,I)+5(z,a—0.5)

where
ARB - rate of adjustment of a Buffalo and
Zma - Buffalo walking stage and

0 - weighting factor.
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The process of optimization falls into local optimal and
poorly gets trapped with slower convergence rate. To
improve the accuracy, the research uses a crossover
operator that increases the accuracy and reduces the
possible error. Depending on the crossover operator, a
new individual z+1(v) is expressed as below:

Z,,(v)=(1-C,)z,(v,)+7C,
where

y - reflection coefficient and

C, - crossover mutation.

The protection of workers is of the utmost significance
because the disease is highly contagious and can quickly
lead to death. In addition, the veracity of the information
is an extremely important factor in the process of keeping
the stakeholders up to speed on the current status of the
business and the operation of the organization,
particularly during times of heightened worry. The
outbreak has caused a decline in economic activity on a
magnitude that has never been seen, maintaining free trade
is important to the continued existence of small businesses
throughout the crisis.

The majority of MSMEs, according to the findings of our
research, have experienced significant declines in both
income and employment. These organizations should
make it a top priority to revise their business strategies to
lessen the strain that the economy places on them. In
addition, for many enterprises to be able to make it
through the current state of the economy, they will require
aid from the government.

As a result, it is essential for the government to enact
measures that would improve the financial standing of
MSMEs and lead to the creation of new job opportunities.
In addition, itis commonly believed that organizations can
profit during times of crisis by increasing their capabilities
of resiliency and maintaining strong social interactions
with people.

4. Results and Discussions

When the participating businesses were questioned in
greater detail about their projections for revenue declines

in 2022, three quarters of them anticipated a decrease in
revenue of sixty percent or more in the coming year.

The challenges that are faced by small businesses situated
in the United States are also faced by their counterparts
based in other countries. Nearly half of the companies
polled (49%) are facing a decline in client demand, 33%
are having interruptions in their supply chain, and 20% are
suffering employee absenteeism, according to the findings
of a survey that was done by the National Small Business
Association. These numbers should not come as a surprise
given that the current situation is substantially more
unstable than it was before the financial calamity that
occurred in 2008.

The current state of the economy has necessitated the
adoption of a wide variety of survival tactics by
companies in order for them to continue operations. In
instance, 23% of businesses have totally ceased
operations, 20% have closed partially, and 21% are
considering the possibility of submitting loan
applications. In addition, just 22% of businesses are
currently active currently. As a preventative measure,
most businesses were mandated to close their doors in
order to put a stop to the future spread of the COVID-19
epidemic.

As a direct and immediate result of this, a large proportion
of the companies that participated in the survey have
stated that they will be winding down their activities soon.
And only four percent of the businesses that were asked
said they would shift their major focus to handle COVID-
19. In addition, 4% of people who try to work remotely
report experiencing difficulties.

One of the most effective strategies to shield oneself from
potential dangers and lower the risk of becoming infected
with a disease is to perform as much of one work as one
can outside the office. However, not all SMEs are able to
implement such a plan since they lack the means to do so.
In addition, one can lessen their exposure to the disease by
traveling less, which is not only an approach that is less
complicated but also one that is more successful in terms
of minimizing the risk of becoming infected with the
disease. Additionally, one in twelve of those who took part
indicated that they were unable to travel very regularly
due to their circumstances.

Table 1: Barriers

Variables SME MSME ANOVA
Lack of expertise 0.215 0.102 0.644
Accessing finance 0.225 0.113 0.757
human resources 0.215 0.123 0.655
meeting standards 0.286 0.205 0.900
legal procedures 0.317 0.266 0.880
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Table 2: Sample Distribution of SME

Variable N % Regression
Mining 4 13.64 0.51
Manufacturing 255 | 17.60 1.60
Air conditioning supply | 8 13.41 0.51
Construction 6 6.14 1.36
Waste management 328 | 26.87 1.76
motor vehicles 943 | 26.00 1.47
storage 271 | 41.33 124
food service 125 | 16.49 2.18
communication 191 | 39.61 1.13
insurance 92 | 26.45 1.25
technical 464 | 34.10 1.06
support service 150 | 28.70 1.18
Variable MSME
N % | Regression
Mining 27 | 88.66 2.15
Manufacturing 1227 | 84.70 2.06
Air conditioning supply | 54 | 88.89 2.58
Construction 96 | 96.16 2.64
Waste management 922 | 75.43 1.76
motor vehicles 2767 | 76.30 1.66
storage 400 | 60.97 1.30
food service 650 | 85.81 2.23
communication 303 | 62.69 1.24
insurance 264 | 75.85 1.72
technical 929 | 68.20 1.47
support service 386 | 73.60 1.72

support service
technical

insurance
communication
food service
storage

motor vehicles
Waste management
Construction

Air conditioning supply
Manufacturing
Mining

Fig. 2: Percentage of SME Conducted
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Fig. 5: Regression of MSME conducted

We polled businesses to find out how they dealt with the
challenge of inadequate cash flow during times of
economic stagnation. This was done because most
businesses struggle during these times with inadequate
cash flow as in Figure 2 — 5 and in Table 1 and 2.

According to the data, 43% of companies decided to cut
the size of their staff by laying off employees, while just
12% decided to lower the amount of money they paid their

employees. In addition, thirteen percent of the businesses
who submitted comments mentioned that they would
consider suspending operations to cut costs and deal with
a lack of cash flow.

It was to be expected that because of the intensity of the
outbreak, a considerable number of enterprises would be
compelled to close their doors and lay off their personnel.
According to the findings of a recent study that was
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carried out by the Harvard Business School, as compared
to the month of January, there was a 40% increase in the
risk of small businesses temporarily closing their doors
and laying off personnel during the month of February.
According to the data, most of the businesses that were
included in the sample are currently involved in some
form of struggle to ensure their continued survival.

Over eighty-three percent of the people who took part in
the study confessed that they were unprepared for an event
of this magnitude and did not have a contingency plan in
place. Unfortunately, just 17% of the companies that were
polled claimed that they were prepared for an event of this
type. This demonstrates that most companies in every
region of the world are prepared to handle the public
health disaster that would be triggered by a pandemic.

There have been many instances of natural disasters being
the cause of economic slowdowns on both a national and
international scale. As a result of this, it is of the utmost
importance to prepare and stockpile resources if a
pandemic or natural disaster arises in the future. For
businesses to be ready for such calamities in the future, it
is imperative that they invest resources into the process of
developing a reliable crisis management strategy.

5. Conclusions

We investigated not only how the companies viewed
Industry 4.0, but also the variables that encourage and
limit the adoption of new digital technologies within the
context of Industry 4.0. In addition to this, it explored the
several ways in which each element influenced both
multinational corporations and small and medium-sized
enterprises (SMEs). Customers placed a higher emphasis
on the administrative components of Industry 4.0, whilst
service providers concentrated more on the technological
parts of the shift to Industry 4.0. This was abundantly clear
to everyone paying attention.

Companies that take part in a variety of responsibilities
have a greater propensity to give equal importance to each
of those roles. We found that many of the individuals we
talked to share the same position as us, which is that
digitization is the overall notion, and Industry 4.0 falls
under that. However, to expedite the widespread adoption
of technologies associated with Industry 4.0, businesses
need to construct a shared comprehension of the shift and
new methods of training to assist in the cultivation of
employee competencies in a work environment that is
dynamic and unpredictable.

We also encourage manufacturers to work closely with
academic institutions and other educational institutions in
order to develop educational programs in a wide variety
of fields, such as mathematics, engineering, computer

science, and data analysis and processing. This is
something that we strongly encourage.
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