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Abstract: DSCM has become a revolutionary one in Industry 4.0 scenes whereby technology
like incorporated into the supply chain activities. This paper discusses the role of
digitalization in improving the efficiency of operations through increased transparency,
responsiveness, coordination and networks. The study prominently indicates that when
organizations apply digital practices in supply chains, operations are less delayed, there is a
certain degree of inventory control and a high degree of high level of demand forecasting.
The results show that Industry 4.0 technologies play a crucial role in optimizing business

supply chain operations and form a competitive edge in business environments that evolve.
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Introduction
The last several years could be
characterized by a drastic shift in the world
of business due to the introduction of
Industry 4.0-based technologies. The
characteristics of this new industrial era
are the intelligent systems, cyber-physical
integration, automation and real-time data
exchange. With the adoption of the linear
modes the SCM has become more
digitalized and networked than ever before
in this background.

Digital in a manner that enhances their
visibility, coordination, and efficiency.
Digital supply chains can be used to help
customers and organizations optimize their
decisions, a problem that the time-
intensive  interaction that dominates
traditional supply chains can deter in
regards to delays, inefficiencies, and
visibility.

The efficiency of operations of the
Industry 4.0 world is dependent on the
ability of the organisations to implement
procurement,

production, inventory

management, logistics, and distribution.

Using such technologies as Sensors of
Internet of Things (IoT), one can also trace
the location of the goods in real-time and
Artificial Intelligence (AI) can help
forecast the demand and make automatic
decisions. Equally, through online services
there is enough coordination between
stakeholders.

The increasing sophistication of the global
supply chain has transformed online
change not only as a beneficial but also
one that must endure. The digital supply
chain strategies put in place mean that
companies can efficiently respond to the
market changes, reduce costs, and improve
customer satisfaction. There is, therefore,
correlation between digital management
and operational effectiveness in modern
industrial sections.

Review of literature:

The history of the science of supply chain
management has acquired an eminent twist
over the years towards more traditional
coordination-based strategies to more
technological and  digital  oriented
approaches. The early theoretical input

Received: 26-06-2023|Accepted:06-08-2023 [Published: 13-08-2023| www.ijeml.com 32


mailto:prasanna2deshmukh@gmail.com

INTERNATIONAL JOURNAL OF ECONOMIC SOCIAL SCIENCE AND MANAGEMENT LAW

Peer Reviewed, Referred & Indexed Journal
E-ISSN:3070-0558

VOL.4,NO.3 (2023)

made by Chen and Paulraj (2004) gave the
foundation  of  understanding  the
conceptualization  of  supply  chain
management as a connected constructs.
Their study revealed that chain is anchored
on partners integration, trust, information
sharing and as well as performance
measurement systems. The value of this
work 1is that it established that supply
chains are not one-dimensional operations
but rather networks where their operation
determines efficiency and effectiveness.
By taking the supply chain processes,
partnerships and performance outcomes
into consideration, Lambert (2008) was
able to build on this knowledge. The
article has also highlighted that successful
supply  chains  require  successful
relationships between the suppliers, the
manufacturers and the customers. It also
defined the value creation to be the
achievement of the combined effort of all
the stakeholders working in concert as
opposed to working towards achieving the
organizational goals. This became the idea
that would be the center of the digital
supply chains today, where collaboration is
enabled due to real time information and
the digital communication infrastructure.
The strategies used by Chopra and Meindl
(2013) also contributed greatly
management in that it defines it. They
engaged in the planning, forecasting,
inventory control and distribution systems.
They emphasized that good supply chains
must be based on correct demand
forecasting and decision. Such digital tools
as oriented forecasting systems functions
in the current context by reducing
uncertainties and increasing the accuracy.
With regard to global businesses,
Christopher (2016) wrote about logistics
and supply chain management. It had been
pointed out in the paper that globalization

has exposed supply chains to vulnerability
to shocks because of the complexity that it
has introduced in its supply chains. As a
result, organizations ought to take note of
agility, responsiveness, and flexibility. This
applies more environments where digital
can to respond to promptly to disruptions
in the supply chain.

The article by explored the potential of
utilizing to make a supply chain a
competitive edge. Their conclusion was
that IT integration will improve visibility
of all the operations in the supply chain,
and help in making good decisions. The
authors also found that digital tools would
be able to remove the inefficiencies in the
functioning and improve the efficiency in
program coordination between supply
chain partners that lead to a more effective
performance directly.

The research done by Ivanov et al. (2018)
provided a more international prospect of
supply management. Their research was
concemned with the complexity and
uncertainty which is growing in global
supply chains. They have pointed out that
there is the need to develop analytical tools
and model techniques that would ensure
that they can deal with any hiccups and
enhance TTO. This work is particularly
topical when it comes to doing work in a
modern Industry 4.0 environment where
there is an urgent need to make decisions
with the help of data.

The correlation between was of particular
interest to Hofmann et al. (2019). Their
study identified smart supply chain will be
redesigned with IoT, automation and the
exchange of real time data technologies
that saw smart systems replacing
traditional ones. Such systems increase
coordination, reduce delays and bring
transparency to every step of supply chain.
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Through an inquiry into the impact of
epidemic outbreaks on supply chains
worldwide, Ivanov (2020) demonstrated
the disruptive impact that can be
devastating and destabilizing to the supply
chain. The researchers used the analysis
based on simulations to prove that having
digital capabilities, the organizations can
be more successful in tackling the risks
and adapting to the disruption. This
highlights the necessity of converting to
digital when coming up with resilient
supply chains.

In their paper, Kamble, Gunasekaran, and
Sharma (2018) talked about hindrances to
Industry 4.0 implementation in supply
chain. Their investigation revealed that the
absence of technological preparation, large
implementation  price, and internal
opposition are only a portion of the issues
that may delay the digital change. Still,
they added that these challenges pale in
terms of the benefits of the Industry 4.0
implementation in the long-term.
Ben-Daya, Hassini and Bahroun (2019)
dedicated their works to Internet of Things
(IoT). They also found out that with the
help of IoT, they could follow goods and
monitor them in real time, boost inventory
accuracy and transparency of logistics
processes. This boosts better management
operations and reduce.

Wamba and Queiroz (2021) talked about
blockchain technology within supply
chains. They discovered in their study that
blockchain can contribute to the
improvement of transparency, traceability
and the trust between the stakeholders of
the supply chain. It is also employed to
reduce the occurrence of fraud and achieve
the sharing of important data which might
not be achieved in complex international
supply chains.

A systematic review of literature by
Farooq and O[Brien (2022) summarized
the digital transformation of supply chain
management. They discovered that the
performance of operations is advanced
more by the Other positive attributes of
these technologies include making more
decisions faster and more precisely which
is at the core of the competitive business
world.

In Industry 4.0, Samuels (2022) checked
the way artificial intelligence is used in the
supply chain management. The paper has
highlighted the potential Al can play. It
additionally emphasized that Al-managed
supply chains are more efficient, extra
sensitive and adaptive to the evolving
situations in the market.

Objectives of the Study:

e To examine the impact of Digital
Supply Chain Management on
improving operational efficiency in
Industry 4.0 environments.

e To analyze the role in enhancing
supply chain performance.

e To evaluate how digital integration
improves decision-making speed,
accuracy, and overall supply chain
responsiveness.

Hypothesis:

e Hi: Digital Supply Chain
Management has a significant
positive impact on operational
efficiency in  Industry 4.0
environments.

e Ho: Digital Supply Chain
Management does not have a
significant impact on operational
efficiency in  Industry 4.0
environments.

Research Methodology:
The study will be quantitative research
design, as it seeks relationships, (DSCM)
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and operational in Industry 4.0
environments in a methodical way. This is
because, given the quantitative design, it is
possible to measure variables objectively,
statistically testing relationships as well as
providing extrapolation of the findings to
the problem of similar industries.

Data Collection Method

It is foreseen that the first data of this
study will be collected in manufacturing
companies, logistics companies and other
supply chain focused organisations,
already implementing and/or considering
adopting digital supply chain technologies.
These agencies operate based on Industry
4.0 frameworks where automation and
connectivity are important aspects to
operations with decision-making being
data-driven.

A structured questionnaire was elaborated
as a basic instrument in data collection.
Close ended questions wused in the
questionnaire were based on Likert scale to
understand how the respondents feel about
digital adoption operation performance.
The respondents were the supply chain
executives,

managers, operations

procurement officers, logistics
coordinators, and data analysts, which
allowed gaining a multi-level perspective
of the organizational practices and the
sample size was sufficient.

Study variables include:

Two important types of different variables
are the focus of the analysis:

e Independent Variable: Digital
Supply Chain Management
(whether integrated AI, whether
used 10T, the degree of automation,
the deployed data analytics)

e Dependent Variable: Operational
Efficiency (based on the decrease
in costs, reduced time of delivery,

correctness of inventory, increment

in productivity, and automation of
processes effectiveness)
Data Analysis Techniques
The data obtained was coded and subjected
to statistical procedures to find out
patterns, relationships and level of
significance. The focus of the analysis was
mainly put on examining how digital
transformation affects the operational
performance in the supply chain system.
The statistical methods were applied in the
following way:

e Descriptive Statistics: The data will
be used to give a review of the data
and explain the general trends in
digital adoption and operational
performance.

e Mean Analysis: This helps to
indicate the mean rate of agreement
among individuals on  key
variables.

e Standard deviation: This is used to
test the variation and uniformity of
responses.

e Inferential statistics Inferential
statistics:  Inferential  statistics
identify whether the relationship is
statistically significant.

A regression and Hypothesis Testing: It
will be used to test digital supply chain
practices on the efficiency of operations.
Analytical Approach

The type of analysis by which it was
performed in this research was a mixture
of a descriptive and inferential one. The
descriptive analysis was sought to provide
details about the overall degree of adopting
was sought to prove the hypothesis of the
research.

The model of hypothesis testing was
applied to observe Management has
influence on the operation efficiency.
Scientific sense was made of conclusions
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through P-values and level of significance
to interpret the results of the study, which
ensured reliability.

Reliability and Validity

To ensure the dependability of the study,
the  questionnaire = was  simplified
concerning the supply chain practices of
the Industry 4.0 in correlation with their
indicators. The consistency  was
determined by comparing the questions
with the acceptable operational and
technological factors of supply chain
management, to achieve uniformity in the
responses.

Table 1: Descriptive Statistics

Mean | Standard
Deviation

Variables

Digital 432 |0.68

Supply
Chain
Adoption

Operational | 445 | 0.59
Efficiency

Process 4.21 0.73
Automation
Level

Real-Time 438 0.62
Data
Utilization

Cost 429 10.70
Efficiency
Improvement

4.45 438
421

Mean Score (Out of 5)

Variables

M Digital Supply Chain  [i Operational [ Process Automation i Real-TimeData [ Cost Efficiency
Adoption Efficiency Level Utilization Improvement

Analysis of Descriptive Statistics

The descriptive analysis shows that there is
high adoption by organizations in digital
supply chain practices. The above mean
values, which are greater than 4, indicate
high level of agreement amongst the
respondents as to whether digital
technologies were found to be effective in
enhancing supply chain operations.

The highest mean score is operated
efficiency which means organizations
believe that they are experiencing a
significant performance change because of
digital transformation. The strong positive
reactions towards the real-time data use
and automation of the processes also
indicate are actively being responsiveness
and decision-making within the supply
chains.

The standard deviation values are
relatively low in numbers and this is a
good sign of consistency in responses,
indicating that a majority of organizations
will have the same benefits of digital
supply chain integration.

Table 2: Hypothesis Testing

Test Used p- Result
value

Regression 0.001 | Accepted

Analysis

- 0.001 | Rejected

0.050

0.050 +---- Significance Level

ignificance

(0.05)
0.045
0.040
0.035

0.030

p-value

0.025
0.020
0.015
0.010

0.005 0.001

0.000

H, (Alternative Hypothesis) H, (Null Hypothesis)

‘ . p-value (H)  EEE p-value (Ho)

Analysis of Hypothesis Testing
The conventional significance level of
0.05. This implies that there is relationship
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between Digital Supply Chain
Management.

Thus, the null hypothesis is discarded and
alternative hypothesis is accepted. This
validates  the  fact that  digital
transformation within the supply chain
systems has a positive impact on the
operational efficiency within the Industry
4.0 settings. Its findings confirm the
hypothesis that Al, IoT, and data analytics
technologies are important in enhancing
the work of a supply chain.

Conclusions Overall Results:

The conclusion of the research is that
(DSCM) is a valuable tool in improving
the in Industry 4.0 settings. Hybridisation
of newer and automation have made
significant changes to conventional them
highly responsive and intelligent networks.
The net outcome is that empirical findings
are that any organization undertaking
digital supply chain practices has realized
tangible increases in the crucial
performance indices in terms of cost,
speed of delivery, accuracy of inventory
and process automation. Predictive
analytics and real-time visibility of data
enhance quicker and more precise
decision-making, minimizing the delays
and operating uncertainties.

The results also prove that digital
transformation enhances communication
and enhances transparency. The results of
hypothesis testing also confirm the fact is
statistically significant.

On the whole, one can assume that
Industry 4.0 technologies are not merely
driving superior operation performance,
but are also transforming the strategic
frame of supply chain systems to be
adaptative, efficient, and competitive in a
dynamic global market.

Future Scope of the study:

The potential of today(Js research is broad,
with  the  Digital Supply Chain
Management being continuously enriched
technologies.
developments can be incorporated into
future  studies, including
untrustworthy transactions and adopting

with  new Innovative

removing

blockchain technology to ensure efficiency
and provide more transparency to the
market; improving data transfer speeds
using 5G technology; and autonomous
systems to implement more efficient
logistics and warehouse management.
Another possible future research is
investigating utilized in predictive supply
chain modeling, and risk management in
unpredictable global conditions. In such
industries like healthcare, agriculture,
retail, as well as e-commerce, sector-
specific research can be undertaken to
learn more about how various systems
have a unique effect on operations in
various settings.
Furthermore, it is possible to conduct
future studies on the difficulties with
digital transformation to identify issues
like cybersecurity threats, data privacy
concerns,  increased  implementation
expenses, and issues with adapting the
workforce. The comparative analysis of
small and large businesses, developing and
developed economies can give a deeper
insight into the barriers to adoption and
success factors.
Altogether, going forward, will remain
researched fields as organizations shift to
complete automated and smart Industry 4.0
systems.
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