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INTRODUCTION

ABSTRACT

Supply chain management in the manufacturing sector has undergone rapid
development with the adoption of digital technologies such as Big Data, Artificial
Intelligence (Al), and the Internet of Things (IoT). These technologies play a role in
improving the operational efficiency, transparency, and competitiveness of the
manufacturing industry. By leveraging Big Data and Al, companies can optimize
production strategies, accurately forecast market demand, and reduce the risk of supply
chain disruptions. 10T enables real-time inventory traceability and management,
which results in improved distribution and logistics effectiveness. The implementation
of this technology also faces challenges, such as high investment costs, complex system
integration, and limited workforce with digital skills. This research uses a literature
study approach to evaluate the effectiveness of digital technology-based supply chain
management strategies to improve the efficiency and resilience of the manufacturing
industry. The results show that the successful implementation of this technology
depends on organizational readiness, policy support, and human resource adaptability.
Therefore, collaboration between companies, government, and academia is needed to
create an ecosystem that supports digital transformation in the manufacturing sector.
Supply chain digitization can improve industrial competitiveness while creating a
more sustainable manufacturing system.

The manufacturing industry faces the challenge

Supply Chain Management (SCM) has become a
crucial element to improve the competitiveness of
manufacturing companies in the current era of
globalization. SCM includes the coordination of
various activities, such as raw material procurement,
production, distribution, and customer service,
which aim to optimize operational efficiency and
effectiveness (Christopher, 2016). The development
of digital technologies such as the Internet of Things
(IoT), Artificial Intelligence (AlI), and big data
analytics has significantly impacted the way
companies manage their supply chains (Wieland,
2021). The implementation of modern SCM does
bring various benefits but the manufacturing
industry still faces challenges such as fluctuations in
market demand, global supply chain disruptions,
and the increasing need for sustainability in the
production process (Ivanov, 2020).

of adopting an optimal SCM strategy to improve
efficiency and product quality. Many companies
experience constraints in the integration of supply
chain technology systems, resulting in a lack of
visibility and coordination between suppliers and
production units (Tang & Musa, 2011). This lack of
integration hinders the effective and real-time flow of
information, which is crucial for making informed
decisions regarding raw material procurement,
inventory management, and product delivery.
Reliance on global supplier networks increases the
risk of distribution delays due to external factors,
such as the COVID-19 pandemic and geopolitical
tensions (Handfield et al., 2020). Evaluating SCM
strategies in the manufacturing sector is an important
aspect of understanding how companies can
improve their supply chain resilience and ensure
operational sustainability amidst the challenges.
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Although supply chain management strategies
have evolved rapidly with the support of technology
and global integration, many manufacturing
companies still face challenges to maintain the
efficiency and resilience of their supply chains. One of
the main issues is the complexity of supplier networks
that cause difficulties in operational coordination and
transparency (Tang & Musa, 2011). Reliance on global
suppliers increases the risk of disruptions due to
external factors, such as natural disasters, geopolitical
conflicts and pandemics (Celestin & Vanitha, 2015).
When disruptions occur, companies often experience
production delays and increased operational costs due
to supply and demand imbalances (Ivanov, 2020).
Lack of visibility in the supply chain leads to
difficulties in effective data-driven decision-making.

Another issue faced by the manufacturing industry
is market volatility that affects production planning and
inventory management. Fluctuating customer demand
and pressure to accelerate time-to-market require
companies to have a flexible and responsive supply
chain system (Christopher, 2016). Many companies find
it difficult to adopt effective risk management strategies
to anticipate market uncertainty. Errors in supply chain
planning can lead to overstocking or stockouts,
resulting in increased storage costs and lost sales
opportunities (Choi et al., 2021). According to Fisher
and Raman (2010), when companies produce more
goods than needed, they have to bear high storage costs
and if inventory shortages can result in lost sales
opportunities, because the products customers want
are not available at the right time.

Sustainability in the manufacturing supply chain
is also a significant issue. The increasing demand to
reduce  environmental impacts  encourages
companies to implement sustainable supply chain
practices, such as the use of environmentally friendly
raw materials and reducing carbon footprints
(Sarkis, 2021). Many companies find it difficult to
balance sustainability and cost efficiency. Factors
such as the high cost of investing in green technology
and the lack of uniform regulations in different
countries are barriers to the implementation of
sustainable supply chains (Pagell & Wu, 2017).
Sustainability issues in the manufacturing supply
chain also demand a more holistic and collaborative
approach between various stakeholders (Kuik et al.,
2011). Companies must not only work with suppliers
to ensure that the raw materials used meet
sustainability standards, but also with consumers to
educate them on the importance of choosing
environmentally friendly products. The issue of
sustainability in SCM 1is a challenge that the
manufacturing industry must overcome.
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Supply chain management in the manufacturing
sector has a very crucial role to ensure smooth
production, operational efficiency, and industry
competitiveness. Companies must be able to manage
their supply chains more adaptively and responsively to
market changes to balance the increasing globalization
and complexity of supplier networks (Ivanov, 2020). The
inability to anticipate supply disruptions can result in
production instability, increased operational costs, and
decreased customer satisfaction (Christopher, 2016).
Along with digital transformation, many companies still
experience challenges to integrate technologies such as
big data, artificial intelligence, and the Internet of Things
(IoT) into their supply chain strategies, so further
research is needed to understand the factors that can
improve the effectiveness of technology implementation
in this area (Choi et al., 2021).

The urgency of research into supply chain
management strategies is increasing due to global
pressures on supply chain efficiency, sustainability and
resilience. The COVID-19 pandemic, for example, has
shown how vulnerable global supply chains are to
unexpected disruptions, creating an urgent need for
companies to build more resilient and sustainable
supply chain systems (Ivanov & Dolgui, 2021).
Increasingly stringent regulations on sustainable
business practices and consumer demands for
transparency in supply chains are pushing companies
to adopt more innovative and environmentally friendly
strategies (Sarkis, 2021). This research is not only
important to improve operational efficiency in the
manufacturing industry, but also to provide insights
into how companies can strategically manage supply
chains to face future challenges.

This study aims to analyze supply chain
management strategies implemented in the
manufacturing industry to improve operational
efficiency. This research explores various factors that

influence supply chain effectiveness, including
coordination  between  suppliers,  inventory
optimization, and efficient distribution. It also

examines how the right strategy can improve a
company's competitiveness by reducing production
costs and speeding up production cycle times.

This research aims to understand the role of digital
technologies to transform supply chain management
systems in the manufacturing sector. The focus of the
study includes the implementation of technologies such
as the Internet of Things (loT), Artificial Intelligence
(Al), and big data analytics to improve supply chain
transparency, predictability, and responsiveness. This
research is expected to provide insights into the
effectiveness of digitalization to improve operational
efficiency and quality in the manufacturing industry.
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RESEARCH METHOD

This research uses a literature study approach that
focuses on analyzing various academic sources,
scientific journals, and industry reports related to
supply chain management strategies in the
manufacturing sector. The literature study was
chosen because this approach allows researchers to
examine various theoretical and empirical
perspectives that have been developed previously to
understand the factors that influence supply chain
effectiveness (Webster & Watson, 2002). The research
can identify patterns, challenges and innovative
trends in supply chain management to gain a
comprehensive  understanding.  Through the
literature study, this research can provide a more
comprehensive understanding of the dynamics of
supply chain management in the manufacturing
sector and its contribution to improving the
efficiency and sustainability of company operations.

Data sources in this study were obtained from
reputable international journals, textbooks, and
relevant industry reports. The data collection
process was conducted using systematic search
techniques using academic databases such as
ScienceDirect, Springer, IEEE Xplore, and Google
Scholar. The selected articles and books had to meet
the inclusion criteria, such as discussing supply
chain strategies in the manufacturing sector and
published within the last ten years to ensure the
relevance of the information (Rowley & Slack, 2004).
A critical analysis of each reference was conducted
to ensure the validity and reliability of the
information reviewed.

This study used the thematic synthesis method
for data analysis by grouping the findings based on
major categories, such as supply chain efficiency,
technology integration, and risk management
(Tranfield et al.,, 2003). This approach helps to
identify the relationships between different aspects
of the supply chain as well as how strategies
implemented in different manufacturing industries
can improve operational performance. The analysis
was conducted descriptively to explore the linkages
between supply chain strategies and production
efficiency and firm competitiveness.

The research aims to provide insight into how
effective supply chain strategies can be implemented
in the manufacturing industry. By examining various
approaches that have proven successful in various
sectors, this research also aims to identify the main
challenges faced in the implementation of supply
chain strategies as well as the opportunities that
companies can take advantage of to optimize their
management processes.
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RESULT AND DISCUSSION

Optimizing Supply Chain Management Strategies to
Improve Operational Efficiency in the Manufacturing
Industry

Effective supply chain management strategies play an
important role to improve the operational efficiency
and resilience of the manufacturing industry amid
increasingly complex global challenges. Globalization,
geopolitical instability, and supply chain disruptions
due to pandemics and natural disasters have tested the
resilience of manufacturing supply chain systems in
various parts of the world (Christopher & Peck, 2004).
Companies can increase flexibility and reduce risk to
external disruptions by implementing an integrated
and technology-based supply chain strategy.

One of the main strategies that can improve
operational efficiency is the implementation of
digitalization and automation systems in the supply
chain. Technologies such as the Internet of Things (IoT),
Artificial Intelligence (Al), and data analytics enable
companies to conduct real-time monitoring of raw
material flows, production processes, and product
distribution (Tien, 2017; Ivanov et al., 2019). Companies
can optimize inventory, reduce production costs, and
improve responsiveness to market demand.

A supplier diversification strategy is also a key
factor for building manufacturing supply chain
resilience. Dependence on one or a few key suppliers
can increase risk in the event of a disruption in the
distribution of raw materials. Companies need to
develop a wide network of suppliers spread across
multiple geographical locations in order to more
easily adjust to market dynamics and reduce the risk
of supply disruptions (Tang, 2006).

Collaboration strategies in the supply chain also
play a role in improving the efficiency and resilience
of the manufacturing industry. Companies can work
together with suppliers, distributors and logistics
partners to share information and design more
effective risk mitigation strategies. According to
Shah and Ward (2007), collaborative models such as
Just-in-Time (JIT) and Lean Supply Chain can help
companies to reduce waste, reduce production costs,
and increase overall productivity.

An effective supply chain strategy should also
consider aspects of sustainability and social
responsibility. The concept of Green Supply Chain
Management (GSCM) is growing in the manufacturing
industry to reduce the environmental impact of the
production process (Lin et al., 2011). By adopting green
technologies and sustainability practices, companies
can improve business reputation, reduce carbon
emissions, and meet increasingly stringent
environmental regulations (Seuring & Miiller, 2008).
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The implementation of an effective supply chain
strategy also faces various challenges. Barriers such as
high investment costs in digitalization, resistance to
organizational change, and the complexity of managing
global supplier networks are factors that must be taken
into account in the planning and execution process
(Agrawal et al, 2010; Ivanov & Dolgui, 2020).
Companies need to design adaptive strategies based on
risk analysis to overcome these obstacles.

The manufacturing industry can improve its
competitiveness in the global market by implementing
innovative and adaptive supply chain strategies. Higher
operational efficiency, resilience to external disruptions,
and implementation of sustainability principles will help
companies to maintain their business stability in the
long-term. Investment in technology and smarter supply
chain management are crucial for the manufacturing
industry in the current era of globalization.

Application of Digital Technology in Optimizing
Supply Chain Management in the Manufacturing
Sector

Digital technologies such as Big Data, artificial
intelligence (Al), and the Internet of Things (loT) have
brought significant changes to supply chain
management in the manufacturing sector. The
application of these technologies enables companies to
improve operational efficiency, reduce costs, and
optimize data-driven decision-making (Kamble et al.,
2018). Supply chain digitization provides a competitive
advantage by accelerating information flow, improving
supply chain visibility, and enabling faster response to
dynamic market demands (Ivanov et al., 2019).

Big Data plays a crucial role in supply chain data
analysis, enabling companies to identify patterns,
trends, and potential risks in manufacturing
operations. With Big Data-based predictive analytics,
companies can optimize production planning,
inventory management, and logistics strategies more
efficiently (Govindan et al., 2018; Dubey et al., 2019).
Utilizing real-time data from various sources,
including IoT sensors and smart devices, enables
companies to reduce inefficiencies and improve the
reliability of supply chain systems (Wang et al., 2016).

Artificial intelligence (AI) plays an important
role in automated decision-making in the supply
chain. Al can be used to forecast market demand,
manage stock more efficiently, and optimize
production processes with machine learning
algorithms (Waller & Fawcett, 2013). Manufacturers
can adjust production levels based on actual
demand, thereby reducing the risk of overstock or
supply shortages that can hinder company
productivity (Tang & Tomlin, 2008; Choi et al., 2018).
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IoT also contributes to improving supply chain
transparency and  traceability by  enabling
communication between various system components
automatically. IoT sensors can be installed on
production machinery, warehouses, and logistics
vehicles to provide real-time data on operational
conditions and distribution of goods (Ben-Daya et al.,
2019). Companies can get a clearer picture of the status
of their supply chain, which in turn increases
transparency at every stage of the process with
information available immediately and continuously
(Rejeb et al., 2019). This not only improves production
efficiency, but also helps to reduce the risk of supply
chain disruptions by early detection of possible
problems, such as late deliveries or equipment
breakdowns (Zhong et al., 2017). IoT not only helps
optimize operations, but also strengthens supply
chain resilience by enabling rapid intervention to
prevent larger disruptions.

One of the challenges in implementing digital
technologies in the supply chain is the complex
system integration and high initial investment. Many
manufacturing companies face obstacles to adopting
these technologies due to limited digital
infrastructure, lack of expertise, and resistance to
change within the organization (Biyiikozkan &
Goger, 2018). Incomplete integration can cause
operational disruptions, increase costs, and slow
down the technology adoption process (Butt, 2020).
A phased implementation strategy with the support
of workforce training and appropriate policy
adaptations are key factors in the success of digital
transformation in the manufacturing sector (Sjodin et
al., 2018; Jabbour et al, 2020). manufacturing
companies can overcome these challenges and gain
maximum benefit from digital technology in their
supply chain with the right approach.

Despite the challenges, the benefits offered by
digital technologies in the supply chain are far
greater. Increased efficiency, better visibility, and the
ability to respond more quickly to market changes
make these technologies an essential element in the
competitiveness of the manufacturing industry
(Gunasekaran et al., 2017). Investment in Big Data,
Al and IoT technologies is no longer just an option,
but a necessity for companies that want to remain
relevant and competitive in the industrial era 4.0.

The application of digital technology in the
manufacturing supply chain is a strategic move that can
help companies to optimize operations and improve
overall business efficiency. With the right approach,
these technologies can be an effective solution to
modern industrial challenges and drive sustainability
and innovation in the manufacturing sector.
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CONCLUSION

Supply chain management in the manufacturing
sector has undergone a significant transformation
with the presence of digital technologies such as Big
Data, Artificial Intelligence (Al), and the Internet of
Things (IoT). The application of these technologies
has a positive impact on improving the operational
efficiency, transparency, and resilience of the
manufacturing industry to face global challenges.
Companies are able to optimize production
strategies, manage inventory more effectively, and
reduce the risk of disruptions in the supply chain. Al
plays a role in increasing the speed of data-driven
decision-making that can match production with
market demand. IoT also plays an important role in
accelerating information flow and improving
traceability in distribution and logistics.
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