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Abstract. This literature review examines global supply chain management's challenges and
emerging opportunities. It highlights the impact of geopolitical conflicts, trade conflicts, and
natural disasters on supply chain stability, emphasizing the need for resilience and
adaptability. Concurrently, the paper explores how Digitalization, AI, and advanced
technologies such as automation, robotics, blockchain, 5G, and IoT offer innovative
solutions to enhance transparency, efficiency, and responsiveness. The study also discusses
the implications of policies like the Belt and Road Initiative and the potential of emerging
markets, particularly in Africa, to reshape global supply chains. The paper underscores the
importance of strategic planning for enterprises to navigate the dynamic global landscape
effectively.
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1. Introduction

The global supply chain is the result of enterprises seeking optimal resource allocation on a global
scale [1]. In recent years, changes in the global political-economic environment, especially trade
frictions, geopolitical tensions, public health emergencies, and frequent natural disasters, have
presented significant challenges to the stability of the global supply chain [2]. Meanwhile, the rapid
development of emerging technologies such as Digitalization and artificial intelligence (AI) has
brought unprecedented opportunities for global supply chain management [3,4]. Applying these
technologies can enhance the transparency and efficiency of the supply chain. Emerging markets
and policies also provide new possibilities for the global supply chain. In this context, exploring the
challenges and opportunities of global supply chain management is of significant importance for
enterprises to formulate strategies that adapt to global changes.

This study aims to analyze the challenges and opportunities faced by global supply chain
management. Specifically, this research aims to address the following questions:

1. What are the main challenges of global supply chain management?
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2.  How do emerging technologies and policies bring new opportunities to the global supply
chain?

3.  How can enterprises respond to these challenges and maximize global supply chain
management opportunities?

This study provides a comprehensive analysis of the opportunities and challenges in global
supply chain management, particularly focusing on recent research papers and reports. Reviewing
existing literature, key global supply chain management factors are summarized and discussed.

2. Challenges in global supply chain management

In the global supply chain, geopolitical conflicts and sudden disasters may cause significant
challenges [2]. Political factors such as policy shifts, trade protectionism, and warfare directly affect
the sustainability and resilience of the global supply chain. They may lead to market uncertainties
and operational risks for businesses. For instance, events like Brexit, the U.S.-China trade conflict,
and the Russo-Ukrainian war have profoundly impacted the global supply chain [5,6] Furthermore,
sudden disasters such as the COVID-19 pandemic and earthquakes also severely affect the global
supply chain [7,8]. A thorough understanding of these challenges is crucial for maintaining the
sustainability and resilience of the global supply chain.

2.1. Emergencies and disasters

2.1.1. COVID-19 pandemic

The COVID-19 pandemic profoundly disrupted global supply chains, exposing vulnerabilities and
driving a critical reevaluation of resilience and flexibility in supply chain management. As the
pandemic forced the abrupt closure of factories and transportation hubs, particularly in major
manufacturing hubs like China, industries worldwide faced severe operational disruptions. This
situation created significant demand-supply imbalances; for example, demand for medical supplies
and home office equipment soared, while industries such as automotive and luxury goods
experienced sharp declines. The pandemic underscored supply chains' need to be agile and capable
of rapidly adjusting to market fluctuations and disruptions. Companies that had diversified their
supplier base or invested in robust digital infrastructures were less affected, adapting more swiftly to
these changes.

Moreover, the crisis accelerated the integration of digital technologies such as AI, machine
learning, and IoT, which proved essential for predictive analytics and demand forecasting, enabling
companies to anticipate disruptions and adjust inventories accordingly. Enhanced visibility and
communication became pivotal, as firms with transparent supply chain operations could better track
and manage disruptions, investing heavily in real-time data technologies to improve responsiveness
to future emergencies. Overall, the COVID-19 pandemic has acted as a catalyst for rethinking
strategies in global supply chain management, emphasizing the importance of resilience through
diversification, technological advancement, and increased transparency to withstand future
disruptions [9,10].

2.1.2. Natural disasters

In March 2011, Japan was struck by a devastating earthquake that reached 9 degrees on the Richter
scale, followed by a massive tsunami and a severe nuclear crisis. These catastrophic events had
profound impacts on both Japan and the global economy. Production was notably affected as
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facilities were damaged or shut down, severely disrupting the production links and leading to
significant interruptions in the supply chain. Transportation and logistics also suffered considerable
setbacks due to damage to roads, ports, and other critical infrastructure, which obstructed cargo
transportation and caused delays in the delivery of goods. In response to these challenges, it became
crucial to establish robust emergency response plans that included forming close partnerships with
suppliers and timely adjustments to production and transportation strategies.

Furthermore, developing backup supply chains and maintaining additional inventory was
essential to cope with potential disruptions in production or logistics and to ensure the continuous
supply of goods. Enhancing cooperation and coordination between the government and enterprises
was imperative to manage the crisis and mitigate its impacts effectively. These measures helped to
stabilize the supply chain and promote sustainable development despite the severe disruptions
caused by the crisis. Through such comprehensive countermeasures, it is possible to respond
effectively to such crisis events and maintain the continuous operation and stability of the supply
chain in challenging times.

2.2. Geopolitical issues

2.2.1. Brexit

Brexit's impact on the supply chain is unique. Brexit is a highly distinctive event, and its
repercussions on the global economic landscape are exceptional. Its uniqueness stems from three
aspects: the profound impact of the event itself, the exceedingly short response time granted to
businesses, and the resultant uncertainty [11]. One of the effects of Brexit on manufacturing is the
relocation of factories. Research indicates that many enterprises, post-Brexit, have had to adjust their
site selection between the European mainland and the UK, shifting production centers from the UK
to the European mainland and relocating distribution centers from the European mainland to the UK
[12]. Many multinational corporations had pivotal segments of their supply chains established in the
UK. Due to the uncertainty caused by Brexit, many of these entities experienced declines in stock
prices, impacting their future investment decisions. Brexit exacerbated trade barriers between the
UK and the European mainland and the shortage of low-skilled labor caused by immigration
policies, both of which significantly affected the supply chains of manufacturing enterprises.

In conclusion, Brexit's negative impact on the supply chain stems from the uncertainty inherent in
its policies. The main cause of Brexit's disruption to the supply chain is the event's unpredictability.
Scholars propose that to better respond to such events, enterprises need to enhance information flow
among entities within the supply chain and deepen their engagement with governments, thereby
enhancing resilience in dealing with such contingencies.

2.2.2. Trade conflict

The Sino-US trade war poses a huge threat to supply chains and is a means of geopolitical struggle.
It primarily affects the security and stability of global supply chains, a direct trade conflict for the
imposition of tariffs. On August 18, 2017, the United States launched the "Section 301
investigation" against China in March 2018, imposing tariffs on Chinese imports and restricting
Chinese enterprises' investment in the United States [13]. and in July the same year, imposing tariffs
on China's manufacturing industry, which had a huge impact on the stability of the industrial and
resulting in higher costs and also led to a large number of source-based relocations for supply chains
both in China and the United States [6]. However, in response to the implementation of the negative
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list on May 19, 2022, the Canadian government banned Huawei and ZTE from participating in the
construction of 5G networks in Canada on the grounds of national security, hindering the normal
international service of the supply chain of Chinese multinational enterprises [6]. In addition to
direct trade conflicts, indirect trade conflicts can also have a huge impact on supply chains, such as
large regional agreements that exclude specific economies [14]. and these trade barriers create a
closed and discriminatory supply chain [15].

2.2.3. Ukraine-Russan war

The Russo-Ukrainian war has caused significant disruption to the energy supply chain between
Russia and Europe. Since the mid-to-late 20th century, Russia and Europe have formed an energy
community in which Europe relies on Russia's abundant and cheap energy to meet the needs of
various industries. At the same time, Russia is highly dependent on Europe's energy investment and
technology. However, the beginning of the Russo-Ukrainian crisis led the EU to impose an energy
ban on Russia, resulting in Europe losing a major cheap energy supplier while causing a significant
shock to Russia's energy export market.

The "polarized division" caused by the Russia-Ukraine crisis in the international energy market
has led to a severe polarization of oil and gas prices [16]. There is a significant difference between
the energy prices of countries subject to sanctions and those not subject to sanctions. This
phenomenon not only results in chaos in the international energy price mechanism but also
encourages many high-risk enterprises in the market to engage in speculative behavior regarding
energy prices.

The supply chain of oil and gas resources is extended by geopolitical conflicts, resulting in
significant time and money required to transport massive oil and gas resources to complete
transactions. Owing to the Russo-Ukrainian conflict and geopolitical issues, many energy resources
cannot be transported via the shortest routes, leading to continuously increasing transportation costs
for purchasing energy and posing a threat to the profitability of enterprises [12]. Some auto plants
have shut down due to a lack of parts, and supply to Japan's steel industry has also been hit. At the
same time, air transport across Ukraine has been affected by airspace closure due to the war.

2.2.4. Case: chip shortage

The chip industry is highly dependent on global supply chains. In recent years, events such as the
311 earthquake in Japan, the trade conflict between China and the United States, and the coronavirus
outbreak have all caused chip shortages. Japan plays a pivotal and dominant role in the global
Transport Equipment Industry (TEI), particularly as a major supplier of key components to car
factories worldwide. Some of these components are so unique that no other company can match
them in the foreseeable future. Therefore, the reduction in exports of essential parts for the Japanese
automotive industry has led to a decline in global car production. For instance, Toyota, Honda, Opel,
Nissan, and General Motors halted production immediately after the earthquake, resulting in a daily
loss of $72 million [17]. Automotive production typically requires hundreds of chips. The
production process for electronic components used in automotive chips involves multiple stages
across different factories worldwide. Any issues within these links can result in production delays
and delivery disruptions.

The coronavirus outbreak and infection control measures have significantly impacted the normal
operations of global integrated circuit companies. This shortage originated in the automotive
industry during the latter half of 2020 and gradually spread to other industries. During the COVID-
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19 pandemic, this multi-month production process increases vulnerability to uncontrollable factors
amidst the ongoing impacts of the epidemic. Furthermore, chip supply within highly globalized
automotive chip chains is also susceptible to economic conditions and geopolitical factors, including
trade frictions. It should be noted that Automobile manufacturers only occupy 10% of the total
semiconductor market, putting them at a disadvantage compared to other industries in ensuring chip
supply. As a result, the automotive industry faced significant challenges in acquiring chips during
the COVID-19 pandemic, leading to production interruptions and factory closures [18]. Due to the
pandemic, remote work and online classes have gained popularity among students, increasing
demand for electronic products such as computers, smartphones, and game consoles.

One method to enhance the semiconductor supply chain is to bring production back to the home
country. Returning production to the home country can lead to improvements and demonstrate its
benefits during supply shortages. Firstly, domestic manufacturing makes it easier to control various
aspects of production, including quality and process management. Additionally, there are fewer
government restrictions associated with domestic production. Moreover, local production
contributes positively to surrounding communities. Lastly, reindustrializing production promotes
sustainability by reducing transportation distances in the supply chain network [19].

3. Opportunities in global supply chain management

Despite facing numerous challenges, the global supply chain is encountering novel opportunities
stemming from the evolution of emerging technologies, markets, and policies [1]. The rapid
progression of digital technologies, encompassing automation, robotics, blockchain, 5G, Internet of
Things (IoT), and artificial intelligence (AI), presents fresh avenues for supply chain innovation and
efficiency enhancement. Applying these technologies augments supply chain transparency and
responsiveness but also aids enterprises in better aligning with market dynamics and consumer
demands [3]. Concurrently, emerging market policies such as China's Belt and Road Initiative offer
nascent avenues for expanding and deepening global supply chains [20]. Emerging economies,
including those in Africa, are actively integrating into global supply chains [21]. The emergence of
these opportunities enables global supply chain management to navigate market fluctuations and
demands with heightened flexibility, efficiency, and intelligence.

3.1. Emergent technologies

3.1.1. Artificial Intelligence (AI)

AI is revolutionizing global supply chain management by significantly enhancing operational
efficiency and decision-making capabilities. AI accurately forecasts demand and inventory needs by
enabling predictive analytics, minimizing waste, and reducing costs. It optimizes routing and
logistics, dramatically improving delivery times and boosting customer satisfaction. Beyond
enhancing operations, AI transforms supply chain transparency with machine learning models that
provide real-time tracking from production to delivery, a vital feature for industries where
provenance and quality are crucial. AI also excels in risk management by analyzing vast datasets to
preemptively identify potential disruptions, such as shifts in supplier reliability or emerging
geopolitical tensions, enabling proactive strategy adjustments. Through these diverse applications,
AI not only streamlines current processes but also paves the way for redefining industry standards,
solidifying its role as a strategic asset in global supply chain management.
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3.1.2. Automation and robotics

The revolutionary impact of automation and robotics technology on the warehousing segment within
the supply chain cannot be overstated. Technologies such as uncrewed vehicles and automated
sorting brought about by automated robots have significantly enhanced the accuracy and efficiency
of warehouse management [22]. Robots deployed in industrial production surpassed the 500,000
mark for two consecutive years, with an approximately 7% increase in 2023, reaching 590,000 units.
Among these, China accounted for 290,300 units, representing over 58% of the total [23].
Automation robots are predominantly utilized in warehousing and logistics within the supply chain.
Various types of robots assist factories in improving efficiency, cost savings, and quality in
processes such as sorting, transportation, and packaging. Robots offer enhanced services for
consumers, while for workers, they liberate them from mundane, repetitive tasks to engage in more
complex, manual tasks [3]. According to the latest forecasts by IFR in 2024, the trends for
automation robots in 2024 include AI and machine learning, cobots in applications, mobile
manipulators, digital twins, and humanoids. These technologies simplify robot operations, aid
workers in hazardous environments, facilitate precise operations, reduce labor, enable simulation
and prediction, and better integrate into existing environments.

3.1.3. Blockchain

Blockchain technology has emerged as a transformative force in supply chain management,
revolutionizing how businesses track and manage their products [24]. At its core, blockchain is a
decentralized ledger system that ensures transaction transparency, security, and immutability. Its
application in the supply chain brings unprecedented efficiency and trust [25].

In the supply chain, blockchain applies across various stages, from sourcing raw materials to
delivering the final product to customers. By providing a secure and transparent record of every
transaction, blockchain enhances traceability, allowing businesses to accurately track the journey of
products from origin to destination [26].

Moreover, blockchain improves the efficiency of supply chain operations by automating
processes such as contract execution, payment settlement, and inventory management. Blockchain-
powered smart contracts enable self-executing agreements, reducing paperwork and streamlining
transactions.

Additionally, blockchain mitigates risks associated with counterfeit products and fraudulent
activities. With its immutable nature, blockchain ensures the authenticity and integrity of products,
safeguarding consumers and businesses alike.

In conclusion, blockchain technology revolutionizes supply chain management by enhancing
transparency, efficiency, and security. Its widespread adoption promises to reshape the future of
global commerce, fostering trust and collaboration across supply chain networks.
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Figure 1. Traceability of blockchain [27]

3.1.4. 5G and IoT

5G technology offers ultra-low latency and gigabit-per-second data rates, enabling Supply Chain 4.0
to achieve timely information dissemination for informed decision-making and efficient order
fulfillment.

Supply Chain 4.0 will affect all areas of supply chain management, mainly production planning,
cargo transportation, performance management, order management, collaboration, supply chain
strategy, and the other six aspects. Supply chain management applies the industry's innovative
Internet of Things, advanced robotics, analytics, and big data to improve supply chain service
capabilities and customer satisfaction comprehensively [28].

Moreover, integrating the Internet of Things (IoT) fosters collaboration among supply chain
partners, suppliers, and customers, enhancing performance [29]. Leveraging the capabilities of 5G is
expected to empower customers, suppliers, and internal logistics processes within organizations,
thereby creating a competitive advantage comparable to industry peers.

To address various challenges in supply chain management, IoT introduces unprecedented levels
of visibility, agility, and adaptability [30]. By incorporating IoT technologies into supply chain
management practices, businesses can benefit from cost savings, improved inventory accuracy, and
product tracking capabilities [31]. According to the Vice President and CTO at Telenor Research,
deploying sensors on each item, real-time location details, and other attribute information from the
5G network revolutionizes consumer purchasing behavior [32].

Furthermore, Ubique Internet of Things (UCOT) enables real-time tracking and traceability
throughout the supply chain while proposing blockchain technology for securely recording sensor
information transmitted via 5G networks [33].

3.2. Emergent policies and markets

3.2.1. Belt and Road Initiative

The Belt and Road Initiative was proposed in September 2013. Its principle is to actively promote
cooperation, promote win-win cooperation, and uphold the right approach to justice and shared
interests. All countries are equal participants, contributors, and beneficiaries.

The reason why the Belt and Road has become a global supply chain is also related to its concept.
Its opportunities lie in connecting trade interconnection, financial integration, and cultural
exchanges, from which it can find its trade circulation, and so on.
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The Belt and Road Initiative has provided a new solution for improving global governance and
added vitality to economic globalization to promote common development and prosperity of the
world. The Belt and Road Initiative focuses on the people, eliminating poverty, increasing
employment, and improving people's livelihood. Many scholars believe that such a policy to win the
hearts of the people, better benefit all the people [34].

This is an opportunity and high standards to promote cooperation in various fields and project
construction, winning the trust of countries, which also makes the "Belt and Road" popular
worldwide.

3.2.2. Africa economies

In accelerating the restructuring of global supply chains, African economies are expected to become
an important manufacturing place and a key link in the global technology-intensive supply chain
with their rich key resources and growing consumer markets [35]. 48.1% of the world's cobalt
reserves and 47.6% of manganese reserves are in Africa. Africa also produces other important metals
and minerals for the low-carbon transition: chromium, lithium, natural graphite, nickel, niobium,
rare earth metals, silver, tellurium, and titanium. So, Africa can play the role of a raw material
supplier in the global supply chain, reducing the cost of raw materials in the global supply chain.

However, backward productivity and added value have seriously hindered the pace of supply
chain globalization in African economies [36]. Therefore, expanding the scale of Africa's
infrastructure, improving productivity level and improving logistics performance have become the
key to the next African development policy, which can strengthen Africa's position in the global
supply chain. In addition, African economies should strengthen the management of existing supply
chains to minimize the loopholes in their operations, thus further consolidating the global supply
chain position. African economies are too single and very vulnerable to the impact of economic
fluctuations. Therefore, strengthening the diversification of supply chains is the most important
policy to avoid economic shocks and integrate into the global supply chain [36].

4. Conclusion

In this paper, we reviewed several typical opportunities and challenges faced by global supply
chains and summarized some possible responses by enterprises. Generally, geopolitical conflicts and
unforeseen events pose significant challenges to supply chains, while new technologies, policies,
and markets present tremendous new opportunities for them.

For the global supply chain, opportunities and challenges often affect each other. New
technologies may bring new problems, and new policies may require continuous improvement and a
certain amount of time to demonstrate their advantages. For instance, although 5G technology is
relatively advanced, the lack of application scenarios has not fully realized its advantages in the
supply chain. Despite experiencing rapid development in recent years, Africa is still relatively
underdeveloped at present. Thus, the development and application of new technologies in Africa
will require some time to accumulate, and it will take some time for the benefits to the global supply
chain to fully show. Similarly, the Belt and Road Initiative policy is still imperfect and requires
improvement and adjustment to improve the global supply chain level.

At the same time, opportunities can also turn into challenges. For example, the pandemic has
allowed some regions, such as Africa, to integrate into the global supply chain. Geopolitical
conflicts also drive companies to accelerate the restructuring of their global supply chains to
enhance their resilience.
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Therefore, in the face of many new challenges and opportunities in the future, the development of
the global supply chain is something to look forward to. Companies should prepare early for these
new challenges and opportunities, improve their ability to adapt to uncertainty and enhance their
supply chain, especially their global supply chain capabilities.
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