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Abstract: In the past few years, supply chains have become more complex due to new developments in technology
and an increase in complexities. This has exposed them to more risks and vulnerabilities. These complexities affect
the CEMAC region intensely because they do not have what it takes to properly deal with these risks or reduce the
chances of the risk occurring. Even If they do, the resources are limited and more needs to be done. The evaluation
is done by looking at recent trends in supply chain vulnerability within the region. Findings show that, the major
type of risks and vulnerabilities faced by the CEMAC region are associated with poverty, lack of infrastructure,
limited resources and political instability. The study concluded that, supply chain risks faced by the CEMAC
region greatly affect their economy and relationships with other countries and that unless there is a united effort to
resolve these issues and promote supply chain resilience, they will always be lacking and suffer the consequences
that come with the occurrence of these risks.
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I. INTRODUCTION

Supply chain systems are becoming increasingly lengthy and complex, reflecting the dynamic and global marketplace.
Adopting a more proactive approach to dealing with new and changing risks and vulnerabilities emerging within or
influencing the system may be a wise action to secure the mission of the supply chain system.

In today’s business environment, companies strive for global competitiveness through supply chain management (Tan et
al., 2002; Ketchen Jr & Hult 2007). With the increase in out-sourcing and off-shoring, disruptions in supply chain has
increased (Manuj & Mentzer, 2008; Mudambi & Venzin, 2010). Global supply chain decisions are based on tradeoff
between efficiency and vulnerability in supply chains (Bode & Wagner, 2015). A pivotal step in managing the frequency
and impact of disruptions that may jeopardize the flow in supply chain is the ability to recognize the segments that are
more prone and sensitive to disruption (Blackhurst et al., 2018; Trkman & McCormack, 2009). Supply-chain vulnerability
can be described as the propensity of risk sources and risk drivers that exceed risk-mitigating strategies, thereby leading to
unfavorable results and jeopardizing the supply chain’s ability to productively serve the consumer (Bode & Wagner,
2015; Wagner & Bode, 2006). Supply chain risk and supply chain vulnerability are used interchangeably by authors
(Chapman et al., 2002; Peck, 2006). But Peck (2010) differentiated the terms like supply chain risk, vulnerability and
resilience. Literature defined vulnerably as design and process factors that may increase the exposure to different kind of
internal or external risks in supply chain (Bogataj & Bogataj, 2007). In other words, vulnerability is used to measure the
sensitivity of a supply chain to these disturbances. If managers can assess their supply chain vulnerability, then better
decisions can be taken to make supply chains more robust.

Supply chain vulnerability is a critical issue that affects businesses globally. The Central African Economic and Monetary
Community (CEMAC) region, comprising six countries - Cameroon, Central African Republic, Chad, Congo, Equatorial
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Guinea, and Gabon - is not an exception. Evaluating the risk elements for supply chain vulnerability within the CEMAC
region is essential to ensure the resilience of supply chains and prevent disruptions that can lead to significant economic
losses. One of the major risk elements for supply chain vulnerability in the CEMAC region is poor infrastructure. The
region's poor road networks and inadequate transportation systems make it difficult for goods to move efficiently from
one point to another (Oyono et al., 2020). This situation can lead to delays, damage to goods, and increased transportation
costs, which can ultimately affect the profitability of businesses operating in the region. Another risk element for supply
chain vulnerability in the CEMAC region is political instability. The region has experienced several conflicts and political
crises over the years, which have disrupted business operations and led to significant economic losses (Mvogo &
Ngouhouo, 2019). Political instability creates an uncertain business environment that can discourage investment and
hinder the growth of supply chains. Finally, corruption is another significant risk element for supply chain vulnerability in
the CEMAC region. Corruption increases the cost of doing business by increasing transaction costs and reducing
efficiency (Nkanga & Ojong, 2018). It also undermines trust in institutions and can lead to social unrest, which can
disrupt supply chains.

CEMAC countries have been identified for having high transportation and transit logistics costs which is one of the main
risks/ barriers when it comes to supply chain vulnerability.

Major setbacks in the CEMAC region have to do with poor infrastructure, non-physical barriers and transit logistics
inefficiencies. The transit systems are necessary, especially for the landlocked countries within the CEMAC region
(Central African Republic and Chad) whose main business centers are at least 150km from the nearest port of Doula
(Cameroon). This results to delays and congestion at the port.

These setbacks do not only affect the landlocked countries but affect other CEMAC counties. They face difficulties of
integration and access to the market. Transportation by land is not the best means of transportation for some goods due to
their size and value, so depending only on land transportation is a big issue for these countries, from scarcity of truck
drivers to poor roads and infrastructure, long distance in transportation, delays in traffic and breakdowns, limited access to
markets and high transportation cost. Due to these issues, they then depend on other neighboring CEMAC countries for
access to sea and other resources. Because these landlocked countries depend on neighboring countries for access to sea,
this causes problems like port congestion and inefficiency in distribution of goods for inland transportation. This leads to
delays which pose a big risk to their supply chains. Also, the fact that land locked counties depend on neighboring
countries like Cameroon which are also developing countries that face the same issues of poverty, scarcity of resources
and lack of infrastructure, makes it more problematic. Some major challenges faced by the transportation and logistics
sector in other countries have been overcome with the use of technology. But this is not very effective in CEMAC regions
because of poverty, lack of infrastructure and expertise in those areas.

Another challenge too is attacks by terrorist and the acts of theft that take place during transportation. Not just that, but
also the political instability that some of the countries within the CEMAC region face (like Cameroon with its ongoing
Anglophone crises since 2016). This makes it difficult for foreign industries and markets to want to make them a part of
their supply chain as they fear the many risks that can result from the instability, uncertainty and operational difficulty in
these countries. These risks which are unknown and external, are however difficult to predict and bring a lot of issues to
the supply chain.

Il. LITERATURE REVIEW
Conceptual Review

Epse Giséle Diboué (2019) did a study on “Economic integration and supply chain vulnerability: lessons from the Central
African Economic and Monetary Community (CEMAC)" by examining the impact of economic integration on supply
chain vulnerability in the CEMAC region. The study found that although integration led to increased trade, it also
increased supply chain vulnerability due to increased dependence on other countries. Christian A.N and Fabrice M. M
(2020) also did a study on "Resilience of supply chain in Central Africa: the case of Cameroon, Gabon, and Chad" which
investigated the resilience of supply chains in Cameroon, Gabon, and Chad, which are all part of the CEMAC region. The
study found that although supply chains in these countries were vulnerable to various risks, such as political instability
and poor infrastructure, they demonstrated high levels of resilience.
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Considering natural disasters as a potential threat, Basak K et al; (2019) did a study on "Preparing supply chains for
natural disasters in West and Central Africa: a case study of the CEMAC region". The study revealed that although
natural disasters can cause significant disruptions, businesses in the region can mitigate their impact by developing
contingency plans and investing in alternative transportation routes. Their study is similar to that of Taofeeq I. et la;
(2019) who did a study on "Supply chain risk management and business continuity in emerging economies: evidence
from Central African Economic and Monetary Community (CEMAC)” which indicated that many businesses are aware of
the risks facing their supply chains, but lack the resources and expertise to effectively manage them.

In their article; "The impact of Infrastructure on firm performance in Central African Economic and Monetary
Community (CEMAC)" by Aloysius A. A and Ahmat J. N. N, (2020), examined the impact of infrastructure on firm
performance in the CEMAC region, including its effects on supply chain management. The study showed that
improvements in infrastructure can lead to increased supply chain efficiency and lower costs for businesses operating in
the region.

Joél T. and Anna-Lena S. (2019) investigated the resilience of logistics service providers in the CEMAC region. They
analysed that, although logistics service providers face significant challenges, such as political instability and poor
infrastructure, they demonstrate high levels of resilience through their ability to adapt to changing circumstances.

Bonaventure N. et al; (2020) examined the challenges and opportunities of supply chain management in Cameroon's
timber industry. Their study suggested that supply chain risks, such as political instability and poor infrastructure, are
significant challenges for businesses in this industry, which can be mitigated through effective risk management practices.
The same applies to Charles T. et al; (2020) who assessed the supply chain risk management maturity of two agro-
industrial companies in Cameroon. They concluded that these companies face significant risks, such as political instability
and natural disasters, and that their risk management practices are generally immature. The study proposed several
strategies for improving risk management maturity, including the development of risk management policies and regular
risk assessments. On the other hand, Catherine. A and Paavo. R (2020) evaluated the supply chain disruptions faced by
manufacturing firms in Africa, including those in the CEMAC region. Their findings indicated that these disruptions are
primarily caused by political instability, transportation disruptions, and natural disasters. They proposed several strategies
for mitigating these disruptions, including contingency planning and greater collaboration between stakeholders. In the
same light, Modeste M. T and Wongoh A. F, (2021), examined the role of logistics service providers (LSPs) in managing
supply chain risks in Cameroon, and which their finding stipulating that LSPs are essential in mitigating supply chain
risks, such as those caused by political instability and inadequate infrastructure. They concluded by proposing several
strategies for improving the role of LSPs in supply chain risk management, including closer collaboration with other
stakeholders and leveraging technology to improve visibility.

Theoretical Review

Pienaar et al. (2020) provided a conceptual framework for supply chain risk management, emphasizing the importance of
building resilience and agility into supply chain operations. Their article discussed various risk factors, such as natural
disasters and political instability, and highlights the need for proactive risk management strategies in emerging markets.
Similarly, Sodhi and Tang (2012) discusses the unique challenges of managing supply chain risks in emerging markets,
such as those in the CEMAC region and highlighted the importance of risk assessment, risk mitigation, and risk
monitoring in effective risk management. Meanwhile, Ciocoiu et al. (2017), presented a literature review on risk
management in supply chains emphasizing the importance of collaboration, transparency, and information sharing in
effective risk management practice. They also elaborated on the need for the implementation of risk management
strategies that can account for the unique challenges of operating in emerging markets. However, Natarajan and
Subramanian (2019), provided a systematic review of empirical research on supply chain risk management, identifying
common risk factors and risk management strategies. Their article emphasized on the importance of a holistic approach to
risk management that takes into account various risk factors, including both internal and external risks.

Narasimhan et al. (2013), looked at supply chain disruption from another angle by examining the effects of country level
risk on supply chain disruptions, using the Fukushima disaster as a case study. They highlights the importance of
developing risk management strategies that take into account broader societal risks, such as political instability and
natural disasters that can impact supply chain operations. Wu and Blackhurst (2017), did a similar study but emphasized
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on the role of resilience in supply chain risk management and emphasizes the importance of flexibility, redundancy, and
adaptability in managing risks. They outlined various risk factors, such as political instability and economic instability,
and pointed out the need for proactive risk management strategies that can respond to changing circumstances. Sheffi and
Rice (2020), also looked at supply chain resilience, highlighting the need for proactive risk management strategies that
can address unexpected disruptions. Alshamsi et al. (2017), examines the critical success factors for supply chain risk
management, emphasizing the importance of effective risk assessment, contingency planning, and information sharing.
Although the article focuses on the United Arab Emirates, the findings are relevant for emerging markets, such as the
CEMAC region.

Dubey et al. (2020), looked at another dimension in supply chain risk management by examining the unique challenges of
managing risks in global software supply chains, including those in emerging markets, such as the CEMAC region. They
discussed various risk factors, such as political instability and cyber threats, and highlights the need for proactive
governance mechanisms that can mitigate risks and promote transparency and accountability.

Empirical Review

Bonaventure .N et al; (2020), researched on "Challenges and Opportunities of Supply Chain Management in Africa: A
Case Study of Cameroon's Timber Industry". They study found that supply chain risks, such as political instability and
poor infrastructure, are significant challenges for businesses in this industry, which can be mitigated through effective risk
management practices. Meanwhile Charles .T et al; (2020) did their own research looking at two Agro-Industrial
Companies. They indicated those companies face significant risks, such as political instability and natural disasters, and
that their risk management practices were generally immature. They futher proposed several strategies for improving risk
management maturity, including the development of risk management policies and regular risk assessments by the
companies. These same concerns of political instabilities, poor transport systems, inadequate infrastructures and natural
disasters are shared also by Catherine .A and Paavo .R, (2020), Modeste .M .T and Wongoh .A .F (2021), Eric .C .A .N
and Fabrice .M .M (2020) not forgeting Joél .T and Anna-Lena .S (2019).

Epse .G .D (2019), evaluated the impact of economic integration on supply chain vulnerability in the CEMAC region and
explained that although integration has led to increased trade, it has also increased supply chain vulnerability due to
increased dependence on other countries. This is not far fetch from Basak .K et al; (2019), who also mentioned that
although natural disasters can cause significant disruptions, businesses in the region can mitigate their impact by
developing contingency plans and investing in alternative transportation routes. This is not quite different from Taofeeq .1
et al; (2019) and Aloysius .A .A and Ahmat .J .N .N (2020), who share similar thoughts.

I11. DISCUSSION AND FINDINGS
Risk elements of supply chain vulnerability within the CEMAC region.
e Poor roads and limited/lack of infrastructure.

As it is the case with many African countries, poor roads are an issue in the CEMAC region due to the high cost that
comes within building them. Majority of the roads are unpaved and eroded due to the rain. The lack of the right
infrastructure in transportation and other aspect surrounding supply chain has made it difficult for countries in the
CEMAC region to better analyze and manage their risks. Moreover, the lack of these infrastructures has even posed risks
in a lot of their supply chains like risks of delay and inefficiency that comes as a result of limited/lack of resources.

o Supply chain theft / theft during transportation

The issue of theft is another call for concern. Attack and theft of goods during transit is common. Theft here could be in
the form of, employee theft, shoplifting, administrative error, vendor fraud and arm robbery attacks in ports and during
transportation of goods. There is a significant problem with cargo theft in these countries; one of the reasons being
extreme poverty which causes some people to make theft their main source of income in other to survive. It is difficult to
carefully evaluate and know exactly the points theft occurs in the supply chain due to lack of adequate technology and
expertise. Another problem related to cargo theft is the theft of trucks and the truck driver’s private property. There many
reasons behind truck theft, some of which are, the value of the truck, it’s cargo carrying capacity and valuable documents.
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And it has been noted that about 70% of thefts in these regions take place between 10:00pm to 6:00 am. Therefore, the
time you chose to transport goods is an important factor to consider in transportation.

e Terrorist attacks

A terrorist is a person who intends to frighten others through fear. The term terrorist has been used by states to
illegitimatize political opponents. Terrorism is of the obstacles that hinder CEMAC regions form developing strong
supply chains with the foreign market. With some of the CEMAC countries as “extreme risk” like Cameroon, Chad with
intensification of Boko Haram attacks and DR Congo with its own terrorist attacks. Terrorist have a negative impact on
supply chain by rising cost of transaction through increased security measures. This risk is harder to predict that other
type of supply chain risks. The targets of terrorist are mostly the police, government or other religious institutions but this
affects the supply chain in many ways. For instance, many terrorists plant bombs which explode and kill people, destroy
companies and institutions, destroy trucks, destroy markets, hinder the transportation and production processes.

o Political/geopolitical instability

Political stability is a crucial determinant for most international business supply chains to thrive. It makes sure that the
supply chain runs smoothly, reduces the risks of unforeseen disruptions and ensures that all supply chains process at a
normal rate.

When we talk of geopolitical instability, we think of physical loss or damage directly caused by wars, civil wars, strikes
riots and civil commotions. These actions have an impact on supply chain and pose risks such as delay, risk of crimes, and
increase in prices of goods and cost of living, supply chain disruption.

Political instability occurs when there is sudden and significant change in a nation’s leadership, policies or conditions.
The political instability in some of the CEMAC countries is already a big risk to their supply chain. Most of these
instabilities are said to be caused by low economic growth and weak institutions such as the political instability in Central
African Republic and the Anglophone crises in Cameroon that have persisted since 2016.

e Landlocked countries

Landlocked countries are countries that do not have direct access to sea. So importing/exporting goods become more
complicated, slower and expensive for them. Landlocked countries face a lot of risk and difficulty in transportation.
Because not all goods are best transported by land, the landlocked countries in the CEMAC region (Chad, Central Africa
republic) have to depend on other countries like Cameroon for access to sea. Their main business centers are about 150km
from the Cameroon-Douala seaport. They are highly exposed to the risk of attacks by terrorist groups. This dependency
on other neighboring counties also makes their supply chains vulnerable to delays and disruptions. This also causes high
transportation costs which in effect affect their supply chains. Another issue here is the fact that, those neighboring
countries they depend on are also developing countries and face issue of poor infrastructure leading to delays and
congestion at ports.

Recommendations on the mitigations of these supply chain risks

It is difficult to effectively mitigate supply chain Risk in the CEMAC region. Because the major type of risks they face
with regards to their supply chains are driven by poverty. However, they are a few things that can be implemented that
will help them reduce the level of risk occurrence and not to be affected greatly when these risks occur.

o Organizations should start by knowing their risks. They should classify their risks under known and unknown risks
and the likelihood and impact of that risk occurring. This will help them know how to better plan and access these risks.

e With regards to political instability, political instabilities cannot be completely eliminated, but organizations and
companies can take steps to limit the effect of this risk on their supply chain. Employees should be provided with regular
updates about local government advisories. They should frequently communicate with their international supply chains to
provide them with information about any changes in situation. It is possible that during crises, communication could be
hampered by government interference, damage to communication networks, and loss of power energies. They should
endeavor to maintain current and complete contact with their supply chain members by implementing the use of satellite
phones.
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e Risks regarding theft and terrorists’ attacks are very unpredictable and difficult to deal with. Security procedures
should be put in place for carriers carrying cargo. It is not advisable to allow loads to sit in trucking yards for extended
periods of time except when necessary. They should work in collaboration with their customers and vendors to establish
transit schedules that prioritize their security. For companies outsourcing their transportation to a third party, they should
carryout proper research, look at their past records and make sure their carriers are trustworthy. Tracking devices could be
of great use, they can give you chance to recover stolen loads. It is important to place the tracking device where thieves
can’t easily detect. Transport vessels should be tracked using GPS to know their location at every point in time. Trusted
employees should be hired because sometimes these thefts come from within.

e In the case of landlocked countries, over the past decade, some improvements have been made to help them, like
raising awareness of trade facilitation issues which resulted in significant reduction in lead time to import/export goods on
most corridors. The time goods spend in ports has reduced over the years. Landlocked countries have also made important
progress in related dimensions of connectivity, such as the development of the internet and ICT. These improvements are
great but they are not enough. They still face a lot of difficulties. Some suggestion that could help them include;
implementing a single international transit document (“carnet”) within a region without resubmission at each border. This
could reduce the time spent at borders. Developing a proper regional IT system that allows initiation, tracing and
termination across borders of transit operations. This could help mitigate the risk of theft and increase accountability. (The
World Bank)

IV. CONCLUSION

This article aims to evaluate the risk elements for supply chain vulnerability within the CEMAC region. The supply
chains of countries in the CEMAC region affect their growth and economy. This equally affects their relationships with
other countries. Some of the countries within this region (Central African Republic) are among the poorest countries in
the world.

Unless there is a united effort to resolve some of these issues and promote supply chain resilience, they will always be
lacking and continue to suffer the consequences that come with the occurrence of these risks. Findings were revealed
about the nature of supply chains in the CEMA region. Suggestions were also made about ways to mitigate these risks.
The difficulties faced in carrying out this research include; very limited resources and time.
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