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Abstract: The purpose of the study was to examine the effect of supply chain risk management and risk
mitigation in the petroleum marketing firms in Rivers Sate. The study adopted the the cross-sectional
survey research design. The population of this study consists of the four hundred and fifty (450)
independent petroleum marketers in Rivers Sate. The sample size of this study was drawn from the four
hundred and fifty (450) independent petroleum marketers in Rivers Sate. The sample size of this study
was determined using the Yamane (1967) formula. This method was adopted to generate an appropriate
sample size for the study from which generalization can be made on the entire population because the
population is large. Thus, two hundred and twelve (212) independent marketers or their managers
constituted the respondents of the study. The respondents include directors, station managers, station
supervisors and depot representatives. The hypotheses were tested using the Pearson Moment
Correation Coefficient with the aid of the Satistical Tool for Social Science (SPSSversion 22) The study
revealed that there is, positive, and significant relationship between the supply chain risk management
and risk mitigation. We therefore, concluded that significant relationship exists between supply chain risk
management and risk mitigation in the petroleum marketing firms in the Rivers Sate. As a result, the
study recommends that manages of petroleum marketing Manages in the petroleum marketing firms
should consider transferring some of the exposure in their supply chain through multiple sources such as
insurance, outsourcing etc. Managers in the petroleum marketing firms are to constantly monitor the
supply chainin order to identify appropriate strategies to hedge disruptions

Keywords. Supply Chain Risk Management, Risk Mitigation Risk identification, Risk Transfer, Risk
Acceptance.

Introduction

Therisk that affects the supply chains are multidimensional and have been classified by scholars
as operational risk and disruption risk respectively (Sawik, 2011). The operational risks are those
risks that affect the day to day disturbances in the supply chain operations e.g. the fluctuations in
demand and lead times created by uncertainty in customer demand, uncertainty in supply and
uncertainty in cost). While, the disruption risks are the risk that are external to the supply chain
they include incidents like natural disaster (corona virus pandemic, tsunami in japan, earthquake
typhoons etc.) this has huge impact on the supply chain worldwide the resulting shortage of raw
materials in global supply chain, lega dispute or strike. Scholars like (Garvey et al.,
2015, Dolgui et al., 2018, lvanov et al., 2019b, Pavlov et al., 2019b, Dolgui et al., 2020, Li and
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Zobel, 2020) have shown that these risks are characterized by a very strong and immediate
impact on the SC network design structure since some factories, suppliers and DCs, and
transportation links become temporarily unavailable. Adversely, the resulting material shortages
and delivery delays propagate downstream the SC, causing theripple effect and performance
degradation in terms of revenue, service level and productivity decreases. This necessitate the
need for supply chains risk to be managed so as to mitigate the resultant outcome of an unwanted
event occurring to disrupt the smooth functioning of the supply chains.

Problem Statement

Rivers state is nick-named the treasure base of the nation. An indication of the huge deposit of
the minera resources that are found within the state. The petroleum sector has a very huge
significance to the wellbeing of the state and the nation in general. The petroleum marketing
firms ensure that the petroleum products are distributed to every nook and cranny of the state.
Without these firms most organization and indeed the people of the state will have difficulty in
carrying out most activities such as fueling their cars, running the generating set to power the
office and homes, people will find it difficult to move about as transportation would suffer for
lack of fuel to power the various taxis. It is obvious that the petroleum products are very crucial
to the survival of the citizenry of the state. The recent outbreak of the corona virus pandemic has
once again reveded the fragile state of the supply chain and its attendants effect on the
organization. In situations like this, petroleum marketing firms have a series of common
guestions to ask, for example how long can a supply chain sustain the disruption? How long will
it take the supply chains to recover after the pandemic outbreak? Again which supply chain
operating policy would best suit the situation? Is it to accept the temporal shortage; or to react
situationally by changing the operation policies during the pandemic time. which of these polices
is the most efficient to cope with the disruption at the different levels of severity of the
pandemic. This seek to examine the nexus between supply chain risk management and risk
mitigation within the supply chains of petroleum marketing firmsin Rivers State.

Purpose of The Study
The purpose of the study is to examine the nexus between supply chain risk management and
risk mitigation in the petroleum marketing firmsin rivers state. Other sub objectives include to

1. Ascertain the relationship between risk identification and risk mitigation

2. Risk assessment and risk mitigation

Study Variable and Research Framework.

Study variable are usually pointers as to the direction of the study. This study has two main
variables supply chain risk management (predictor variable) and it has risk identification as its
indicator, while risk mitigation (criterion variable) has risk transfer and risk acceptance as its
measures.
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Fig 1.1 Conceptual framework for Supply chain risk management and mitigation
Source: dimensions adapted from (Stravros et al.2016; Ho et al. 2015), while measures were
adapted from Curkovic et al. (2013)

Resear ch Questions
1. Doesrisk identification influence risk transfer?
2. Canrisk identification influence risk acceptance?
Resear ch Hypotheses

Drawing from the research questions the following hypotheses were devel oped for the study.

Ho;: There is no significant relationship between risk identification and risk transfer in the
petroleum marketing firmsin Rivers State.

Ho,:  Thereis no significant relationship between risk identification and risk acceptance in the
petroleum marketing firmsin Rivers State.

Theoretical Foundation
This study is anchored on the New Institutional Economic Theory (NIET)

Zsidisin and Wagner (2010) deployed the new institutional theory to examine why and how
organizations create business continuity plans that are geared towards managing supply chain
risks. Scholars like Jian (2010) have used theories to reveal important facts about the risk issues
in the supply chain. This has also been beneficial to solving continuing arguments, about the
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construct supply chain risk management. In the view of Williamson (1998) as cited in Mutuku
(2014) the new institutional theory can be used to predict the risk management practices that best
suit an individual organization or that is accepted as the best process for the industry or market.

Supply Chain Risk Management (SCRM)

Diehl and Spinler (2013) described supply chain risk management as the organizations deploy to
deal with risk that can occur in their supply chains. While, Wieland and Wallenburg (2012)
described “supply chain risk management as implementing strategies that hedges risk that occur
regularly or are rare within the supply chain which results from a constant assessment to ensure
that risk is reduced”. The focus of this definition is on how the organization can use strategies to
measure and mitigate risk along the supply chain. Thun and Hoenig, (2011) had suggested that”
supply chain risk management involves, the identification, analysis and control of risk issues
they believe that it includes a cross company orientation that is used to classify and reduce risk
such that they can save cost and increase profit”. This definition is concerned with how the firm
is managing risk with the supply chain. Goh, Lim and Meng (2007) are of the view that “supply
chain risk management refers to the classification and managing of risk among supply chain
partner both internally and externally to limit the disruption altogether”. In this we observe that
the management of risk involves identifying and managing the risk by coordinating both the
internal and external supply chain partners to hedge disruptions. Scholars like (Neiger Rotaru,
Churilov, 2009; Tummala & Schoenherr, 2011; Ho, Zheng, Yildiz & Talluri, 2015) are in
consensus that SCRM is aimed at developing strategies for the identification, assessment,
treatment, and monitoring of risks in supply chains. Ahmed (2017) argues that scholars have
suggested the use of risk identification, risk assessment, risk treatment, and risk monitoring
represent the four main stages of the SCRM process. We deployed risk identification and risk
assessment as dimensions of supply chain risk management in this study.

Risk identification

David Patrick and Kennedy (2015) described risk identification as “the process by which
potential risk sources that may affect the supply chain performance of the organization are
identified.” This description shed great light as to the rationale of risk identification by
organizations on its supply chains; the early detection of the potential risk could mean a huge
difference between loss and competitive edge for the firm. Kern, Moser, Hartmann and Moder
(2012) stated that risk identification is aimed at discovering all the relevant risk and recognize
future uncertainties in order to manage them proactively. The process of identifying risk is any
activity by which organizations determines the risks that could potentially thwart the smooth
running of their operations, thus preventing the achievement of its stated objectives. The goal of
identifying risk is to determine abeit the events that when they happen has the potentials of
adversely affect the organization such that it may not be able to accomplished its set objectives
The supply chain risk may emanate from outside the supply chain or inside the supply chains”
(David et al.2015). scholars like (Breuer, Haasis, Wildebrand 2013; Colin, Pfohl, Gallus &
Thomas 2011; Samvedi, Jain and Chan. 2013; Wilding et al. 2012) are in consensus that risk
identification process is one of the critical and initial stages of the supply chain risk management
process. Also, the process of risk identification along the supply chain allows the firms to
identify the vulnerability that may be found from the inside and from the outside of supply chain.
According to Tummala and Schoenherr (2011) risk identification is a tool that us used to “create
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a comprehensive list of all possible and thinkable risk associated to the supply chain.” The risks
identified need to be categorized as this exercise affords the organization the opportunity
appreciate the types of risk the supply chain is exposed to.

Meanwhile, Kayis and Karningsih (2012) stated that “in identifying risk it is important to note
the existing interrelationship and dependencies between different risk to be able to understand
the risk management better.” Kern et al. (2012) highlighted the possible tools that can be used to
identify risk in the supply chain e.g. SC mapping, process mapping, flow chart, checklists or
check sheets, event tree analysis, fault tree analysis, failure mode and effect analysis (FMEA),
Ishikawa cause and effect analysis (CEA), brainstorming etc.” Tummala et al. (2011) observed
that by using one or severa tools hen identifying risk it will be easier to perform the
identification in a systematic way.”

Risk Mitigation

In the word of Ahmed (2017) risk mitigation can be considered as “the conceptualization of
action plans, task and the process of developing options to enhance opportunities.” He further
stated that risk mitigation alows firms to perform a holistic assessment in order to reduce the
likelihood of threat, exposure or damages that can be harmful to the business operation.
Essentially every risk mitigation plans can be viewed as strategic in nature. Liu, Li, and Wu
(2014) described risk mitigation as “any effort or group of effort that is amed at reducing the
negative impact of an event occurring.” There appear to be a consensus among scholars like
(Liu, Li, & Wu, 2014; Sodhi, Son, & Tang, 2012; Wagner, & Neshat 2012; Curkovic, Scannell,
Wagner, & Vitek, 2013) that risk mitigation has the capacity to reduce the probability of an event
occurring, or reduce the effect after the event has occurred, or both on the organization. Hence,
they arguethat it is essential for managers to choose a strategy that will best mitigate the risk that
is affecting the supply chain of the organization. Again, these group of scholars’ all agree that
firms generally have two types of response to risk mitigation and these include:

Q) Accepting the risk and

2 Reduction or sharing the risk.

©)] Risk Transfer.

Mitigation strategies have been classified by experts into proactive or reactive. (Scholten,
Sharkey Scott, and Fynes 2014; Thun, Druke, and Hoenig. 2011) stated that proactive steps or
strategies “are known to decrease the possibility that a risk will occur in the supply chain, while,
reactive strategies are known to lessen the impact of the risk after it has occurred. Experts say
that proactive strategies refer to improvement in tracking, tracing and the selection competent
suppliers with high pedigree. While, reactive strategies refer to the process of double sourcing,
various sourcing and maintaining safety stocks”. But it is important that before organizations
choose a strategy to mitigate risk, they of necessity evaluate each of the risk facing the supply
chain against the mitigation strategies available to the firm. Scholars are in consensus that “in
order to choose a relevant mitigation strategy for any risk, a cost—benefit analysis needs to be
undertaken with risk appetite as a constraint” (Diehl and Spinler 2013; Kumar Sharma and Bhat
2014). Schmitt and Singh (2012) developed the newsvendor model to evaluate the demand risk,
also Arcelus, Kumar and Srinivasan (2012) in their study the impact of demand disruption used
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the newsvendor model as well. Following in their stead was Tang, Musa and Li (2012) aso
adopted the newsvendor model to investigate the demand risk in the supply chain. Meanwhile
Kang and Kim (2012) used “the mixed integer nonlinear programming model to investigate the
impact of demand risk on the supply chains”. These studies were centered around ‘demand risk
mitigation” and ‘supply chain’ decision making under random demand situations. They were
mainly concerned with determining the optimum order placement and what the replenishment
order would be to minimize the effect of the demand uncertainties. However, Kim (2013)
suggested that “risk should be shared in order to minimize loss that arises over demand
uncertainties his work was based on a four-tier supply chain under dynamic market demand and
suggested that bilateral contracts should be made flexible in terms of the order quantity”. He
argued that the fluctuations in demand can be absorbed by the contract design, which allows for
a more effective inventory management and customer service. We define risk mitigation as the
technique embarked upon by any firm in order to prevent an uncertain event from occurring or
limit the impact of an uncontrollable even when it occurs. In this study we shall use risk
acceptance and risk transfer as measures of risk mitigation.

Risk Acceptance

According to Ghadge, Dani, Chester and Kalawsky (2013) by accepting the risk the firm may
adopt either a buffer measure, contingency plan and/or will ensure it source for it source from a
secure vendor. Ahmed (2017) stated that accepting risk is actually “the last resort in developing
and designing arisk encountering strategy. It implies that when risk is unavoidable and cannot be
controlled, indemnified, eradicated transferred or mitigated; then it must be accepted.” This he
believes ensures that the firm is able to forge ahead as that in itself is significantly better that as
the risk associated with going ahead is are less than the risk of not going forward. There appears
to be no stated guideline that allows for firm to determine the extent of risk an organization can
or should accept. The level of acceptance is based on the context and may include inclination to
risk by the management of such organizations. This implies that the willingness of the
organization or individual to engage in ventures that are risky and are willing to accept the
uncertainty of the outcomes of those ventures while making decisions (Park, Min, & Min, 2016).
Meanwhile, Aglan and Lam (2015) cautioned that the willingness to accept a risk does not imply
ignoring the altogether, rather they counseled that firm continually monitor and track to ensure
that the accepted risk does not increase.

Risk Transfer

Ignacio (2016) defined risk transfer as the subscription to an insurance policy against certain
supply chain risk. The emphasis on this description is that the firm takes on an insurance policy
due to the uncertain nature of the supply chains activities. While, Herrera (2013) is of the view
that supply chain risk transfer often takes the shape of insurance of particular risk, outsourcing or
entering into partnership. Here the argument is that aside from purchasing insurance policy the
firms in the petroleum marketing firms can outsource or partner with other firms in the industry
so as to aid in the execution of task that they don’t have the competence to execute. The
implication is that the contractual agreement to transfer risk which is a legal agreement allows
the firm to be compensated for the insured losses. Diabat, Govindan and Panicker (2012)
described risk transfer as the responsibility that is assigned to another party. For example,
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business disruption risks can be transferred through business interruption insurance (Zhen et al.,
2016). Risk transfer however appears more appropriate for disruption risks with a small
probability and high impact, e.g. natural disasters and terrorist attacks, than for operational risks
with ahigh probability and low impact (Aglan and Lam, 2015).

Supply Chain Risk Management and Risk Mitigation

Supply chain risk management has received considerable attention is recent times. When the
supply chain functions efficiently and effectively the result is a significant edge over the
competition in terms of reduced cost of production and improved quality in products and service
delivery. Ho et al. (2015) noted that supply chain risk management is crucia for risk
management in an organization. They further argue that effective supply chain risk management
enhances organizational performance and provide competitive edge. Also, earlier scholars like
(Li et al. 2015) pointed out that an ineffective supply chain risk management can weaken the
accurate assessment of the uncertainties and risk involved in supply chains. Samira, Mohammad,
and Mgjid (2018) observed that several studies have been undertaken to proffer solutions to the
myriad of SCRM issues that borders on disruptions. Samira et al. (2018) citing (Tang 2006)
noted that “many researchers had in the past developed different strategic models to manage
supply chain risk and alleviate the problems associated with different types of risk.” Interruptions
that are capable of obstructing the stable movement of materials, information and finance thereby
hindering the organization from achieving its set goal which, may negatively influence the
achievement of a firm’s goals and also affect the supply chain, with respect to cost, quality and
time have been described as supply chain risk by scholars like (Colin et al. 2011; Hofmann,
Busse, Bode, & Henke. 2014; Spiegler, Naim, & Wikner 2012). Wilding, Colicha and Strozzi
(2012) categorized supply chain risks as internal and external risks. Scholars like (Dash Wu,
Olson, & Dash Wu 2010; Lin and Zhou 2011) have described Internal risks to include: forecast
inaccuracy, worker accidents, distorted information, quality issues and capacity cost while,
external risks include price fluctuations, plant fires, labour disputes, customs and regul ations and
economic downturns. Because of the above-mentioned risks and their negative effects on firm
operations and performance, firms need have appropriate mitigating strategies in place to reduce
or hedge the effects of disruptions (Johnson, Elliott, & Drake, 2013; Urciuoli, Mohanty, Hintsa,
& Gerine, 2014).

Empirical Reviews

Empirical studies have been done on the construct supply chain risk management. This section
will undertake a review of some of them. Lambaino, Guyo, Odhiambo and Getuno (2018)
conducted a study on risk transfer strategies and supply chain resilience in the petroleum industry
in Kenya. The purpose of the study was to investigate the influence of risk transfer strategies on
supply chain resilience in the Kenyan petroleum industry. The study revealed that risk transfer
strategies have a positive influence on supply chain resilience.

Nooraie and Parast (2015) conducted a study “a multi-objective approach to supply chain risk
management: Integrating visibility with supply and demand risk.” The objective of the study was
to investigate whether a multi-objective approach was sufficient as a mitigation strategy. The
study revealed that increased visibility in supply chains offer huge means of saving cost when
supply chain disturbances happen. This study is similar with our current in terms of proffering
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solution to the issue of supply chain risk management however, the focus of both studies differ
Chen, Sohal and Prajogo (2013) conducted a study “supply chain operational risk mitigation: A
collaborative approach evaluated the supply chain collaboration (SCC) as a risk mitigation
strategy the purpose of the study was to examine the collaborative approach as a mitigation
strategy. They collated data from 203 manufacturing enterprises in Australia”. The findings
reveal that supply chain collaborations do significantly reduce supply chain risks specifically the
study addressed the subject of processing risk where they pointed out that risk have a stark and
direct impact on supply chain performance, also the fact that hazards have been established to be
amajor source of the bulk of external hazards, which might be either from the supply or demand
side. This study has a elements of the current study in the sense that both studies attempt to
proffer solution to supply chain risk issues however, both studies differ in industry.

Wieland and Wallenburg (2012) conducted a “study dealing with supply chain risks linking risk
with management practices and strategies to organizational performance in Germany”. The
empirical analysis was predicated on the survey data from 270 industrial organizations in
Germany, the hypotheses were tested using structural equation modelling. The study reveaed
that supply chain risk management is a prerequisite if firms are to experience agility and strength
such that the firm needs to improve organizational performance. The study differs from the
current study in the sense that its focus is on management practices

Literature Gap

This study tends to bridge the knowledge gap of other research. Firstly, the study conceptualized
supply chain risk management (predictor variable) and risk mitigation (criterion variable) which
there has been little study covering both the two variables. Secondly, the dimensions (risk
identification and risk assessment) and (risk transfer and risk acceptance) employed has
differentiated the work from other research as other research did not use these dimensions and
measure in this order. Thirdly, the location and the population of the study may have been used
but not with the variables under study. Finally, the sample size is also another distinctive factor
from other research study. Therefore, the study serves as a knowledge gap.

M ethodology

This study adopted the cross-sectional survey research design. This research design enabled the
researcher to collect unprejudiced data from the study targets and describe the relationship
between the variables. The population of this study consists of the four hundred and fifty (450)
independent petroleum marketers in Rivers State (IPMAN Journal, 2015). The sample size of
this study was drawn from the four hundred and fifty (450) independent petroleum marketersin
Rivers State. The sample size of this study was determined using the Taro Yamani (1967)
formula. This formula was deployed to generate an appropriate sample size for the study from
which generalization can be made on the entire population because the population is large. Thus,
two hundred and twelve (212) independent marketers or their managers constituted the
respondents of the study. This study made use of both descriptive and inferential statistics to
anayze the data. Thus, univariate descriptive statistics such as the mean, standard deviation,
frequency distribution, percentages, and bar chart were used to analyze the data. Furthermore,
bivariate inferential statistics of Pearson Product Moment Correlation (PPMC) was used to test
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the hypotheses stated in the study with aid of Statistical Package for Social Sciences (SPSS
version 22).
Table 1. Summary of Reliability Analysis

SIN Variables Number of items Cronbach’s Alpha Coefficient
1 Risk Identification 4 0.924
3 Risk Acceptance 4 0.951
4 Risk Transfer 4 0.912

Source: SPSS output 2020

Result and Discussion

Hoi: There is no significant relationship between risk identification and risk transfer in the
petroleum marketing firms

Table 2; Correlation between Risk Identification and Risk Transfer

Risk Risk
Identification Transfer
Risk Identification Pearson Correlation 1 .815*%*
Sig.(2-tailed) .000
N 200 200
Risk Transfer Pearson Correlation .815 1
Sig.(2-tailed) .000
N 200 200

**Correlation is significant at 0.01 leve (2-tailed)

The result above in table 2 is indicative of a strong and positive relationship between risk
identification and risk transfer. As shown by the correlation coefficient of 0.815. the probability
value is less than the critical value i.e. 0.000< 0.05. thus, we regject the null hypothesis which
states that there is no significant relationship between risk identification and risk transfer.

Ho,:  Thereis no significant relationship between risk identification and risk acceptance in the
petroleum marketing firms

Table 3: Correlation between Risk I dentification and Risk Acceptance

Risk Risk
identification acceptance
Risk Identification Pearson Correlation 1 312**
Sig.(2-tailed) .000
N 200 200
Risk Acceptance Pearson Correlation -312 1
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Sig.(2-tailed) .000
N 200 200

**Correlation is significant at 0.01 level (2-tailed)

The result above in table 3 is indicative of a significantly weak and negative and relationship
between risk identification and risk acceptance. As shown by the correlation coefficient of .312.
the probability value is less than the critical value i.e. 0.000< 0.05. thus, we regect the null
hypothesis which states that there is no significant relationship between risk identification and
risk acceptance.

Discussion

The result from the study shows that risk identification is significant and positively related to risk
transfer. This is consistent with the position of Lambaino et al. (2018) who found that risk
transfer (an antecedent of risk mitigation) have a positive influence on supply chain resilience.
The result for HO, revealed a significantly weak and negative relationship between risk
identification and risk acceptance. This position is in line with Park et al. (2016) whose stated
that the willingness of organizations to accept risk is a function of decision making. Also, Aglan
and lam (2015) argue that the acceptable risk should be continually monitored to ensure it does
not escalate to a certain threshold

Conclusion

In conclusion the study confirms that a significant relationship exists between supply chain risk
management and risk mitigation in the petroleum marketing firms. The study found that risk
identification is positively related to risk transfer and risk acceptance (antecedents of risk
mitigation). This is the most rational step to take as it shield the organizations from exposures
which, eliminates shortages from adverse fluctuations.

Recommendation

Based on the finding and the conclusion of the study, it is therefore recommended as follows:

% Managesin the petroleum marketing firms should consider transferring some
of the exposure in their supply chain through multiple sources such as
insurance, outsourcing etc.

+ Managersin the petroleum marketing firms are to constantly monitor the
supply chain in order to identify appropriate strategies to hedge disruptions
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