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ABSTRACT

Health Commaodities Supply Chain Risk management is a risk assessment and treatment process
that is critical to improving the various aspects of health commodities supply chain management
performance. Ethiopian pharmaceutical supply service (EPSS), as the sole supplier of program
health commodities and the primary supplier of Revolving Drug Fund health commodities to all
public health facilities in Ethiopia, should prioritize health commodities supply chain risk
management because any risk will have an immediate impact on availability of vital medicines
and human life. The aim of this study is to assess effect of HCSCRM practices on EPSS’s HCSC
performance. The study used explanatory research design. A combination of stratified and simple
random sampling were used, and 126(91.3%) responses were obtained. The collected data were
analyzed using both descriptive and inferential statistics such as percent, mean, standard
deviation, correlation and linear regression. The results revealed that supplier risks poses a much
higher risk in EPSS supply chain, followed by demand risks, process risks and finally
environmental risks. The risk analysis across national EPSS, central, and hubs shows supply risk
is a greater concern at the hubs, whereas demand risk is the priority risk in the central EPSS.
Based on the correlation result supply risks, demand risks, and process risks, strongly negatively
correlated with HCSCM performance of EPSS and all risk categories are statistically significant.
Whilst HCSCR assessment practices and treatment practices were strongly positively correlated
with the HCSCM performance of EPSS. Finally, the study discovered that organizational barriers
have a significant effect at the central EPSS than the hubs whereas technological barriers pose
more effect on the hubs than the center. Regression analysis detected that supply risks, demand
risks, and process risks all have a significant negative impact on performance. EPSS only used the
HCSCRM to a limited extent, but it has a positive effect on performance when implemented
properly. As a result, it is recommended that the organization may intensify systematizing and
implementing the risk assessment and management strategies developed by the organization in
2021.

Keywords: Supply Chain risks, risk management, Performance, barriers of risk management
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CHAPTER ONE

1. INTRODUCTION

This chapter presents background of the study, problem statement, research objectives, research
questions, scope of the study, delamination of the study, limitation of the study, significance of the

study, definition of terms and study organization.

1.1. Background of the study

Supply chain management has evolved over time to meet the changing needs of the global supply
chain (GlobalTranz, 2015). To operate at peak efficiency, the supply chain networks must work
seamlessly. Failure to recognize potential vulnerabilities can jeopardize the supply chain's ability
to deal with unexpected and sudden shocks (Lund et al, 2020). Understanding risk both within and
outside the supply chain allows an organization to more clearly identify its options for optimizing

the supply chain to ensure viability and strength (Shahbaz, 2017).

Supply chain risk management is a formal approach used to identify and mitigate the sources of
disruption and dysfunction within the supply chain(Watson & Mccord, 2015). To manage risks,
organizations must identify the types and sources of the risks, analyze the impact and likelihood
of these risks occurring, and implement interventions (Watson et al., 2021). There is substantial
evidence that failing to effectively manage supply chain risks can have a significant negative
impact on organizations (Mitchell, 1995), and the health commodities supply chain is no

exception, in fact, it has additional negative consequences on human life (Kafumukache, 2019).

The health commodities supply chain is a complex multi-tiered system comprised of public and
private organizations such as private distributors, governmental warehouses, and non-
governmental organizations (Kafumukache, 2019). Health commaodities supply chain efficiency
contributes to commaodity security as well as to the success or failure of any public health program
in a variety of ways, including increased program impact, improved quality of care, and improved

cost effectiveness and efficiency (Deliver, 2011).

EPSS, formerly known as PFSA then EPSA, is a governmental pharmaceutical procurement and
supply agency established by Proclamation No. 553/2007 (PFSA, 2017). Its mission is to provide
high-quality pharmaceuticals to public health facilities at an affordable cost in a sustainable

1



manner (EPSA, 2020). It is in charge of the healthcare supply chain in the public sector and all of
its key functions, such as forecasting, procurement, warehousing, and distribution of medicines,
medical supplies, diagnostic chemicals and reagents, and medical equipment. In addition, the
Organization is working to reduce national pharmaceutical waste and improve pharmaceutical
distribution to service delivery points. Today, its activities constitute an annual turnover of almost
USD 1 billion (EPSA, 2020). The Organization operates through eleven central warehouses and
19 branch warehouses, which serve over 3,800 health facilities, which in turn serve more 105
million people. In 2010, the Organization implemented The Integrated Pharmaceuticals Logistics
System to integrate program pharmaceutical supply management and the Revolving Drug Fund,
as well as to improve end-to-end stock visibility (FMOH, 2015; PFSA, 2017).

Understanding the levels and gaps of SCRM in EPSS is essential for the Organization and the
Ministry of Health to improve access to essential health commodities for the people of Ethiopia
(USAID GSHC-PSM, 2020).

1.2 Problem statement

Risks in the health commodities supply chain are mainly associated with shortages and wastage.
Medicine stock outs/shortage has negative economic, clinical, and humanistic consequences for
patients (Phuong et al., 2019). Whereas medicine wastage due to expiry, damage, lost, obsolete,
or unsafe for use not only reduces therapeutic benefit but also has a negative impact on financial
capability (Gebremariam et al., 2019). Health commodities are too expensive to buy in bulk to

avoid stock outs but doing so also increases the risk of wastage (Jaberidoost et al., 2013a)

According to various studies, the top risks contributing to health commodities stock shortages and
wastage are supply and supplier risks, organizational risks, product discontinuity, loss of cold
chain integrity, product perishability, poor performance, counterfeit, and technological
incapability. (Kafumukache, 2019; Faisal, 2013; Carlos, et al., 2021; Moktadir et al., 2017,
Mokrini et al., 2016).

Recently, it was unearthed that one of the environmental risks, the Covid19 pandemic, contributed
to the HCSCM crisis by causing a drop in trade of between 13% and 32%, resulting in a critical

shortage of medicines in the US and Europe because more than 40% of active ingredients were



imported from abroad, and in Africa, trade volumes are expected to fall by 8% for exports and
16% for imports in 2020. (Mirchandani. 2020; Tirivangani et al., 2021).

Ethiopia's HCSCM system has several flaws, including non-availability, unaffordability,
ineffective storage and inventory management, and irrational use (PFSA, 2015). According to
Sisay et al., 2021, Mohammed et al., 2021, and Kefale & Shebo, 2019, stock outs of essential
medicines at public health facilities continue to be a problem, ranging from 10 to 74 percent. On

the other hand, 2 to 8 percent of medicines are still thrown away as a result of poor SCM practices.

In EPSS, two studies were conducted in 2016 and 2021. The studies revealed that poor risk
identification, increased supplier risk, poor supply chain risk management implementation, and
numerous barriers to implementing supply chain risk management all contributed to frequent
shortages and stock outs of health commaodities. Inability to meet customer demand, lead time
variability, poor logistics performance of suppliers, and forecasting errors are also high-risk score
categories. EPSS risk management practices were in their infancy, according to some of
respondents (Mengistu, 2016; Tamire et al., 2021).

EPSS, as the sole supplier of program health commodities, and as the primary supplier of RDF
pharmaceuticals to all public health facilities in Ethiopia, should prioritize SCRM in the health
commaodities supply because any risk will have an immediate impact on availability and human
life. Nonetheless, according to some directorate interviews, EPSS lacks a dedicated department,
team, or responsible directorate in charge of implementing SCRM, as well as a clear risk
management strategy or system (EPSA, 2021).

As of the best of my knowledge there have been only two studies conducted at EPSS attempted to
analyze SCRM practices. The first article has limited its scope to the central EPSS and operational
directorates and believing reforms has occurred after which cannot show current and entire picture.
The other research appears to be more comprehensive than the first but also focuses on EPSS's
clusters rather than individual hubs. It considers the working environments of the previous PFSA
and the reformed EPSS to be the same. Furthermore, only 25% of total participants were from the
center, where major supply chain activities such as sourcing, contract management, and CC are
performed, and it focuses on higher-level officials rather than lower-level workers where day-to-
day risks are managed. Given the gaps identified and the fact that neither study covered all aspects,

the aim of this study was to gain a more realistic understanding of how risk management is carried
3



out in EPSS's health commodities Supply Chain in order to provide some insight by balancing
workload proportion and work force stratification. It will also serve as the basis for a larger

research project.

1.3. Research question

With the aim of achieving the objective of the research, the study attempted to answer the
following basic questions

1) What are the potential supply chain risks in EPSS's HCSCM?
2) What HCSCRM practices are in place to be resilient to HCSCM risks at EPSS?

3) What is the effect of health commodity supply chain risks on EPSS's health

commodity supply chain management performance?
4) What are the major barriers affecting HCSCRM practices in EPSS?
1.4, Research Objective

1.4.1. General Objective

The general objective of this research is to assess the effect of health commodity supply chain risk

management practice on EPSS’s health commodity supply chain management performance

1.4.2. Specific Objectives

This research was conducted with specific objectives in mind:
1. To analyze potential health commodities supply chain risks that affect EPSS.

2. To assess the current health commodities supply chain risk management practices of
EPSS.

3. To examine the effect of Health commodities supply chain risks on EPSS’s Health

commodities supply chain management performance.

4. To identify the major barriers that EPSS faces in implementing health commodities

supply chain risk management.



1.5. Scope of the study

Given the various entities involved in the health commodities supply chain network, as well as a
variety of perspectives on the SC process and numerous stakeholders, it is critical to establish
research boundaries early on in order to develop valuable insights.

The geographic scope of this study was limited to the case of EPSS. It included all risks associated
with core supply chain aspects such as quantification, procurement, warehousing and inventory
management, distribution and fleet management, LMIS, financial, and human resource activities
over the last three years, since its transition to EPSS. Major activities such as tendering and contract
management are only practiced at the center, and due to the current security situation, time, and
budget constraints, the study only focused on value-added and accessible hubs; sixteen hubs were
studied (Annex 3). It started with the procurement plan and end with dispatch to the health facility
via catchment hubs. However, no risk assessments was conducted at the supplier or health facility
levels. The study attempted to conceptualize, explore, and describe EPSS’s SCRM practices. The
study identified major risks and challenges in EPSS SCRM implementation, as well as assessed
risk identification, estimation, evaluation, mitigation, and monitoring and evaluation of mitigation

practices.

1.6. Delamination of the study

This study has the potential to go as far as designing a strategy for identified risks by prioritizing
them, as well as involving all pharmaceutical supply chain networks with EPSS, but due to time,
budget, and the scope of the study, this study only implemented a descriptive case study at a point
in time and recommendations were drawn. Which may not show chained and coiled risks occurring
in EPSS for a longer period of time. And, for the same reasons stated above, objectives such as

assessing the impact of risks on the Organization were not included.

1.7. Limitation of the study

This study might be vulnerable to respondent bias, in which individuals who participated in the
study may not answer the respective questions based on the actual practice on the ground because
they assumed that the failure was due to their poor performance, and some respondents might

answered to purposefully advocate the program.



Today's supply chains are too complex and interconnected to study from the perspective of a single
firm; therefore, a larger network must be studied to better understand the firm's position. However,
suppliers, regulatory bodies, customer level and other stakeholders were not included in this study.
This could have an adverse effect on the generalizability of results across the entire HCSCRM
practice. Because of time and resource constraints, this study did not consider risk identification
based on expert opinion, and there was little room to accommodate issues raised by respondents
because much of the information was gathered from literatures and pretests and presented as
closed-ended questions.

1.8. Significance of the study

Apart from its contribution to academic subject development, this study will have the following
major implications. It attempted to identify EPSS’s major risks and explored various supply chain
risk mitigation practices in order to gain an understanding of the implications of those practices in
EPSS’s overall operations. As a result, the Organization will be able to re-examine which supply
chain risks are most prominently affecting their supply chain, and the company will be able to
design practical strategies for making appropriate improvements and taking action to mitigate
those risks. Its contribution may extend to stakeholders and other non-pharmaceutical supply chain
organizations in the country in visualizing risk assessment and risk control practices in order to
reduce supply chain risks and improve product accessibility. Furthermore, it exposed the
researcher to new avenues of investigation and future problem-solving activities. Finally, it will
be useful for other researchers who are inspired to conduct additional research on the areas of

supply chain risk mitigation practices in pharmaceutical supply chain management.
1.9. Definition of terms/Operational terms

Commodity security: is when clients have the products whenever and wherever they need them
(Deliver, 2011).

EPSS National: The Ethiopian pharmaceutical supply service both the central and the Hubs

EPSS Central: The Ethiopian pharmaceutical supply service excluding the hubs

EPSS hubs: The 15 Ethiopian pharmaceutical supply service branches found in different regions



Program health commodities: Essential pharmaceutical products used in the diagnosis and
treatment of specific diseases identified by the MOH as a major public health issue and used
in exempted services. Examples include TB/Leprosy, ARVs, anti-malarials, FP products,
drugs used to treat Ois, NTDS, and NCDs, and so on (FMOH, 2015).

RDF: are pharmaceutical products that are purchased, stored, and distributed entirely through a
revolving drug fund (EPSA, 2017).

Supply chain risk evaluation and management: It is a formal approach used to identify and
mitigate the sources of disruption and dysfunction within the public health supply chain
(Watson & Mccord, 2015).

Supply chain risk: It is all about the variance that occurs during the distribution of the outcomes,

likelihoods, and subjective values of a given supply chain (Project, 2013).

The Organization: Ethiopian pharmaceutical supply service

1.10. Organization of the study

The research is divided into five chapters. Introduction, background of the study, background of
the study area, statement of the problem, objective of the study, basic research questions,
delimitation of the study, limitation of the study, significance of the study, scope of the study,
definition of terms, and organization of the study are included in Chapter One. Under the second
chapter the relevant literature to the study and conceptual framework are discussed. The third
chapter contain the research design, study participants, data sources, data collection instruments,
data collection procedures, and data analysis methods. The fourth chapter present results,
discussion, and interpretation. Finally, in the fifth chapter, a summary of findings, conclusions,
recommendations, and future study suggestions are included.



CHAPTER TWO

2. REVIEW OF RELATED LITRATURE

This review will go over theoretical and empirical SCRM issues. The theoretical review will
examine existing theories (concepts or whole) on supply chain risk management and their
relationships to each activity within it. While previous studies attempting to answer SCRM
practices will be reviewed in the empirical literature review. In addition, a conceptual framework
for the study will be developed to define the study’s relevant variables and map out how they may
relate to one another. Most of the information in the literature review is obtained from published
articles, books, governmental and nongovernmental websites, newspapers, proclamations, and
conference papers.

2.1. Theoretical literature review

2.1.1. Supply chain risks

Risk is a critical concept in many scientific fields, but there is no agreement on how it should be
defined and interpreted. 1SO 9001:2015 defines risk as to the effect of uncertainty on an expected
result. Risk, as defined by Wikipedia, is the possibility of something bad happening. Which entails
uncertainty about the effects/implications of a particular activity in relation to something that
human’s value. According to Aleksandar and Radenko's 2015 review of risk definitions, some
definitions are based on probabilities, others on expected values, some on uncertainty, and others
on objectives. As a result, some define it as a measure of probability and the weight of undesirable
consequences, while others define it as the product of probability and severity, among many other
things. As a result, they stated that there is still an ongoing debate about how risk should be defined
and the validity of various definitions. The term "risk" refers to future events and their
consequences. The concept of ’risk” was invented by humans, so there is no such thing as ’real

risk’ or “objective risk’.

The supply of medicine as a strategic product is a top priority in any health system. Every day, a
lot of people work in the health commaodities supply chain to ensure that clients and patients in
public health facilities receive the products they require. In all of the HCSC activities and
operations, including quantification, procurement, storage, distribution, inventory management,
and reporting the supply chain is almost always vulnerable to risks such as limited procurement

ability due to funding issues, longer lead time due to supplier issues or operations delays, natural
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and man-made/artificial disasters impeding distribution channels, staff incompetence to handle
operations, expiration and stock outs as a result of over and under forecasting, and many more
(Watson & Mccord, 2015;Jaberidoost et al., 2013b;Kafumukache, 2019).

The aforementioned risks disrupt the supply of health commodities in a variety of ways, including
their quantity and quality, as well as their delivery to the right place and customers at the right
time, resulting in increased morbidity and mortality due to a lack of access to essential medicines.
Therefore, risk management is highly recommended in the supply process of pharmaceutical

supply chain management ((Jaberidoost et al., 2013a; Gomez & Espafia, 2020).

2.1.2. Supply chain risk management Processes

Supply chain risk management is a formal approach used to identify and treat the sources of
disruption and dysfunction within the public health supply chain. Risk management can assist
organizations in ensuring the quality and availability of health commodities for their
customers(Watson & Mccord, 2015). It foresees hazards and manages risk through a continuous
process of risk awareness, reduction, or acceptance. It increases the likelihood of achieving supply
chain objectives, reduces costs and improves overall efficiency of supply chain operations,
improves supply chain governance and leadership, increases customer and stakeholder confidence
and trust in the supply chain, and focuses the supply chain manager on proactively managing risk
rather than only reacting to unforeseen events (Project, 2013). The risk management process
involves the systematic application of policies, procedures and practices to the activities of
establishing scope, context and identification, risk assessment, risk treatment, and monitoring and
Evaluation (Gomez & Espafia, 2020).



Risk Assessment

Fizk
Identification
%
Fizk
Analysis
%
Fizk

Evaluation

Communication & consultation
Monitoring and review

Risk Treatment

Figure 2.1.5.1.: Supply chain risk management processes
Source: 1SO 31000, 2018

2.1.1.1. Establishing the scope, context and criteria

The purpose of establishing the scope, the context and criteria is to customize the risk management
process, enabling effective risk assessment and appropriate risk treatment. It addresses the
circumstances in which a supply chain operates (Deliver 2011). By establishing the context, the
objectives, scope and criteria for the remaining risk management process are defined. This
addresses both company external and as well as internal factors, the role of the risk management
process with the company as well as the basic criteria used to evaluate risks. The main input

provided to the risk identification process is the scoping of risk causes and impacts (Project, 2013)
2.1.1.2. Risk assessment
A. Risk Identification

Risk assessment is a systematic process of organizing information to support a risky decision to
be made within a risk management process. It consists of the identification of hazards and the
analysis and evaluation of risks associated with exposure to those hazards. According to 1ISO 3100
Analysis of the risk would include clarifying the nature of the risks, identifying the causes,
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knowing the likelihood of occurrence and the possible impact of these incidents. It is composed of
the measurements of probability and impact. Likelihood measures the probability that the event
will occur based on historical data and expert opinion at a specified time horizon while impact
measures the consequences on the organization by financial measures or scales (Breen, 2008).
Risk assessment is the degree of risk analysis associated with increasing danger to determine which
areas and activities are most vulnerable within the supply chain. Risk assessment includes there

steps, including risk identification, analysis and evaluation (Oehmen et al., 2010).

Risk Identification is the process of determining what, how, why and where things may happen
(Deliver 2011). This step consists of identifying sources of risks, area of impact and, events with
their cause and consequences. The step create a comprehensive list of risks based on events that

have a significant influence on the achievement of the objectives (EPSA, 2021).

A.1 Sources of supply chain risks

According to Shahbaz et al., 2019 there are various perspectives for developing risk sources, i.e.
supply chain risk sources can be divided into two main categories: internal risks/operational risks
and external risks/disruption risks. Internal risks are further subdivided into operational activities,
such as information risks and capacity issues, customer demand, and quality issues. External risks
can also be further classified as competition, economic issues, political insecurity, natural
disasters, and terrorist attacks. According to Shahbaz et al., 2019, sources of supply chain risks
can be classified in three different clusters: (i) Environmental risks: - those external to the supply
chain, (ii) Network-related risks, and (iii) Organizational risks: - which cannot be predicted with
certainty and affect the supply-chain- outcome variables. Other literature categorize risks sources
as Pipeline-related Incidents, Environment-related Incidents, and Stakeholder-related Incidents
(Watson & Mccord, 2015).
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Fig: 2.1.4.1. Areas to examine for sources of supply chain risk
Source: Watson & Mccord, 2015

B. Risk analysis

The analysis of the risks identified previously develops a deeper understanding of these risks. It
generates the necessary information for a correct evaluation of the risk and for the development of
effective treatments (Watson & Mccord, 2015). At the following step as risk analysis, level of risk
in terms of severity of hazard, the likelihood of occurrence and detection should be estimated that
provides a quantitative idea of each risk (Kaur & Singh, 2018). Risk analysis should consider
factors such as: the likelihood of events and consequences; the nature and magnitude of
consequences; complexity and connectivity; time-related factors and volatility; the effectiveness

of existing controls; sensitivity and confidence levels.
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Figure: 2.1.5.3.2.1. : Risk Assessment Matrix
Source: The Global Risks Report 2021

C. Risk Evaluation

Risk evaluation determines whether the risk is tolerable or not and identifies the risk that should
be accorded the highest priority in developing responses for treatment (Jaberidoost et al., 2015).
Based on the information gather in the risk analysis, decisions are made regarding which risk need
treatment and the priority of the risk treatments. It uses the criteria that were defined during the
establishment of the context (EPSA, 2021). This can lead to a decision to: do nothing further;
consider risk treatment options; undertake further analysis to better understand the risk; maintain
existing controls; and reconsider objectives (ISO 31000, 2018).

D. Risk treatment

Determining risk treatment strategy: reducing or avoiding risk, developing contingency plans
(Project, 2013). Justification for risk treatment is broader than solely economic considerations and
should take into account all of the organization’s obligations, voluntary commitments and
stakeholder views. The selection of risk treatment options should be made in accordance with the
organization’s objectives, risk criteria and available resources (ISO 31000, 2018). When selecting
risk treatment options, the organization should consider the values, perceptions and potential
involvement of stakeholders and the most appropriate ways to communicate and consult with
them. Though equally effective, some risk treatments can be more acceptable to some stakeholders

than to others. It involves assessing different treatments, assessing the resulting residual risk and

13



deciding whether additional risk treatment necessary to achieve the intended risk reduction. The
supply chain network consists of trade-offs interrelated by monetary, information, and material
flows(Gurtu & Johny, 2021).

According to Kaur & Singh, 2018 Risk treatment handling options include

e Avoid: Adjust program requirements or constraints to eliminate or reduce the risk. This
adjustment could be accommodated by a change in funding, schedule, or technical

requirements.
e Control: Implement actions to minimize the impact or likelihood of the risk.

e Transfer: Reassign organizational accountability, responsibility, and authority to another

stakeholder willing to accept the risk.

e Watch/Monitor: Monitor the environment for changes that affect the nature and/or the
impact of the risk.

1 1
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e : evaluated ! mitigate IMPACT stock at various
s ooo : RISK : levels in the
| A ! supply chain
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! 1 N s Contracting with
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AVOIDING RISK : os i |+ Improving LMIS :::_Ir:;dltes and
¢ Redesigning the : A(P:(I:oE“P'I'-ING : so that de-:|?|ons . e
supply chain 1 1 are made with ng
network (e : RISK : high quality data supply chain
removing Ielﬁlels} | -(No sPel:.iﬁc N ou:t.;..:,um',ng . partners.
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Source: Project 2013

Figure 2.1.3.4.1.: Selecting Risk Treatment Strategies for Health commodities supply chain
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Health commaodities supply chain managers must learn skillset in order to improve the efficiency
and effectiveness of HCSC programs. To improve the risk treatment capabilities of their supply
chains, they must first understand the current SCRs. Risk-mitigation practices include prioritizing
the supply and quality of medicines, minimizing losses, adequate storage and handling, working
in collaborations between the MOH and pharmaceutical companies, and waste minimization
approaches (Jaberidoost et al., 2015; Moktadir et al., 2017).

E. Monitoring and review

The purpose of monitoring and review is to assure and improve the quality and effectiveness of
process design, implementation and outcomes (Oehmen et al., 2010). Interacts with the identified
risks, including the identification of emerging risks, are monitored and reviewed, so changes to
their evaluation and treatment can be made if necessary. It interacts with all other risk management

process to enable process control and improvements (Jaberidoost et al., 2015).
F. Communication and consultation

Communication and consultation with external and internal stakeholders should occur at all stages
of the risk management process. It should facilitate the exchange of necessary information as well
as the coordination of stakeholders and their perceptions throughout the risk management process.
For the various process steps it mainly focus on: objectives, scope, and criteria (establishing the
context); risk sources, consequences, and related events (identification); analysis method and data
generation (analysis); judgment of evaluation criteria (evaluation); and appropriate treatment
measures (treatment) (Oehmen et al., 2010). The risk management process begins with

understanding the context of the health program.

2.2. Empirical literature review

2.2.1. Health commodities supply chain risks

Globally abundant amount of article could be found which focuses on supply chain risks
management with a focus on health commodities; among them some review studies in supply chain
risk management with a focus supply chain logistics, Jaberidoost et al., 2013b; Carlos 2021; Wang,
2018; Kafumukache, 2019; Etemadi, et al., 2021). Manufacturing firms risk management
practices Zameer, 2017, quality assurance; Kumar, & Jha, 2018, and enterprise risk management

(Rogachev, 2008). In Ethiopian context there are articles focus on supply chain risk management
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to mention some, Mestawet, 2020; Yoseph, 2017; Yeshewas, 2020, Mekonnen 2019 and but only
three articles specifically work on PSC risk management Tamire et al., 2021, Neguse S., & Jebena,
T 2019 and Mengistu 2016 as to my knowledge.

According to Etemadi et al., 2021, a large number of supply chain risk management articles were
published in 2019 but drastically decreased in 2020.

SCRM publications

120
100
80
60
40
20

2017 2018 2019 2020

Figure 2.2.: Distribution of articles over time by year of publication
Source: Etemadi, et al., 2021

Supply chain risks have always existed in the process of balancing supply and demand. A literature
review titled "A Novel Classification of Supply Chain Risks" classified supply chain risks into two
categories: internal risks/operational risks and external risks/disruption risks. Internal risks are
classified as operational activities, and these include information risks and capacity issues,
customer demand, and quality issues. Competition, economic issues, political instability, natural
disasters, and terrorist attacks are examples of external risks. In addition, he categorizes supply
chain risks as supply risk, process risk, demand risk, and environment risk by combining an
environmental, network-related, and organizational risk classification perspective with internal to
the firm, external to the supply chain, and external to the firm classification perspectives (Shahbaz
etal., 2019).

Two studies found that the majority of risks in the pharmaceutical supply chain were internal risks
caused by poor process, people, and function management, which could be managed with

appropriate mitigation strategies (Jaberidoost et al., 2013b; Mokrini et al., 2016).

According to Gomez and Espana 2020, identified risk factors in the health commodities supply
chain include, but are not limited to, complex global supply chain networks, increased demand for
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just-in-time deliveries, the outsourcing trend, constantly changing customer demand, and a

reduction in supplier base, to name a few. (Gomez & Espafia, 2020).

PwC, 2013 Survey participants ranked the most significant risks to their supply chain as 53% Raw
material price fluctuation, 47% Currency fluctuations, 41% Market changes, 38% Energy/fuel
prices volatility, 34%Environmental catastrophes, 28% Raw material scarcity, 26% Rising labor
costs, and 22% Geopolitical instability(PwC, 2013).

Moktadir et al., 2017 conducted a study in Bangladesh that identified 16 risks using an extensive
review of the literature and the Delphi method. Supply-side risks such as fluctuating import
arrivals, a lack of information sharing, supplier failure, and material shortages were prioritized
over operational, financial, and demand-side risks. The AHP was used to prioritize risks as they

related to the supply, organizational, financial, and demand sides, in that order.

According to Yoseph, 2017, Ethio-telecom supply chain operations were primarily impacted by
demand-side risks such as unexpected volatile demand and distorted information, supply-side risks
such as poor logistics delivery system of suppliers and poor logistic service of third-party service

providers, and quality-related, administrative barriers, capacity risks, and currency problems.

Tamire et al., identified nine risks and classified them into six groups in his assessment of
Pharmaceutical Supply Chain Risk Management at EPSS in 2021. Among these, supply and
demand side risks have the greatest impact on supply chain operations. High risk score categories
include suppliers' inability to meet customer demand, lead time variability, and poor logistics
performance (Tamire et al., 2021). Another study also showed a higher supplier risks existed in

the same organization (Mengistu, 2016).

2.2.2. Health commodities supply chain risk management practices

2.2.2.1. HCSC risk assessment practices
a) HCSCM risk identification practices

Several research papers report on risks in the health commodities supply chain, with some
attempting to quantify or measure them. Supply and supplier issues, fragmentation, delivery
reliability, information flow, quality management system, inventory management, customer

service disruption, research and development, worker skill, planning, organization and processes,
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company strategies, production cost and waste management, fiscal management, currency rate,
logistic, demand, regulations are some of the topics that have been identified as sources of risk for
HCSC in previous studies. (Tamire et al., 2021, Jaberidoost et al., 2015; Carlos et al., 2021,
Charpentier, & Flachaire, 2021).

In a Critical Risk Assessment and Management conducted in Pharmaceutical Industry
respondents’ ranked good communication on the top followed by Clear communication/ feedback
and Organizational adaptation/ culture/ structure as a good strategy of risk identification. Risks
have also prioritized as regulatory risk is more frequently encountered risk in the pharmaceutical
industry followed by Relationship risk, Resource risk and operational risk. The study also revealed
that 58.33% of respondents don’t think that they have realistic expectations about their project job,
for 50% there are critical skills in the project for which no one is identified and 41.67% people

think that don’t have tools in place. (Zameer, 2017).

In a study conducted at the Ethiopian Shipping and Logistics Service Enterprise, the organization
has a formal supply chain risk identification Process but rarely performs risk identification
(Mestawet, 2020).

According to Mengistu 2016, EPSS used risk identification methods to a limited extent, with risk
estimation being the better employed, followed by previous risk, brain storming sessions,
developing a risk register, and surveys. In another study conducted in EPSS, Ethiopia, revealed
that the majority of respondents, 44.6 % agreed that the Organization's risk management practice
is in its infancy. Risk estimation, previous risk assessment, and brainstorming sessions have been

discovered to be effective risk identification methods (Tamire et al., 2021).
b) HCSCM risk analysis practices

HCSC risks, their identification, and their impact are determined by the position of the companies
in the chain, as well as the level of analysis they can perform (Faizal, 2014). Carlos et al., 2021 by
applying the queries in the ontology, the main Risks in transport and storage in pharmaceutical
companies were identified and prioritized by FQFD methodology. Improper fleet followed by
primary packaging material failures, Poor pest control in storage warehouses and transport
vehicles, and Poor packaging are the most critical risks and therefore, those that must be addressed

as a priority by the company.
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In a critical risk assessment and management in Pharmaceutical Industry conducted revealed that
Good leadership and clear communication and organization culture were determined to be the most

important critical success factors for implementation of risk analysis practices (Zameer, 2017).

As stated at the outset of the empirical review, studies were conducted in Ethiopia on the SCRM
process and practice for both health and non-health commodities. According to the findings of the
Heineken brewery study, the factory has experienced risks associated with demand side, supply
side, bureaucratic, infrastructure, and catastrophic risks. The key supply chain risks affecting the
organization are known and documented by the organization but they are not well

categorized/profiled as high, medium & low (Yeshewas, 2020).

In a risk assessment study conducted in Ethiopian Shipping and Logistic Service Enterprises
revealed that majority of the respondent have moderate stand about the organization ability to

prioritize its main supply chain risks (Mestawet, 2020).
¢) HCSCM risk evaluation practices

The risk evaluation was based on three factors: the probability of risks, the hazards of risks on each
supply chain function, and the priority of managing supply chain functions. The AHP group
decision making method was chosen for prioritizing supply chain functions, and a rating scale was
chosen for scoring the hazard of risks on supply chain functions and the probability of risks in the

Iranian pharmaceutical industry. (Jaberidoost, et al., 2015).

A study conducted at the Ethiopian Shipping & Logistics Service Enterprise found that there was
insufficient risk assessment practice and process, that very often followed the procedure to conduct
the assessment, and that there was less emphasis on continuous review of the evaluation process

during the supply chain risk evaluation stage (Mestawet, 2020).
2.2.2.2. HCSCM risk treatment practices

Enablers of risk treatment in the health commodities supply chain, according to Faisal, include
information sharing that improves demand visibility across the supply chain, trust among supply
chain partners, responsive supply chain, collaborative relationships among supply chain partners,
strategic risk planning, and supply chain IT enablement (Faisal, 2013). When risks have been
identified as requiring action, a decision will be made as to whether the health program and
stakeholders require each risk to be controlled. It is technically, safely, and economically feasible

19



for the health program to reduce each of the risks, but there is a possibility that new risks will be
introduced as a result of efforts to control the current risks. Accepting risk, avoiding risk, reducing

risk, and hedging risk are the four general responses to supply chain risk (Kaur et al., 2018).

Two risk treatment actions were proposed in a study on Operational Risk Management in the
Pharmaceutical Supply Chain Using Ontologies and Fuzzy QFD to mitigate and eliminate the main
risks identified (improper fleet and primary packaging material failures). One, establish quality
assurance programs that include procedures for certifying that all operations have been carried out
in accordance with the applicable requirements, standards, and procedures. Two, create checklists
that allow for the most thorough inspection of the vehicle's condition both before and after cargo
entry (Carlos et al., 2021).

A peer review of Quality risk management during pharmaceutical ‘good distribution practices' was
conducted. It demonstrated that a quality risk treatment principle is well exercised during
pharmaceutical good manufacturing practices, whereas the same principles are not diligently
followed during good distribution practices (Kumar, & Jha, 2018).

In A study carried out at the Ethiopian Shipping and Logistics Service Enterprise discovered that
the organization is capable of conducting and implementing risk treatment measures to ensure

effective supply chain risk management (Mestawet, 2020).

According to a study conducted at the Heineken brewery Kilinto site, the most common risk
treatment practices that are used are developing supply chain contingency plans, conducting
supplier capacity assessment and qualification screening, and building long-term relationships

with key suppliers (Yeshiwas, 2020).

Most Ethiopian pharmaceutical manufacturing firms used SCRM practices such as supply chain
flexibility, supply chain collaboration, supply base rationalization, supply chain control, and
supply chain avoidance to varying degrees. SC Collaboration was the most commonly used of the
five SCRM practices, followed by SC Avoidance and SC Control, in that order, while SC
Flexibility and Supply Base Rationalization were the least used. The study's main finding was that
among SCRM practices, SC Flexibility, SC Collaboration, and SC Control had a significant impact

on the supply chain performance of manufacturing firms (Neguse S., & Jebena, T 2019).
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A PFSA SCRM study found a lack of supply chain risk management implementation, with supplier
geographical distance, insufficient technology, poor communication across a supply chain, and a
lack of supply chain management knowledge cited as frequently occurring barriers to adopting
supply chain risk management (Mengistu, 2016).

Another study conducted in EPSS, Ethiopia, revealed that the majority of respondents, 44.6 %
agreed that the Organization's risk management practice is in its infancy. Risk estimation, previous
risk assessment, and brainstorming sessions have been discovered to be effective risk identification
methods. Inventory optimization (29.9 %), sales (22.4 %), and operation planning tools are the
most commonly used risk management tools (27.6 %). Overall, risk management strategies are
being implemented at a lower rate than the national average. Supply side, process, and control
risks all have a negative impact on supply chain performance, whereas risk management practices

have a positive impact (Tamire et al., 2021).

2.2.3. Effects of HCSC risks on the HCSCM performance

The aforementioned risks (supply risk, process risk, demand risk, and environment risk) disrupt
health commodity supply chain in a variety of ways, including quantity and quality, as well as
delivery to the right place and customers at the right time, resulting in increased morbidity and
mortality due to a lack of access to essential medicines. As a result, risk management is highly
recommended in the pharmaceutical supply chain management supply process (Jaberidoost et al.,
2013b; Shahbaz et al., 2019).

Risk management involves at least risk assessment (risk identification, risk anlysis and risk
evaluation) and risk treatment (Gomez & Espafia, 2020). Risk management is not only leads to
process optimization, productivity increase and minimizing business risk, but also will help health
systems to meet goals of supply chain management; Accessibility, Quality and Affordability which
has much influence on economic, social and political effect of the country (Gémez & Espafia,
2020; Jaberidoost et al., 2013b) Risk management also plays an important role in other aspects of
Pharmaceutical’s handling, such as prescription drug management (highly regulated) and rational
use of medicines. (WHO, 2021).

Based on the literature review, the following hypothesis are developed:

H1: The higher the supply risk, the lower the HCSC performance
21



H2: The higher the process risk, the lower the HCSC performance

H3: The higher the demand risk, the lower the HCSC performance

H4: The higher the environment risk, the lower the HCSC performance

H5: The higher the risk assessment practice, the higher the HCSC performance

H6: The higher the appropriateness of risk treatment practice, the higher the HCSC

performance

2.2.4. Barriers in HCSCRM implementation

There are numerous internal and external factors that impede SCRM implementation (Christopher
& Lee, 2001). According to a study conducted by Amato in 2014, the top five barriers to Enterprise
risk management progress were: competing priorities, chosen by 51% of respondents, insufficient
resources, 43%. Lack of perceived value (41%), perception of Enterprise risk management adding
bureaucracy (33%), and lack of board or senior executive Enterprise risk management leadership
(30%). In reality, any company that imports pharmaceuticals that have a direct impact on human
life and have a high financial cost is expected to assess potential risks, but many companies still
do not perform risk assessments due to a lack of time, resources, focus, follow-through, and a true
risk assessment methodology (Fulford, 2017).

A study conducted by Mengistu, 2016 identifies increased costs, poor communication across the
supply chain, insufficient technology, a lack of management support, supplier geographical
distance, and a lack of supply chain management knowledge as potential barriers to the

implementation of SCRM mitigation strategies.

H7: The higher the barriers to implement HCSCRM practices, the lower the HCSC performance

2.3. Conceptual framework of the study
The conceptual framework section on health commodities supply chain risks affecting a firm was
adapted from Shahbaz et al., 2019 supply chain risk assessment categorization, in which the most
common supply chain risks were identified and categorized based on their sources. Concerning

supply chain risk management practices, it was adapted from ISO 31000, 2018, which
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recommended possible supply chain risk management practices developed by various experts,

scholars/empirical researchers in the field of supply chain risk management.

Given the existence of various risks with varying sources, probability of occurrence, and
magnitude of consequences, an SCRM should be part of the management strategy of the given
organization, and it is also an element of the conceptual framework of this research. The conceptual
framework SCRM begins with identifying existing risks from various sources and rating their
relative importance to the Organization's operations, followed by identifying used SCRM tools
used for identifying these risks, and identifying potential barriers that impede SCRM
implementation and progression. As a result, the conceptual framework of this research considers
factors such as communication and consultation, establishing the scope, context, and criteria, risk
sources, risk assessment method, risk treatment methods, Monitor and Review SCRM practices
and potential barriers in implementing SCRM as deciding factors in controlling the SCR mitigation
capability of EPSS.

Barriers in Implementation
of HCSCRM
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Figure: 2.3.1.: Conceptual frame work of the study

Source: Owen survey, 2022

2.4. Identified literature gaps

Several works have been completed in recent years by various scholars in the PSC area,
specifically on understanding of concept, production and distribution system, availability/flow of

medicines, and policy development (Jaberidoost et al. 2013; Carlos, 2021; Etemadi et al., 2021).
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Nonetheless, there is a scarcity of research that has explicitly developed a thorough and sound risk
management framework for evaluating integrated SCRM (e.g., risk factor identification, risk
assessment, and risk mitigation) performance in the public healthcare sector, particularly with
regard to physical flows (Wang, 2018).

In Ethiopia, there have also been completed scholar articles in the area of supply chain risk
management practices of organizations (Mestawet, 2020; Yoseph, 2017; Yeshewas, 2020,
Mekonnen 2019), but only three articles specifically work in relation to health commaodity supply
chain risk management practices of organization. As of my knowledge, Tamire et al., 2021
completed SCRM on PSC at EPSS and its cluster, Mengistu 2016 at the central EPSS, and Neguse
S., & Jebena, T 2019 on SCRM piracies on selected pharmaceutical industries of Ethiopia. This
chapter attempted to review previous SCRM research and identify research gaps, particularly with
regard to healthcare supply chain risk management (HCSCRM). Due to a lack of comprehensive
studies on HCSCRM, this research focuses on how SCRM practices have been implemented in

EPSS in order for the findings to be applied to healthcare supply chain contexts.
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CHAPTER THREE

3. METHODS OF THE STUDY

This chapter presents the methodological aspects of the research. It discusses the study area,
research design, research approach, population and sample design, data source and type, data

collection procedure, method of data analysis and presentation, and Ethical considerations.

3.1. Description of the study area

The study was conducted at EPSS, with a particular emphasis on the operation directorates at the
center and hubs that meet the inclusion criteria. The central EPSS operation directorates include
the quantification and market shaping directorate, the tender directorate, the contract management
directorate, the warehouse and inventory management directorate, and the distribution and fleet
management directorate, Quality control and assurance and policy, plan, monitoring and
evaluation directorate. The hubs are home to the Quantification and market shaping directorate,
the Warehouse and inventory management directorate, and the Distribution and fleet management
directorate. EPSS is an ideal location to study health commodities supply chain risk management,
which is the focus of this paper, because it serves both program and RDF pharmaceuticals for over
3800 public health facilities across the country through its eleven central warehouses and 19 hubs
(EPSA, 2017).

3.2. Research design

The study is primarily explanatory nature and it describes, contrasts, and analyze the current
situation and practice in relation to the identified problem. Descriptive design enables the
researcher to study the elements to be studied in their current state without modifying them, and it
answers the question of "how" supply chain risk management is implemented in EPSS. The
explanatory type was help explain why risks occur and predict future occurrences. It also helps to
characterize the nature and direction of the relationship between supply chain risks and supply
chain risk management practices of EPSS.

3.3. Research approach

The study adopted quantitative as well as a qualitative research approach. The quantitative research

approach is expressed numerically and used to test or confirm theories and assumptions. This
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method can aid in the establishment of generalizable facts about potential supply chain risk, SCRM
practices, and barriers to implement HCSCRM activities. Though not much used in this research,
a qualitative approach is expressed in words and used to comprehend concepts, ideas, or
experiences. It enables the gathering of in-depth insights on topics that are not well understood
and cannot be numerically explained (Streefkerk 2019). As a result, combining these approaches
allowed the researcher to gain a comprehensive understanding of EPSS’s health commodity supply

chain risk management practices.

3.4. Population and Sample Design
The total target population is estimated to be around 2800 people. The central EPSS has 148
employees who work in the directorates that directly manage the EPSS’s supply chain management
operations. Of the 19 EPSS hubs Dessie, Kebridahar, Shire, and Mekele hubs were excluded from
the study due to inaccessibility by the time of data collection. The remaining 15 hubs were included
in the study, with an average operation worker of 14 people. Since the hubs only have three
operational directorates, namely Quantification and Market shaping, and Warehouse and Inventory
management, and distribution and fleet management two participants from each hub was included
in the study. In total, 30 participants was invited to be a part from EPSS hubs. The Central EPSS’s
sampling size is calculated using a formula adapted from lIsrael (Israel, 1992). As a result, the

following formula is used to calculate sample size: -

n =N/ (1+N I %) Where:
N = is the total population = 148
n = is the sample from the population
e = is the error term, which is 5% (i.e., at 95% confidence interval)
n= 148/ (1+148(0.05)?) = 108 target respondent
Hence, the total sample from both hubs and central EPSS were be 138. The total sample is stratified
according to the number of professionals employed in each Operational directorate (see the table

below).
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Table 3.4.1: Sample representation (Stratification by operation directorate)

Directorate Number of Sample size from the
Employee directorates
Quantification and market shaping 20 20* 108/ 148 = 14
Tender Directorate 15 15* 108/ 148 = 11
Contract management Directorate 32 32* 108/ 148 = 23
Warehouse and inventory management 49 49* 108/ 148 = 35
Distribution and fleet management 12 12* 108/ 148 =9
Quality management directorate 9 9* 108/ 148 =6
Policy, plan, monitoring and evaluation 6 6* 108/ 148 =6
directorate
Delivery unit 5 5*108/ 148 =4
Central EPSS Total 148 108
EPSS hubs total 2*15=30
Total participants 138

Source: Own study, 2022

3.5. Data source and type
The study used primary data which data was gathered using a pre-designed questionnaire. It was
gathered through the distribution of questionnaires, which was filled out by professionals working
in each of EPSS's responsible directorates. In this study secondary data was used in substantiating
and triangulating the data obtained from primary sources and it was gathered from available
company reports, published records such as textbooks, journals, magazines, company manuals,
and procedures pertaining to EPSS's supply chain risk management practice. Overall, the data was
regarded as useful for making comparisons and evaluating data. In this thesis, secondary sources
of information were annual reports, books, journal articles, online data sources, and the
Organization's webpages. E-newspapers, e-journals, and e-books were also considered as

secondary data sources for this study.

3.6. Data collection Procedure

A structured questionnaire was used as the primary research tool in this study to collect primary
data. The questionnaire was composed of at five sections. The first section contain general
information, the second seek to identify the main supply chain risks, the third determine EPSS's
supply chain risk assessment and risk treatment practices, the forth tried to capture the effects of
supply chain risks on performance and the final section seek to identify the challenges to

implementing appropriate supply chain risk management practices. There were both open-ended
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and closed-ended questions on the questionnaire. When users don't have to type as much, closed-
ended questions yield higher response rates. In addition, answers to closed-ended questions can be
easily statistically analyzed. The closed-ended questions were the rating scale variety, with the
goal of identifying supply chain risks, establishing evaluation, analyzing risks and treatment
practices, and identifying the challenges in implementing supply chain risk management practices

at EPSS. Long-form, open-ended questions allow the respondent to elaborate on their thoughts.

The questionnaire was pilot tested and revised in response to the gaps discovered, mostly type
errors. It was then distributed to selected directorates and professionals who are directly involved
in EPSS's pharmaceutical supply chain management and supply chain risk management practices
before being collected and analyzed.

3.7. Method of data analysis and presentation
SPSS version 26 was used to process the quantitative data collected. The responses of the
participants were interpreted using descriptive statistics such as percentage, frequency,
interquartile range, median, and mean, as well as inferential statistics such as independent samples

test and regression, and the results were presented in tables and graphs.

The Failure Modes and Effects Analysis (FMEA) method was used to evaluate and prioritize the
supply chain risks identified in this study. The risk priority number (RPN) was calculated for each
identified risk by multiplying its occurrence, severity, and detection score in EXCEL 2013 with
SPSS output as input. And also the risk score value was calculated by multiplying occurrence and
severity. Then Pareto’s principle was followed to categorize the top priority risks (Charpentier &
Flachaire, 2021).

Responses from qualitative sources was analyzed thematically using a triangulation strategy. The
summarized data was interpreted in light of the research questions raised and the research objective

in order to reach a meaningful conclusion and draw recommendations.

3.8. Validity and Reliability test
It is critical to consider reliability and validity when developing a research design, methods, and
writing up results, especially in quantitative research (Middleton, 2021). Reliability and validity

are concepts used to assess the quality of research. They indicate how well a method, technique,
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or test measure something. The investigator tried to develop the questionnaire in such a way that

the validity and reliability of the instruments are maintained in this study.

3.8.1. Validity
The accuracy of a measure is referred to as its validity. The majority of the study questionnaires

was developed based on previous research and was pretested to ensure accuracy. In addition, most
of the questionnaires were based on a review of literatures (Sharma, S. K., & Bhat, A., 2012;
Ambe, I. M. 2014; Tamire et al., T. 2021; Mengistu, W. 2016; Mestawet A. 2020). Furthermore,
data triangulation, methodological triangulation, and theory triangulation was done in order to
check and establish the validity of this study and increase its accuracy (UNAIDS, 2010). Data
triangulation was performed to confirm the consistency of results obtained from various data
sources. Methodological triangulation was carried out using various analytical methods such as
qualitative and quantitative research approach to ensure that the results are consistent. It helps to
reduce the flaws and biases that any single method introduces. Finally, theory triangulation was
employed by using multiple hypotheses when investigating supply chain risks and management

practices at EPSS.

3.8.2. Reliability

The consistency of a measure is referred to as its reliability. The researcher pilot tested the
questionnaire to obtain valuable feedback from respondents and made adjustments based on the
feedback. In addition to the pilot test to determine the consistency of the tool's output, the internal
consistency of the questionnaire was tested using Cronbach's alpha reliability measurement scales
(See the table below). Cronbach's alpha is a measure of reliability associated with the variation
accounted for in the true score of the underlying construct, and it can only be calculated for
variables with more than one measurement question. A value 0.5 is considered adequate, while.70
and above is good, .80 and above is better, and .90 and above is considered best (Chelsea, 2015).

Cronbach's alpha scores for the questionnaire items range from 0.749 to 0.957, which is within the
acceptable range. As a result, the instrument's reliability accounted for an overall Cronbach's alpha
coefficient of 0.966, indicating that the instrument was found to be reliable.
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Table 3.8.2.1. : Cronbach alpha coefficient of the data collection tool used for HCSCRM analysis
of EPSS, Ethiopia, 2022.

Section Cronbach alpha | Number of Items
Supply risk 0.908 | 57

Demand risk 0.910 | 39

Process risk 0.957 | 99

Environmental risk 0.810 | 15

HCSCRM practices 0.870 | 37

HCSCM Performances 0.819 | 20

Potential barriers to implement HCSCRM 0.749 | 13

Over all (Total) 0.966 | 280

Source: Own study, 2022

3.9. Ethical Considerations

Permission was obtained from EPSS prior to data collection using a written support letter from the
School of Commerce (Annex 5). Respondents was well informed about the purpose and benefits
of the study, as well as their full right to refuse or accept participation, during the distribution of
the questionnaire. Furthermore, on the first page of the questionnaire, the participant was informed
that their response will be kept confidential and will only be used for academic purposes.
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CHAPTER FOUR

4. RESULTS, DISCUSSION, AND INTERPRETATION

The data analysis and research findings are presented in this chapter. It begins with the response
rate, then moves on to HCSC risks that are rated and analyzed using the FMEA method, EPSS's
HCSCRM practices, the effects of the identified risks on performance, and finally barriers to
implementing HCSCRM practices. The study used correlation analysis to determine the degree of
association between different variables, and regression analysis to test the effect of independent
variables on dependent variables. The main findings are then compared to the available literature,

and the hypothesis is tested.

4.1. Response rate
A total of 138 questionnaires were distributed to EPSS employees. Of which 128(92.75%) were

returned to the researcher. But from the returned 128 questionnaires 126 (91.3%) was completed
and the rest two were incomplete and unfit for analysis hence discarded. From the 108
questionnaire distributed at the central EPSS 99 (91.67%) was returned and from 30 questionnaires

expected from hubs 27 (90%) questionnaires were collected (see table below).

Table 4.1.1.: Response rate of participants from EPSS center and hubs by department stratification

Directorate Expected | Response | Percentage
Quantification and market shaping 14 14 100%
Tender management 11 11 100%
Contract management 23 20 86.96%
Warehouse and inventory management 35 32 91.43%
Distribution and fleet management 9 9 100%
Quality control and assurance 6 5 83.33%
Policy, plan, monitoring and evaluation 6 5 83.33%
Delivery unit 4 0 0%
Others @ 0 3 -

Central EPSS Total 108 99 91.67%

EPSS hubs total 30 27 90%

Total participants response rate 138 126 91.3%

2 Include cross directorate workers mainly work in the delivery unit and are technical advisors
Source: Own survey, 2022
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4.2. Socio-Demographic characteristics of respondents

Respondents' sociodemographic characteristics include gender, work area, level of academic
achievement, area of specialization, work experience, and respondents' current working
directorate, as detailed in the table below. The questionnaire was completed by 126 people, 100 of
whom were male (79.4 %) and the rest were female. From the total number of respondents, 99
(78.6 %) were from the central EPSS, which handles the majority of procurement and contract
management activities. More than 97 percent of respondents have a bachelor's degree or higher.
The majority of respondents (65.1 %) are pharmacists, followed by LSCM professionals (23.0
percent), Biomedical engineers (7.1 %), and Laboratory professionals (1.6 %). More than 58.7
percent of respondents have more than 6 years of experience signifying that the respondents have
a long history of working in supply chain management activities and that their information is
reliable and relevant to the study. Eighty-two (65.1%) of the participants were officers, 29 (23%)

were team leaders, and 2 (1.6%) were directors, demonstrating that the sample is representative of

all employees.
Table 4.2.1. The sociodemographic characteristics of respondents
Gender
Frequency | Percent
Male 100 79.4
Female 26 20.6
Total 126 100.0
Work area
EPSA Central 99 78.6
EPSA hubs 27 214
Total 126 100.0
Highest level of academic achievement
College certificate 1 0.8
College diploma 1 0.8
Bachelor degree 66 52.4
Master's degree and above 58 46.0
Total 126 100.0
Area of specialization
Pharmacy 82 65.1
Biomedical engineer 9 7.1
Laboratory 2 1.6
Logistics and supply chain management 29 23.0
Other 2 4 3.2
Total 126 100.0
Work experience at EPSA
Less than 1 year 9 7.1
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1-5 years 43 341
6-10 years 50 39.7
Above 10 years 24 19.0
Total 126 100.0
Current position
Officer 82 65.1
Team leader 29 23.0
Director 2 1.6
Other ® 13 10.3
Total 126 100.0
Respondent current directorate
Quantification and market shaping 20 15.9
Tender management 11 8.7
Contract management 20 15.9
Warehouse and inventory management 43 34.1
Distribution and Fleet management 19 15.1
Plan, Monitoring and Evaluation 5 4.0
Quality 5 4.0
Other ¢ 3 2.4
Total 126 100.0

2 include public health and business administration; ® mostly technical advisors ; ¢
professionals working across directorates.
Source: Own Survey, 2022

4.3. Health commodities supply chain risk analysis

Participants were asked to rate the occurrence, severity, and likelihood of EPSS's detection of
identified risks in the second section of the questionnaire, and then the risk score value(RSV) and
risk priority number(RPN) were calculated. Based on each risk RPN, HCSC risks were ranked,
and the cutoff point was determined using the Pareto principle (80-20 rule), which holds that 20%
of risks that affects 80% of EPSS supply chain performance (Alecu F. 2010). Top 10, 10, and 9 of
the 70 identified HCSC risks cover 20 % of EPSS National, Central, and Hubs risks, respectively
(Annex 6).
4.3.1. National EPSS HCSC risks analysis

The table and graph below show the top ten priority risks (20%) ranked from the identified 70
HCSC risks. The study findings revealed that a supplier risk poses a much higher risk in the EPSS
supply chain. Potential risk factors such as exchange rate fluctuations, poor logistics performance
by suppliers, key supplier failure, market failure, and sole supplier pose a greater threat than the
other potential risk factors listed in the supply risk category. Unpredictable demand, forecasting
risk, and product waste are among the top ten demand risks in the EPSS supply chain. IT
infrastructure issues and a lack of technical and managerial skills among staff are two potential
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risks ranked among the 20% risks according to the Pareto principle and thought to be the cause of
more than 80% of EPSS supply chain disruptions. This finding is consistent with a study conducted
by Mengistu, 2016, which found that supply risks such as sole supplier, lead time, currency
fluctuation and item unavailability are the top risks for EPSS that could affect its performance. A
similar study conducted in the same area by Tamire et al., 2021 revealed that supply risks such as
inability to meet customer demand, lead time variability, and supplier poor logistics performance
are causes of EPSS's poor supply chain performance. In line with this study PwC, 2013 Survey
participants ranked the most significant risks to their supply chain as 47% Currency fluctuations,
41% Market changes, 34%Environmental catastrophes, and 22% Geopolitical instability(PwC,
2013). Two other studies found, as this study did, that the majority of risks in the HCSC were
internal risks caused by poor process, people, and function management, which could be managed
with appropriate mitigation strategies. (Jaberidoost et al., 2013b; Mokrini et al., 2016).

Table 4.3.1.1.: Top ten prioritized National EPSS HCSC risks (20 %)

Code | Risk category | Risk type 0 S D RSV RPN | Rank | Cumulative
Exchange rate 7.06 | 6.87 | 5.59

A16 | Supply risk fluctuation 4855 | 271.25 | 1% 2.2%
Suppliers' poor logistics 6.86 | 7.01 | 5.61

A7 Supply risk performance 48.05 | 269.64 | 2" 4.5%
Volatile/unpredicted 6.57 | 7.14 | 5.73

B1 Demand risk | demand 46.94 | 268.97 | 3¢ 6.7%

B2 Demand risk Risks in forecasting 6.63 | 7.00 5.48 46.44 | 254.71 4th 8.8%

B3 | Demandrisk | wastage of product 69317211 509149093 | 254.01| 5% 10.9%

A5 | Supply risk Key supplier failure 6.44 1 7.13 | 5.36 | 4587 | 245.75 | 6 13.0%
IT infrastructure 6.65 | 6.79 | 5.30

C33 | Process risk problems 45.13 | 239.26 | 7" 14.9%

A17 | Supply risk Market failures 6.63 | 7.00 | 515 46.44 | 239.23 | 8™ 16.9%

Al | Supply risk Sole supplier 6.56 | 7.18 | 5.06 | 47,14 | 238.71 | 9t 18.9%
Lack of technical and

C32 Process risk managerial skill of staff 6.13 | 6.56 | 5.71 | 40.17 | 229.52 | 10t 20.8%

Key:

O : Occurrence, S: severity, D: Detection, RSV: Risk Score Value and RPN: Risk Priority Number

Source: Owen survey
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EPSS nationals' top ten(20%) HCSC identified risk
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Figure 4.3.1.1: Prioritized most occuring HCSC risks in EPSS National
Source: Owen survey, 2022
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Figure 4.3.1.2.: The scatter plot of RSV versus RPN risk values in the national EPSS
Source: Owen survey, 2022

The graphs below depict the HCSC risk assessment matrix using RSV and RPN, as well as the
occurrence vs severity comparison. As one can see, all of the top ranked HCSC risks are in the
high potential risk zone in both graphs and require immediate risk treatment to keep the EPSS
Supply chain performance improving. Based on the Pareto principle, the cut-off point for RSV is
40.17 and for RPN is 229.52.
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Figure 4.3.1.3.: The scatter plot of RSV versus RPN risk values and Occurrence Vs Severity in
National EPSS
Source: Owen survey, 2022

4.3.2. Central EPSS HCSC risks

There is no discernible difference between the central and the national EPSS HCSC risks. Except
that the supply risk of exchange rate volatility comes after the demand risk of unanticipated
demand here. Furthermore, here, the range between the first ranked HCSC risk is narrower than
the national range. The table and graph below shows the top ten (20%) ranked EPSS central HCSC
risks. In the risk assessment matrix below, all prioritized risks are classified as high risk.. In
agreement with the study findings, Moktadir et al., 2017 conducted a study in Bangladesh using
an extensive review of the literature, the Delphi method, and AHP to prioritize supply-side risks
such as fluctuating import arrivals, supplier failure, and material shortages over operational,

financial, and demand-side risks.
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Table 4.3.2.1.: Top ten EPSS’s central prioritized HCSC risks (20%)

Increased operational cost

Key supplier failure

Code Category Risk type 0 S D RSV | RPN Rank | Cumulative
) Suppliers' poor logistics 6.88 | 6.95 | 5.74 | 47.80 | 274.27 1st
A7 Supply risk performance 2.2%
. Volatile/unpredicted 6.57 | 7.11 | 5.73 | 46.69 | 267.40 ond
B1 Demand risk demand 4.4%
A16 | Supply risk Exchange rate fluctuation 7.00 | 6.80 | 5.46 | 47.59 | 260.04 3rd 6.5%
Al Supply risk Sole supplier 6.77 | 7.23 | 5.28 | 48.95 | 258.57 Ath 8.7%
C33 Process risk IT infrastructure problems 6.80 | 6.76 | 5.62 | 45.94 | 257.99 5th 10.8%
B3 Demand risk Wastage of product 7.01 | 7.06 | 5.20 | 49.50 | 257.48 eth 12.9%
B2 Demand risk Risks in forecasting 6.49 | 7.04 | 5.59 | 45.73 | 255.42 7th 14.9%
A5 Supply risk Key supplier failure 6.49 | 6.99 | 5.54 | 45.40 | 251.30 gth 17.0%
C25 Process risk Increased operational cost 6.81 | 6.54 | 5.65 | 44.49 | 251.23 gth 19.0%
Lack of technical and 6.06 | 6.49 | 5.75 | 39.36 | 226.24 | 10t
C32 | Process risk managerial skill of staff 20.9%
Key:
O : Occurrence, S: severity, D: Detection, RSV: Risk Score Value and RPN: Risk Priority Number
Source: Owen survey, 2022
EPSS central top ten (20%) Identified risks
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Figure 4.3.2.1.: Prioritized most occuring HCSC risks in EPSS central
Source: Owen survey, 2022
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Figure 4.3.2.2.: The scatter plot of RSV versus RPN risk values in EPSS central
Source: Owen survey, 2022

The central EPSS risks, like the EPSS national prioritized HCSC risks, are included in the scatter
plot of RSV versus RPN and compared with the Occurrence versus Severity scattered plot, and the
results show that the identified risks in the center are also landed on the high risk zone. This
demonstrates that the top ten ranked risks are the most significant treat for the organization's supply
chain performance. According to the Pareto principle, the critical value for RSV is 39.36 and the
critical value for RPN is 226.24.
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Figure 4.3.2.3.: The scatter plot of RSV versus RPN and Occurrence Vs Severity in EPSS central

Source: Owen survey, 2022
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4.3.3. EPSS hubs HCSC risks analysis

Only nine of the 70 HCSC risks identified by EPSS hubs accounted for 20% of the risks, four of
which are in the supply risk category, indicating that the central EPSS is the hubs' concern for the
performance of their health commaodities supply chain. This can be justified by the fact that the
supply risk at the central EPSS has a direct impact on the ability of the central EPSS to supply the
hubs. According to this study, supply risk is the most important factor influencing hub
performance, followed by demand risk. Unexpected increases in demand and longer lead times are
the next most serious threat to the supply chain, after the other potential risk factors. Tamire et al.,
2021, in agreement with this study, revealed that hubs face supply and demand risks to supply
facilities. This was also supported by a study conducted at, Ethio-telecom by Yoseph, 2017 which
revealed that supply chain operations were primarily impacted by demand-side risks such as
unexpected volatile demand and distorted information, supply-side risks such as poor logistics
delivery system of suppliers and poor logistic service of third-party service providers, and quality-

related, administrative barriers, capacity risks, and currency problems.

Table 4.3.3.1.: Top nine EPSS hubs prioritized HCSC risks (20%)

Code Category Risk type o) S D RSV RPN | Rank | Cumulative
A17 | Supply risk Market failures 7.15 | 7.44 | 6.04 | 53.21 | 321.25 1st 2.8%
A16 | Supply risk Exchange rate fluctuation 7.30 | 7.15 | 6.04 | 52.16 | 314.86 ond 5.5%
) Volatile/unpredicted 6.59 | 7.26 | 5.74 | 47.86 | 274.74 3rd 7.9%
B1 Demand risk demand
) Suppliers' poor logistics 6.78 | 7.22 | 5.15 | 48.95 | 252.01 4Ath 10.0%
A7 Supply risk performance
B2 Demand risk Risks in forecasting 7.15 | 6.85 | 5.11 | 48.98 | 250.33 5th 12.2%
A12 | Supply risk Prolonged lead time 7.30 | 7.04 | 4.81 | 51.34 | 247.21 6th 14.3%
Lack of technical and 6.37 | 6.78 | 5.59 | 43.18 | 241.47 7th 16.4%
C32 Process risk managerial skill of staff
The financial statements of | 6.37 | 6.41 | 5.89 | 40.82 | 240.37 gth 18.5%
) the Organization are not
C23 | Process risk well consolidated.
B3 Demand risk Wastage of product 6.63 | 7.74 | 4.67 | 51.32 | 239.49 gth 20.6%
Key:
O : Occurrence, S: severity, D: Detection, RSV: Risk Score Value and RPN: Risk Priority Number

Source: Owen survey, 2022
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EPSS hubs top 9(20%) identified risks
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Figure 4.3.3.1.: Prioritized most occurring HCSC risks in EPSS hubs
Source: Owen survey, 2022
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Figure 4.3.3.2.: The scatter plot of RSV versus RPN risk values in EPSS hubs
Source: Owen survey, 2022

In contrast to the above scattered plot, which shows that some risks are slightly below the high risk
zone, the below scattered plot (O vs S) show that the prioritized top 9 (or 20%) of the identified
HCSC risks at the hubs are still in the high risk zone. This means that EPSS is better at detecting
some of the prioritized risks, as RSV remains high risk while RPN is moderate risk for some of
the identified risks. The findings also revealed that the hubs face the most risks as a result of the

risks created by EPSS central, as supply risk remains at the top of the ranked EPSS hubs HCSC
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risks. Tamire et al., 2021 demonstrated that, with the exception of environmental risks, all risk
categories at the hubs have a similar risk profile, implying that the above justification can be

applied to all hubs.
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Figure 4.3.3.3.: The scatter plot of RSV versus RPN risk values and Occurrence Vs Severity in
EPSS Hubs

Source: Owen survey, 2022

4.3.4. Summary of risk profile across EPSS national, center and hubs

The table below summarizes risk analysis across national, central, and EPSS hubs. As previously
stated, supply risk is a greater concern at the hubs (y2= 126.000, P = 0.000) at 95% confidence
interval, whereas demand risk is the priority risk in the central EPSS (y2= 125.000, P = 0.000).
The risk profile difference between the central EPSS and the hubs is statistically significant (Table
4.3.4.1.). However, as a single organization, supply risk is the priority risk to be assigned in order
to improve the organization's supply chain performance. The findings of this study are similar to
those of Mengistu (2016), who found that supplier risks pose a much greater threat in EPSS's
supply chain. Another study conducted in Bangladesh found that supply-side risks such as
fluctuating import arrivals, a lack of information sharing, supplier failure, and material shortages

were prioritized over operational, financial, and demand-side risks (Moktadir et al., 2017).
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Table 4.3.4.1.: Summary of risk profile across EPSS national, center and hubs

Work area
EPSS Central . Pearson Chi-
EPSS hubs EPSS National Square test
Mean Std. Std. Std. .
Dev. Mean Dev. Mean Dev. Chi-Square Sig.
Supply risk 224.27 105.72 | 235.48 113.53 | 226.68 107.07 | 126.000 0.000
Demand risk 224.82  100.65 | 215.13 118.16 | 222.73 104.24 | 125.000 0.000
Process risk 20535 111.93 | 189.27 122.01 | 201.9  113.85 | 126.000 0.000
Environmental risk 126.48 105.48 | 136.6 84.07 | 128.65 101.04 | 126.000 0.000

SUMMARY OF RISK PROFILE BETWEEN EPSS
CNETRAL AND HUBS
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Figure 4.3.4.1.: Summary of risk profile across EPSS national, center and hubs

4.4, Health Commodities Supply Chain Risk management practices

As discussed in the literature review