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Abstract 
During the last decade, the role of supply chains has increasingly been articulated to be a key issue when it 
comes to universal health coverage. Humanitarian organization, donors and governments have started to realize 
that strong supply chains, in particular increased supply chain visibility, is imperative to ensuring proper 
availability of, and access to, health commodities in low- and middle-income countries (LMICs). 
Understanding the processes at every stage of the supply chain allows for mitigation of risks, forward 
optimization and identification of best practices. More importantly, it ensures the availability of commodities 
at the last mile of distribution.  

During the course of this study, it was shown that the notion of supply chain visibility is an ambiguous concept, 
which makes it challenging for organizations to know how and what to address when aiming to improve the 
level of supply chain visibility. The best way of measuring the level of supply chain visibility was considered 
as being through measuring the quantity, accuracy and freshness of the information (status information, 
transactional information and master data) that is shared throughout the supply chain. By assessing the three 
attributes of the information that is shared within a supply chain, organizations and governments in LMICs, in 
this case the national family planning supply chain of Zimbabwe, can assess the current level of supply chain 
visibility and understand what there is that affects its levels. 

The findings showed that there are many areas that can be addressed when aiming to improve the level of 
supply chain visibility - many of which are not related to sophisticated information technology (IT) solutions. 
However, people tend leap from supply chain visibility to sophisticated IT solutions, when discussing how the 
level of supply chain visibility can be improved. The belief that investments in IT solutions will increase the 
level of supply chain visibility has shown to be an error of perception. When framing a problem solely as a 
technological issue, the risk is that other critical factors that can improve the quantity, accuracy and freshness 
of the information, thus also the supply chain visibility, are overlooked. Instead, this study suggests that 
organizations and governments should address two parameters; system maturity and capacity. Together, they 
capture the full spectrum of factors that can be addressed when aiming to increase the level of supply chain 
visibility in LMICs. System maturity refers to the way in which the supply chain is designed to facilitate for 
superior information sharing, such as frequency of resupply intervals, choice of push- or pull-system, the 
number of tiers or design of the logistics management and information system. The capability refers to the 
aggregated of the system ability, including; workload, training, education, competence, experiences and will 
of individuals working within the supply chain. By using the two parameters as a guideline, the idea is that 
organizations and governments in LMICs will be able capture a broader spectrum of possible areas that can be 
addressed when aiming to improve the level of supply chain visibility. 
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Sammanfattning 
Under det senaste årtiondet har leverantörskedjans roll blivit en nyckelfråga när det kommer till universell 
hälsodekning. Humanitära organisationer, donatorer och regeringar har börjat inse att starka logistikkedjor, i 
synnerhet ökad ”supply chain visibility”, är absolut nödvändiga för att säkerställa rätt tillgång till 
hälsoprodukter i låg- och medelinkomstländer (LMIL). Att förstå processerna i logistikkedjans samtliga led, 
gör att man kan identifiera flaskhalsar, riskminimera och optimera flödet av produkter. Framförallt så 
möjliggör ökad supply chain visibility att man kan säkerställa tillgången på livsnödvändiga hälsoprodukter vid 
logistikkedjans slutdestination.

Under denna studie visade det sig att begreppet supply chain visibility är ett tvetydigt koncept som gör det 
svårt för organisationer att veta hur och vad de bör adressera när de eftersträvar en ökad nivå av synlighet i 
logistikkedjan. De parametrar som ansågs bäst beskriva nivån av supply chain visibility var genom att bedöma 
kvantiteten, noggrannheten och färskheten av informationen (statusinformation, transaktionsinformation och 
masterdata) som delas genom hela logistikkedjan. Genom att granska de tre attributen av den information som 
delas inom en logistikkedja så kan organisationer och regeringar i LMILs, i detta fall den nationella 
logistikkedjan i Zimbabwe, utvärdera den nuvarande nivå av supply chain visibility och förstå vad det är som 
påverkar dess nivå. 

Resultaten för denna studie visade att det finns många områden som kan åtgärdas när man syftar till att förbättra 
nivån av supply chain visibility - varav många inte alls är relaterade till sofistikerade IT-lösningar. Tyvärr, så 
har det visat sig att många individer ofta tror sofistikerade IT-lösningar är lösningen, när man vill öka graden 
av supply chain visibility. Med denna tro riskerar man att förbise andra kritiska faktorer som också kan 
förbättra informationens kvantitet, noggrannhet och färskhet, således även graden av supply chain visibility. 
Denna studie föreslår att organisationer och regeringar istället bör adressera två parametrar; systemmognad 
och kapacitet. Tillsammans fångar de två parametrarna hela spektret av faktorer som kan adresseras när man 
vill öka graden av supply chain visibility. Systemmognad avser utformandet logistikkedjans för att underlätta 
för bättre informationsutbyte, såsom leveransfrekvensen, val av push- eller pull-system, antal 
distributionsnivåer eller utformningen av i logistik- och informationshanteringssystemet. Kapaciteten avser 
den aggregerade förmågan av systemet, vilket bland annat inkluderar; utbildning, träning, kompetens, 
erfarenheter, arbetsbelastning, och vilja hos individer som arbetar inom logistikkedjan. Genom att använda de 
två parametrarna som en riktlinje, är tanken att organisationer och regeringar i LMILs kan fånga ett bredare 
spektrum av möjliga områden som kan adresseras när man syftar till att förbättra nivån på försörjningskedjans 
synlighet. 
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1. INTRODUCTION  
This chapter covers the background of the studied research area. This chapter will start by introducing the 
reader to the subject under investigation including the problematization, followed by a description of the 
purpose and research question. The chapter also describes the expected contribution, delimitation and 
limitation. The chapter ends with describing the outline of this study. The purpose of this chapter is to provide 
the reader with essential background knowledge and introduce the reader to the research area. 

1.1. Background  

Today’s globalized market has created a growing challenge for controlling supply chains in a number of aspects 
(Doesburg et al, 2011). Organizations that previously were serving local markets, now have to supply customers 
at locations far from the local home base. Today, global supply chains are multi-tiered, encompassing various 
activities and channels. Manufacturing, procurement offices and distribution points are at the same time also 
spread all across the globe.  As a result, organizations can not fully monitor their supply chains due to the lack 
of visibility within the supply chain, resulting in disruptions, warehouse stocking or stock outs (Butner, 2010). 
Lack of coordination within the supply chain leads to inefficient and inflexible supply and demand management, 
which further creates more vulnerable, complex and costly supply chains (Butner, 2010). 

The issue of increased complexity and uncertainty as supply chain networks are evolving, is not only a 
concern for private companies that are striving to stay competitive, but also for public organizations that are 
facing the challenge of allocating scarce resources efficiently. During the last decade, the role of supply chains 
has increasingly been articulated to be a key issue when it comes to universal health coverage. Humanitarian 
organization, donors and governments have started to realize that strong supply chains are imperative to 
ensuring proper availability of, and access to, health commodities in LMICs (Solo, 2011).  

Amongst these are United Nations Population Fund (UNFPA), a UN agency that has been procuring 
reproductive health supplies for developing countries for over 40 years. UNFPA are working towards the goal 
of “delivering a world where every pregnancy is wanted, every childbirth is safe and every young person’s 
potential is fulfilled”. To achieve this goal, it is crucial to support women in developing countries and supply 
them with proper access to family planning commodities. However, this is not a trivial task as there often are 
vast geographical distances between manufacturer and end consumer. The journey involves several different 
actors within the supply chain, such as suppliers, procurers and freight-forwarders. All these actors need access 
to accurate information to make correct decisions. Manufacturers need to know how many items to produce, 
procurer needs to know how many items to buy and freight-forwarders need to know what items to ship and at 
what time. In addition, the countries receiving the commodities needs to know which products to order and the 
order lead times in order to fulfil demand on time. 

As of 11th of July 2017, 37 governments, 11 partner organizations and 16 private companies, signed a formal 
global commitment, Family Planning 2020 (FP2020) that was first created in 2012 (UN Foundation, 2017; 
Dukalova et al., 2017). FP2020 serves as an inclusive and results-oriented partnership that supports the rights 
of women and girls to decide, freely and for themselves, whether, when and how many children they want to 
have. Within this commitment are several initiatives to enhance the supply chains, and in particular, the supply 
chain visibility. Globally, the idea is to create a single shared platform called Global Family Planning (FP) 
Visibility and Analytics Network (VAN). The Global FP VAN captures and provides data which enables 
countries and partners to collaborate virtually on forecasted inventory needs. The aim is to synchronize the 
operations of different partners along the supply chain and provide accurate data in real time to support decision 
making and enhance collaboration (FP2020, 2018). Similarly, the idea is that local counterparts should develop 
country FP VANs, that enables real-time tracking of FP commodities at in-country level. These initiatives 
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would allow countries to understand the root causes of stockouts and identify ways to respond. Thus, when 
linked together, the global FP VAN and country FP VAN will provide end-to-end visibility of the entire supply 
chain. Ultimately, the goal is to be able to track products throughout the supply chain, to create more accurate 
forecasts and to improve inventory management and the availability of commodities (FP2020, 2018). 

1.2. Problematization 
In volatile global environments, it is increasingly important to optimize the efficiency of the supply chain. 
However, you can only optimize what you can see. This has led to an increased need for visibility in the supply 
chain, and supply chain visibility has been identified as the key bottle neck in humanitarian supply chains (Solo, 
2011). Understanding the processes at every stage of the supply chain allows for mitigation of risks, forward 
optimization and identification of best practices. Given funding constraints of the humanitarian and public 
sector, supply chain visibility also plays an important role in increasing the relative utility of every dollar of 
funds given from donors. 
 
While the upstream supply chain, from manufacturer to country, is owned by international donors and procurers, 
the in-country supply chains and distribution lays in the hands of the countries receiving the donated goods. 
This is due to an important cornerstone in humanitarian development - that sustainable long-term solutions only 
are achieved if they are country-led and country-driven (UNFPA, 2017). In other words, once the commodities 
reach the countries, the in-country distribution is entrusted to national governments. At in-country level, the 
role of procurers, donors and other implementing partners, is to provide targeted support to the countries, in 
order to strengthen the national capacity and improve their ability to manage and operate the in-country supply 
chains.  
 
However, this structure creates multiple challenges. Firstly, procurers and donors have very limited in-sight to 
the in-country supply chains and how they are managed. It is not clear how the efforts to improve the in-country 
SCV is going to be operationalized and many discussions about how to achieve end-to-end SCV remain 
hypothetical. Secondly, national supply chains often are weak and the possibilities to improve them is often 
challenging, as many countries lack both resources and skills. In order to ever achieve end-to-end visibility and 
to find concrete ways to improve the SCV at in-country level, requires proper understanding of the in-country 
supply chains. 

1.3. Purpose 
The first purpose of this study is to improve the knowledge of the in-country supply chain and how FP 
commodities are distributed at in-country level. This will help to fulfill the second purpose, which is to 
understand possibilities and challenges with improving the SCV at in-country level.  
 
To understand these two purposes, the study starts with investigating the concept of SCV and the nature of 
humanitarian and public supply chains, with focus on FP commodities. To get a more detailed, concrete and in-
depth insight of an in-country supply chain in a LMIC, the public national health supply chain in Zimbabwe 
will be studied. This includes mapping the design and the structure of the public national health supply chain 
and outlining the strategy used to monitor and distribute the provision of FP commodities. It also includes an 
analysis of the information flows and its attributes. This will facilitate for better understanding of the unique 
influencing landscape and allow for identification of important contextual factors, which further helps to 
illustrate what challenges there are in improving SCV. Ultimately, the aim is to help the humanitarian 
community to gain better understanding of the efforts needed to improve the in-country SCV. 
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1.4. Research Questions 
 
To fulfill the purpose of this study following research question has been answered:  
 

RQ: What are the main aspects to address when aiming to improve the level of supply chain visibility 
at in-country level, in humanitarian and public supply chains for family planning commodities? 
 

In order to answer this question, the following sub-questions were formulated: 
 
Sub-RQ1: What determines the level of supply chain visibility? 
Sub-RQ2: What is the current level of supply chain visibility in Zimbabwe? 

 
 

1.5. Expected contributions  
 
Theories and case studies on supply chain management are well covered in the academia (Yadav, 2015). 
However, supply chain visibility is an area that is less investigated (Caridi et al., 2010a), in particular in 
humanitarian and public health supply chains and especially in LMICs (Georgise et at., 2014). Furthermore, 
researchers address that there is a lack of empirical research that captures the environment in which the 
research takes place (Cheung et al., 2017) and that provides deeper and a more structured understanding of 
supply chain issues in LMICs (Maghsoudi and Pazirandeh, 2016; Yadav, 2015).  
 
The expected contribution of this study is to extend the understanding of SCV in general, but more importantly 
in the context of humanitarian and public organizations, at in-country level, in LMICs, in particular. 
Furthermore, the variables that affect the level of SCV is less explored in the literature (Caridi et al., 2010a). 
As such, the study also attempts to extend the knowledge on SCV by assessing the level of visibility in 
quantitative terms, by applying a newly developed framework for measuring visibility.  
 

1.6. Delimitations 
 
Delimitations are based on conscious choice made by the author during the study. Delimitations were also 
articulated by the host organizations for the pre-study as well as the case study, UNFPA and Ministry of Health 
and Child Care in Zimbabwe.  
 
As for this study, the main delimitation is that it focuses on humanitarian and public supply chains, with 
particular focus on FP commodities. Furthermore, the main area of study are the in-country operations, from 
the country receiving the commodities all the way to the final consumer, although some upstream activities are 
described briefly. Accordingly, suppliers are not covered in the research and activities on global level, such as 
manufacturing of the commodities, procurement, shipping from manufacturers to countries etc., were not 
covered in this study, and was assumed to be conducted timely and properly. Lastly, it should also be noted that 
the study focuses on ongoing operations rather than disaster response. This means, that the supply chains that 
are analyzed in this study are permanent and not dynamic and short-lived, for the purpose of supporting a 
particular emergency.  
 

1.7. Limitations 
 
The limitations of this study are conditions, influences and shortcomings that place restrictions on the 
methodology and thereby also on the analysis and the conclusions. As a single case study was used, the research 
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suffers from the same limitations as virtually all case studies; questionable generalization of findings and 
subjectivity in the analysis and the formulation of conclusions (Blomkvist and Hallin, 2015). Other limitations 
were the time constraint and the mandate to access proprietary information. Time constraints reduced the 
number of interviews that were conducted, which particularly affected the outcome of the case study, since 
interviews only was conducted with people monitoring the in-country supply chain at higher levels. 
Furthermore, the landscape in which the research was conducted, was rather sensitive. As this study involved a 
wide range of actors, including procurers, donors and governments, and also conducted only a few weeks prior 
to the election in Zimbabwe, the duration of the case study and the number of interviews had to be restricted. 
 

1.8. Outline 
 
In following section, a brief overview and summary of each chapter is outlined. 
 

 
Figure 1: Structure of the report 

Introduction  
This chapter covers the background of the studied research area. This chapter will start by introducing the 
reader to the subject under investigation including the problematization, followed by a description of the 
purpose and research question. The chapter also describes the expected contribution, delimitation and 
limitation. The chapter ends with describing the outline of this study. The purpose of this chapter is to provide 
the reader with essential background knowledge and introduce the reader to the research area. 
 
Organizational description and study rationale 
This chapter covers the context in which the research was conducted. The chapter starts by introducing the 
reader to the organization in which hosted the research, United Nations Populations Fund, followed by a 
description of the specific unit in where the study was initiated. Lastly, the reader is introduced to the rationale 
of the study. The purpose of this is to provide the reader with background knowledge and contextual information 
needed to understand the rationale of the study. 
 
Methodology 
In this chapter the choice, order and execution of the research methods are both described and motivated. It 
starts with a description of the different stages of the research, followed by a description of the methodological 
approach. It describes how literature has been gathered and outlines how and why the research methods are 
used to capture and analyze the empirical data. The chapter ends with a discussion on the research quality, 
where the reliability, validity and the generalizability of the research is analyzed. The purpose of the 
methodology chapter is to guide the reader through each step of the study and to present the scientific methods 
used to answer the research questions. The aim is to provide a well-established research design, that enables 
other researchers to critically analyze, repeat and extend the research by capturing new or different dimensions 
of the phenomenon, all of which improves the reliability of the research. 

Literature Review 
In this chapter, the theoretical framework is presented. The review is divided in three sections: Supply chain 
visibility and related concepts, Humanitarian and public health supply chains and Conceptualization. The 
purpose is to outline the concept of supply chain visibility, to describe the nature of humanitarian supply chains 
and finally, to describe theories that can be applied in the study. The objective of the literature study is to create 
a solid base of knowledge, in order to understand and analyze the empirical data collection. 
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Empirical Findings 
In this chapter, the empirical part of the research is presented. First, the reader is introduced to the specific 
country where the empirical findings have been gathered, followed by a section describing the efforts, current 
supply chain setup and the historic development in improving access to family planning commodities and its 
supply chain. Stakeholders are outlined, and all procedures of the supply chain cycle are described. Lastly, 
data on stock availability is outlined and the results of the visibility assessment is outlined. The purpose of the 
chapter is to provide the reader with information about how a specific in-country supply chain is structured, 
what influencing factors that can affect its performance and the country’s current level of visibility. 
 
Analysis  
In this chapter, the empirical findings are analyzed in the light of the theories and frameworks that were outlined 
in the literature study. In the first section, the result from the visibility assessment is discussed and analyzed, 
followed a section where the findings are reflected in the light of previous theories on how to best address and 
improve the supply chain visibility. Here, the connectivity/willingness-theory will be used as a baseline for 
discussion. Lastly, an attempt is made to refine and expand the theory in order to fit the particular context, 
humanitarian and public health supply chains in LMIC, in which the case subject operate in. 
 
Conclusion 
This chapter outlines the conclusion that can be drawn from the master thesis and answers the research 
questions that was presented in the introduction. The chapter is divided into two sections. In the first section, 
the research question is answered. In doing so, a concrete and concise version of the study outcomes are 
presented. This is followed by a section that provides recommendations for further research. The purpose of 
the chapter is to concretize and summarize this study and to provide the reader with suggestions that can 
provide depth and width to the research area.   
 
 
 
 
 
  



 
 
 
 

 
19 

2. UNFPA AND STUDY RATIONALE 
This chapter covers the context in which the research was conducted. The chapter starts by introducing the 
reader to the organization in which hosted the research, United Nations Populations Fund, followed by a 
description of the specific unit in where the study was initiated. Lastly, the reader is introduced to the rationale 
of the study. The purpose of this is to provide the reader with background knowledge and contextual information 
needed to understand the rationale of the study. 

2.1. United Nations Populations Fund 
United Nations Populations Fund (UNFPA) is United Nations’ reproductive health and rights agency that has 
been procuring reproductive health commodities for LMICs for over 40 years (UNFPA, 2018c). UNFPA began 
its operations in 1969 and is today the world’s largest international donor and public procurer of sexual and 
reproductive health commodities (UNFPA, 2018b). Their primary role is to address population and 
development issues by focusing on reproductive health and gender equality. They strive towards creating a 
world where “every pregnancy is wanted, every childbirth is sage and every young person's potential is 
fulfilled”. To achieve this, they are working closely with governments and non-governmental organizations 
(NGOs) to support global, national and local programs in more than 150 countries (UNFPA, 2018b). The 
organization has national presence in 121 countries, where each country office provides targeted efforts within 
the UNFPA’s five pillars: Population and development, HIV/AIDS, family planning, maternal health and 
gender. All countries are further divided into six different regions: Arab states (15), Asia & the Pacific (23), 
East & southern Africa (22), Eastern Europe & Central Asia(17), Latin America & the Caribbean (21) and West 
& Central Africa (23), each represented by one regional office (cities marked in red in Figure 2: UNFPA’s 
regional offices (red), sub-regional offices (green) and liaison offices (blue) (UNFPA, 2018d)below). In 
addition, UNFPA also has three Sub-regional offices (marked in green in Figure 2) and six Liaison offices 
(marked in blue in Figure 2), supporting the operations on a global level (UNFPA, 2018d). 
 

 
Figure 2: UNFPA’s regional offices (red), sub-regional offices (green) and liaison offices (blue) (UNFPA, 2018d) 
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2.2. UNFPA Procurement Service Branch 
Located in Copenhagen, under the same roof as 11 other UN agencies, is UNFPA Procurement Service Branch 
(PSB). UNFPA PSB handles procurement of Family Planning (FP) and Reproductive Health (RH) commodities 
to around worldwide and today, they have partnered with more than 200 organizations in over 100 countries 
worldwide (UNFPA, 2018c). In 2017, PSB carried out more than 60 percent of the total procurement volume 
in the world (UNFPA, 2018b). Through UNFPA PSB, governments and NGOs can use donor funds or their 
own financial resources to procure FP and RH supplies. The objective is to give partners access to UNFPA’s 
expertise on procurement, purchasing capacity and quality assurance. Being the largest procurer of FP and RH 
supplies, UNFPA allow partners to access to favorable pricing, optimizing their limited resources while 
simultaneously ensuring that the commodities are delivered in a cost effective and reliable way.  

2.3. Rationale of the study 
As PSB are coordinating supply chain activities, they have a key role in the efforts to improve the global and 
national supply chains. In particular, PSB is one of the key units involved in the GFPVAN initiative on behalf 
of UNFPA. That means that they coordinate activities with partners to establish the GFPVAN platform, 
establish standard product identification to align manufacturers, funders and procurers to improve the upstream 
supply chain visibility. Hence, their focus is mainly on global activities, and their knowledge about the in-
country supply chains and ability to improving the supply chain visibility is very limited. 
 
However, since the ultimate goal is to achieve end-to-end supply chain visibility, it is key to align the global 
work towards improving the visibility in the supply chain with the in-country initiatives. This is where the idea 
of this study came about. The aim of the study is to provide the global community with in-depth insight on the 
in-country supply chains and its operations, in order to gain the understanding of how the global and local 
efforts to improve the SCV can be linked together. In doing so, parts of the study were conducted in 
collaboration with UNFPA Country Office in Zimbabwe, that supports the in-country provision of FP 
commodities to ensure that they reach the end recipient.  
 
However, once the donated and procured commodities are reached by the beneficiary countries, the in-country 
distribution is entrusted to national governments. This means that the commodities provided by UNFPA, are 
delivered through the recipient country’s own national supply chain, together with a wide range of other 
commodities, that may or may not be aimed for FP. Hence, the in-country supply chain is neither handled or 
managed by UNFPA nor exclusively handling commodities provided by UNFPA. Instead, UNFPA’s role in 
the beneficiary countries, is to have strong on-the-ground presence to support the governments in delivering the 
commodities. 
 
Therefore, it is important to note that this study does not provide an exclusive analysis on UNFPA’s supply 
chain nor their commodities. Instead, this study provides an overview of the national public supply chain, 
including all its commodities and actors that are involved provision of FP commodities to the end recipient. 
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4. METHODOLOGY  
In this chapter the choice, order and execution of the research methods are both described and motivated. It 
starts with a description of the different stages of the research, followed by a description of the methodological 
approach. It describes how literature has been gathered and outlines how and why the research methods are 
used to capture and analyze the empirical data. The chapter ends with a discussion on the research quality, 
where the reliability, validity and the generalizability of the research is analyzed. The purpose of the 
methodology chapter is to guide the reader through each step of the study and to present the scientific methods 
used to answer the research questions. The aim is to provide a well-established research design, that enables 
other researchers to critically analyze, repeat and extend the research by capturing new or different dimensions 
of the phenomenon, all of which improves the reliability of the research. 

4.1. Research process 
The process of this study was divided into three separate stages; pre-study, case study and final analysis, shown 
in Figure 3. The first stage (pre-study) was conducted at UNFPA PSB in Copenhagen, whereas the second 
stage (case study) was conducted in Zimbabwe, hosted by UNFPA Zimbabwe Country Office in Harare. The 
third and final stage, was conducted back at UNFPA PSB in Copenhagen and at Royal Institute of Technology 
(KTH) in Stockholm. Throughout the first two stages, literature and theories within the research area was 
reviewed continuously and simultaneously with the interviews. During the last phase, named final analysis, the 
findings during the two prior stages were consolidated, analyzed and concluded.  
 

 

Figure 3: Research Process divided into three stages 

4.1.1. Pre-study at UNFPA PSB 
With the purpose of obtaining a broad understanding of the concept of SCV and its relations to humanitarian 
supply chains in general, and FP supply chains in particular, an exploratory pre-study was carried out at UNFPA 
PSB in Copenhagen. Since the study started with incomplete observations, where neither the scope nor the case 
subject was determined, an abductive research approach was used during this phase (Collis and Hussey, 2009). 
The chosen approach enabled the author to elaborate, think intuitively and make more detailed observations 
through open interviews with employees at PSB together with the literature review (Thagard, 2005). A pre-
study on site, at one of the major players within procurement of FP commodities, helped the author to gain 
insight into the dynamics of FP supply chain and to understand its importance for the global health community. 
It gave the author a holistic view of the organization and its operations related to the provision of FP 
commodities and help to improve the knowledge on their previous efforts related to SCV.  
 
Unstructured and semi-structured interviews were conducted throughout the pre-study, with employees at 
various levels at PSB Copenhagen. Simultaneously, previous literature on SCV in the context of humanitarian 
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organizations and LMIC, was conducted. The abductive research method allowed findings from interviews to 
form thoughts that, affected the choice of literature. This iterative process forced the author to continuously re-
evaluate and improve the choice of theories and hypotheses, illustrated in Figure 4. Although this method was 
rather time-consuming it helped to form a fundamental understanding, which in turn was used to structure, 
scaffold and direct study. Ultimately, this method helped to isolate the area under investigation and formed the 
basis of a more conclusive research design for the case study phase (Blomkvist and Hallin, 2015). 

 
Figure 4: Illustration of the abductive research methodology (Kovacs and Spens, 2005) 

 

4.1.2. Case study in Zimbabwe 
The purpose of the case study was to obtain in-depth understanding of the supply chain in an LMIC. To do so, 
a case study was conducted in Harare, Zimbabwe. The case study was facilitated by UNFPA Country Office, 
although it covered the whole public national supply chain of FP commodities and therefore covered all FP 
commodities that flows through the supply chain and not only those provided by UNFPA. Using one single 
case is suitable when the case; represents an essential issue that can be used to test a theory, highlights an unique 
or extreme phenomenon, or reveals an inaccessible event. As for this case, the primary reason for using a case 
study was to get an in-depth understanding of the phenomenon itself, but also capture the context in which it 
operates in (Blomkvist and Hallin, 2015). Although one single case study does provide richness and depth to 
the area, it constructs idiographic knowledge, i.e. as a tendency to specify, rather than a tendency to generalize. 
Furthermore, a single case study requires an extensive background preparation. This is another reason for the 
extensive pre-study, as it helped to minimize the probability to misinterpret, thus also misrepresent the findings 
in the case subject. 
 
Since a fundamental part of the case study was to reflect upon the empirical reality by mapping out a specific 
in-country supply chain structure, actors involved and the supply chain’s flow of both information and material, 
the first part of the case study research was rather descriptive. Parts of the information used for the initial 
mapping was gained through internal documents, provided by UNFPA Zimbabwe Country Office, prior to the 
visit. As such, the case study was initiated prior to the on-site visit and two skype interviews were held with 
employees at UNFPA Zimbabwe Country Office before arrival.  
 
Besides being a LMIC, the choice of case country, was based on the will of the UNFPA Country Office to 
collaborate and share information about their in-country FP supply chain. The level of will also come with the 
level of knowledge and commitment of the government, when it comes to working towards improving the in-
country supply chain and the level of SCV, since the study required their approval for conducting the study. 
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4.1.3. Final analysis 
The final stage of the study was conducted at UNFPA PSB in Copenhagen and at Royal Institute of Technology 
(KTH) in Stockholm. The analysis of data consisted of a systematic approach of analysing, organizing and 
synthesizing the information that was gathered during the prior two stages. The purpose of this phase was to 
identify patterns and relationships between theory and reality (Collis and Hussey, 2009).  
During this phase a complete transcription of all case study-interviews was done. This means that both questions 
and answers were included and that no information was left out, although it may have been considered as 
unimportant (Thornberg and Charmaz, 2014). In doing so, a proper preparation was done before the interviews 
could be reduced and coded. Coding means that data is arranged into categories of similar nature (Collis and 
Hussey, 2009). Coding was also a good tool for data exclusion, so that only the relevant findings were used. 
Since the coding was also a part of the literature study, initial categories had already been determined. As new 
dimensions emerged during the case study, these had to be re-evaluated.  
 
To confirm information, one semi-structured interview was held through skype with respondents at UNFPA 
Country Office and further information was also confirmed through e-mail contact. One semi-structured 
interview was also conducted with personnel at UNFPA PSB Copenhagen. Important to highlight, is that the 
process of analyzing data started at the same time as the collection of it took place. Thus, the last phase was 
handled as a structured phase of consolidating and completing these, in order to expand theories and advance 
previous knowledge in the area (Neuman, 2006). 

4.2. Data gathering methods 
During both the pre-study and the case study, the empirical data gathering was mainly done through interviews, 
of both unstructured- and semi-structured nature. In alignment with the abductive research approach, literature 
was reviewed throughout the study. Below, is a more detailed description of the data gathering methods used 
during this study. 

4.2.1. Literature review 
A literature review was carried out continuously during the first two phases of the study. Hence, the literature 
study was initiated before the problem had been properly formulated and the research question had been 
articulated.  
 
In alignment with the abductive research approach, the literature review started with broad search terms. The 
purpose was to initially cast a wide net and cover as much as possible of the literature in order to give the 
authors a solid foundational understanding of the subject. Terms such as “Supply chain visibility”, “Supply 
networks visibility”, “Visibility SCM”, “Humanitarian logistics”, “Humanitarian supply chains”, “In-country 
supply chains”, “supply chains developing countries”, “LMIC supply chain management”, “Public 
organizations supply chain management”, “Ongoing operations”, “Development assistance”, “Health 
commodities supply chain”, “Health products supply network”, “Family planning supply chains”, “Commodity 
Security” were used either alone or in some combination.  
 
During this phase the objective was twofold firstly; to explore the concept of SCV, including the benefits and 
challenges of both having it and obtaining it, and secondly; to gain deeper understanding of the nature-, 
structure-, operations- and current developments of humanitarian and public supply chains. For the latter, 
emphasis was put on FP supply chains, both on a global level and in LMICs, including all procedures related 
to the provision of FP commodities all the way to the end recipient. Since the case country was not yet identified 
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during the first phase, this included reading up on literature describing various supply chain setups in different 
LMICs countries. 
 
As the literature study is a way of collecting secondary data, it was of utmost importance to collect data from 
reliable sources and from databases that could be considered trustworthy. In the process of searching for 
research papers, a number of search engines and databases were used. The primary search engine that was used 
was KTHB Primo as it provides access to a number of databases. Google Scholar and Web of science are other 
search engines that were identified as offering access to a highly reliable database with strict standards and as 
such, also frequently used.  
 
In the beginning of the research, resources from a wider time horizon was used to capture both early landmark 
papers and more recent research, which resulted in large amounts of research papers. Here, only relevant papers, 
abstracts, introductions and conclusions were read. From there, only articles that were deemed most relevant 
were read in full and, if relevant, analyzed in depth. As such, the research became more detailed with time and 
specific search terms were synthesized. All articles that were identified as highly relevant for the study were 
summarized in a separate document, highlighting the most vital findings and argumentations. When this was 
done, they were all reduced and coded (Collis and Hussey, 2009). This was done in order to facilitate a more 
efficient work flow as all the relevant information could be easily attainable. Following the abductive research 
approach, this process was done thoroughly during the pre-study, but also throughout the case study, since 
empirical findings affected the choice of theory. Since the pre-study was rather profound, covering a wide area, 
it was rather easy to quickly scaffold and identify key areas in the literature, that matched the empirical findings.  
 
Internal documents   
An important source of knowledge was all the internal documents that were provided by UNFPA PSB during 
the pre-study and by UNFPA Zimbabwe Country office prior to, and during, the case study. Documents 
provided during the pre-study gave contextual information regarding previous, current and coming efforts 
related to improving the provision of FP commodities through increased SCV. It reflected not only UNFPAs 
efforts, but also the global commitments of the humanitarian community as a whole. Specific efforts made on 
national level was also investigated, as was the identification of challenges related to the in-country. This helped 
with orientation, both in terms of specific understanding of how the organization operates and general 
knowledge in the area of humanitarian and public supply chain management. As an abductive approach was 
used for the pre-study, the information obtained from the internal documents made it possible to align the study 
with the interest of both the organization and the host country, once it was determined. 
 
Once Zimbabwe was selected as the case subject, the focus was to gain understanding of their specific supply 
chain. Prior to, and during the case study, the authors were provided with internal documents that described 
Zimbabwe's national health supply chain, providing FP commodities and other essential medicines. These, 
together with other documents found through research in the same area, were studied thoroughly. The 
documents outlined the historical development of the national supply chains, general reviews on the 
performance of the previous supply chain systems, the structure of the current supply chain setup, its strategic 
objectives and operational manuals on how the system is designed to operate. The focus was to prepare for the 
field study and to link the findings to hypothesis and theories developed before the country was determined. 
Data of stock levels in all provinces and their respective districts was also provided. However, the data covered 
only one single stock count and was therefore considered insufficient for analysing. Detection of patterns or 
trends would require a series of data points collected during this time.  
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4.2.2. Interviews 
Since one of the main purposes of the study was to acquire a deep understanding of an in-country supply chain 
a qualitative research approach was chosen for this research. A qualitative focus only on the specific perspective 
of only a few individuals, which enabled the subject material to be evaluated in detail and increased the quality 
of the research. It also allowed the author to cover factors such as human behaviour and attitudes, that 
quantitative methods cannot match (Blomkvist and Hallin, 2015). It also allowed the research framework to be 
fluid and revised based on incoming data. However, this also makes the results highly subjective, which lowers 
the generalizability of the study (Blomkvist and Hallin, 2015).  
 
During the pre-study both unstructured and semi-structured interviews were conducted with employees working 
at UNFPA PSB, at various levels and areas of the unit, summarized in Table 1 below. People in higher positions 
were selected as they have an overview of the subject area and the capability to provide insight on the historical 
efforts and current direction towards improving the level of SCV on a global level. To get a deeper 
understanding of specific activities related to specific processes and operational procedures, interviews were 
conducted with employees at non-managerial positions, involved in the procurement activities of FP 
commodities.  
 
At the start, interviews were unstructured and made in an exploratory manner, which is suitable when what is 
to be found is not yet decided (Blomkvist and Hallin, 2015). This allowed the interviewees to speak freely about 
the topic of SCV. The purpose was to understand the processes of delivering FP commodities from the 
interviewee’s own standpoint, in relation to their own area of work, and understand what the interviewees think 
or feel in relation to the broad topic of SCV. In doing so, many anecdotal stories about the in-country supply 
chain practices were shared, although it was clear that the insights were very limited in relation to the global 
level of things. Once the research area was determined, semi-structured interviews were conducted. In such 
interviews, a set of predetermined questions and topics are formulated beforehand, in order to ensure coherency 
of the results, although the method allows these to be restructured during the interview. The benefit is that it 
offers the possibility to ask follow-up questions and allows the interview to be modified to the knowledgebase 
of the respondent, as it can be difficult to estimate it beforehand (Denscombe, 2003).  
 
The nature of the questions was related to the procedures and steps required when procuring FP commodities, 
including both strategic procedures such as forecasting/quantification and policy making, as well as continuous 
operations related to procurement, ordering, quality assurance, funding disbursement, shipment etc. In doing 
so, the author obtained valuable knowledge of the whole supply chain and procurement cycle, from 
manufacturer to recipient country. Although this was not the key area of the study, it was imperative in order 
to understand the premises and the influencing factors, that affect the in-country operations from a global level.  
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Position Type of interview Time Location 

Supply Chain Visibility Consultant 
IT Specialist 

 
Semi-Structured 

 
60 min 

UN-City, Denmark, Copenhagen 
Skype 

Procurement and Supply Coordinator Semi-structured 60 min UN-City, Denmark, Copenhagen 

Procurement and Supply Coordinator Semi-structured 60 min UN-City, Denmark, Copenhagen 

Contracting Assistant Semi-structured 120 min UN-City, Denmark, Copenhagen 

Programme Analyst 
Technical Specialist  

Semi-structured 75 min UN-City, Denmark, Copenhagen 
Skype 

Programme Analyst 
 

Semi-structured 45 min UN-City, Denmark, Copenhagen 
Skype 

Programme Analyst Semi-structured 30 min UN-City, Denmark, Copenhagen 
Skype 

Deputy Chief 
Procurement Coordinator 
IT Specialist 
Procurement Specialist 
Procurement and Supply Coordinator 
Contracting Assistant 
Supply Chain Specialist 

 
 

 
Unstructured 

 
 

 
N/A 

 
 
 
UN-City, Denmark, Copenhagen 
 

Table 1:  Interviews conducted during the pre-study, including the position, type of interview, time and location. 

As described, the case study was initiated prior to arrival, through two semi-structured skype interviews with 
employees at UNFPA Zimbabwe Country Office. Upon arrival, two additional interviews were held with the 
same respondents, with the purpose to confirm, modify and extend the understanding of the specific supply 
chain and its operations obtained prior to the visit. It also included verification of theories and hypotheses that 
were formulated through the literature study. Once the initial understanding and primary mapping was 
confirmed, challenges were investigated, through the application of theories and hypothesis developed during 
the pre-study. During this phase, semi-structured interviews were conducted with various actors involved in the 
national supply chain of FP commodities (shown in Table 2: Interviews conducted during the case study, 
including the position, type of interview, time and location), with the initial mapping of the information 
flows and the material flows serving as a guideline. The aim was to evaluate the current level of visibility and 
to confirm, disprove and expand hypotheses and theories. In total, eight respondents were interviewed through 
a semi-structured methodology, three of whom only through one visit. However, several unstructured 
discussions were held throughout the case study, also offering valuable insight to the study. 
 
During the case study, the choice of the respondents was made based on the findings from the pre-study and in 
conjunction with the Programme Analyst and Technical Specialist at UNFPA Country Office in Zimbabwe. 
One important aspect in choosing the respondents was to cover a wide range of actors and organizations 
involved in the supply chain, such as donors, operating agent and government officials. 
The goal was to capture as many aspects as possible, in order to obtain a holistic view and understand the 
phenomenon from multiple perspectives. 
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Position Type of 
interview 

Time Location 

Programme Analyst 
Technical Specialist 

Semi-structured 90 min UNFPA Country Office 
Zimbabwe, Harare 

Programme Analyst Semi-structured 120 min UNFPA Country Office 
Zimbabwe, Harare 

Logistics Manager Semi-structured 90 min Zimbabwe National Family Planning Council 
(ZNFPC) 
Zimbabwe, Harare 

Data analyst at LMIS  
Management information systems officer 
 

 
Semi-structured 

 
60 min 

National Pharmaceutical Company (NatPharm) 
Zimbabwe, Harare 
 

 
Supply Chain Management Advisor 

 
Semi-structured 

 
60 min 

Ministry of Health and Child Care (MOHCC), 
Directory of Pharmacy unit 
Zimbabwe, Harare 
 

Technical Director Semi-structured 60 min *Anonymous 
Zimbabwe, Harare 

M&E officer  Semi-structured 60 min *Anonymous  
Zimbabwe, Harare 

Programme Analyst Semi-structures 30 min UNFPA PSB, UN-City 
Denmark, Copenhagen 

Country Representative 
Deputy Country Representative 
Directorate of Pharmacy Services 
Programme Analyst 
Technical Specialist 
Supply Chain Management Advisor 

 
Unstructured 

 
N/A 

Ministry of Health and Child Care (MOHCC), 
Pharmaceutical services 
Zimbabwe, Harare 

Table 2: Interviews conducted during the case study, including the position, type of interview, time and location 

With the permission of the respondent, all semi-structured interviews were recorded, and notes were taken 
throughout all interviews. As described, these were all transcribed and coded once the case study was finished, 
and two additional interviews were held to confirm the findings, one with personnel at UNFPA PSB in 
Copenhagen and one through skype with one of the respondents in Harare. 
 

4.3. Research Quality 
 
To obtain a good research design, reliability, validity and generalizability has to be analyzed. This section 
discussed the respective definitions and how this study relates to these.  

4.3.1. Reliability 
Reliability is one of the main cornerstones in any research, since it a prerequisite for any theory to be accepted 
as a scientific truth. At its core, reliability is about ensuring consistency and making sure that any significant 
results are inherently repeatable (Yin, 2011). Therefore, it is of utmost importance that researchers record the 
procedures on how the study was conducted (Yin, 2012) so that others can replicate it and generate the same 
results. 
 
One of the main challenges with using qualitative research methodology, is that it is challenging to separate 
gathered data from human biases (Leung, 2015). While numerical data leaves little room for interpretation, 
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making quantitative studies relatively easy to replicate, qualitative studies are often seen as less reliable due to 
the challenges of repeating the study (Leung, 2015). On the other hand, a qualitative research methodology 
provides in-depth insight and captures contextual factors, that quantitative methods cannot match (Blomkvist 
and Hallin, 2015). 
 
To combat the effect of the authors’ biases during the literature review, the two authors reviewed all material 
in tandem and summarized articles independently. The summaries were further compared, and the most relevant 
data was merged into a single document. During the start of the study, articles and studies from a wide time 
horizon were used and all selected articles were processed the same way. This was done to limit the effects of 
the author's selection bias and to ensure a credible selection process. To further increase reliability, the gathered 
data was organized by topic and time which allowed efficient handling and provided an overview of the 
progress. As for most studies, full reliability of the literature review is impossible, as the selection process 
depends on the researcher’s personal preference on what is considered as important.  
  
As interviews were used as the as the main research methodology, the qualitative data was provided through 
primary sources, thus, satisfying the criterion of directness (Hansson, 2007). Following a semi-structured 
interview methodology, a set of predetermined questions and topics are formulated in forehand. In doing so, 
the coherency of the results was ensured. Furthermore, a semi-structured methodology gave the author the 
possibility to ask follow-up questions, which helped to eliminate misinterpretations, thus, increased the 
reliability of the research (Denscombe, 2003). To further strengthen the reliability and make sure that the 
answers were truthful and correctly understood, the respondents were often asked to provide examples. As 
many of the findings were obtained through unstructured interviews, the reliability is considerably lower as it 
was conducted in as many findings were obtained through unstructured interviews and informal meetings. 
Replication of such ad hoc meetings is practically impossible.  
 
Due to anonymity of the interviewees, the information that is shared cannot be validated to the same extent as 
if they were not anonymous. To increase the reliability of the findings, despite the anonymity, the roles of all 
informants were provided together with the interview type, duration and location/organization of each 
interview. On the other hand, the anonymity of the sources can help to eliminate bias sources and possible 
tendency of hidden agendas which in turn increases the reliability of the research (Blomkvist and Hallin, 2015).  
 
Furthermore, the landscape in which the research was conducted, is rather sensitive. Both in terms of the country 
itself, but also due to the fact that the research is conducted in the humanitarian landscape. As for Zimbabwe, 
the interviews were conducted only a few weeks prior to the election in 2018. In addition, the humanitarian 
landscape is rather sensitive due to its many forces, resulting from the wide range of actors involved, all with 
different purposes and objectives. As such, the author was aware of being wary of the way in which questions 
were asked. It was also noticeable that some respondents were answering with caution. It may be highly critical 
to express controversial thoughts that may affects the relations between supply chain actors, which is rather 
understandable, given the high amount of support that Zimbabwe receives from donors and operating agencies. 
 
To preserve complete anonymity, the interviewees were not coded. As such, the answers could not be linked 
to the position or the organization in any way. Despite the anonymity, the respondent could still be reluctant 
to share information. To eliminate this problem certain precautions were made. For example, sensitive topics 
were avoided in order to increase the trust of the interviewee. The trust also improved by meeting some of the 
respondents more than only one time. To further eliminate the risk of misinterpretation, all interviews 
followed a manuscript. This also helped to eliminate that the authors own prejudices and preferences affected 
the answers (Hansson, 2007).  
 
As for all qualitative studies, the context in which the research was conducted changes over time. As does the 
organizations involved in the research. Strategic objectives change, and with that, the mindset of people 
involved in the process. In other words, things regarded as important today may be considered superfluous 
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tomorrow. Although, such challenges are common for all qualitative studies, they are considered as even more 
apparent in humanitarian and public supply chains in LMICs, due to the various exogenous and endogenous 
factors affecting its performance. Numerous actors, resource constraints, poor infrastructure etc., are all 
elements that makes the context less stable, decreasing the replicability, thus, also the reliability of the research. 
In sum, the reliability of the study is a result of the methodology being explained meticulously. Although, as 
with all studies that are conducted in collaboration with an organization and partly dependent on informal 
meetings, full replicability remains unattainable.  

4.3.2. Validity 
Validity is a central concept concerning all research. It refers to the “appropriateness” of the tools, processes 
and the data in a study and measures whether the stated research question(s) is valid given the desired outcome 
(Blomkvist and Hallin, 2015). It also measures the suitability of the chosen methodology in the given context. 
Lastly, “Validity” also encompasses judgement on whether the results and conclusions are valid for the sample 
and context (Blomkvist and Hallin, 2015). In short, validity is to ensure that the right phenomenon is studied 
(Blomkvist and Hallin, 2015).  
 
Internal Validity 
Internal validity is a measure of the causal relationship between variables and results (Gibbert et al., 2008). To 
ensure internal validity it is crucial to examine the phenomena through a variety of perspectives, all rooted in 
different scientific disciplines (Carlile and Christensen, 2004), to ensure that no other researcher could come 
and say “Wait a minute. There’s a totally different explanation for why this happened” (Carlile and Christensen, 
2004). To address the internal validity of the study, the interviews aimed at covering as many actors and 
organizations as possible. The goal was to capture a wide range of skill-sets and positions, encompassing 
multiple perspectives of the supply chain. However, due to time limitations the key respondents were people at 
higher levels of respective organization, thus, not representatives from lower tiers, such as employees at the 
service delivery points (SDPs) or at district or provincial hospitals, which may have lowered the validity of the 
research. On the other hand, the respondents had the ability to generalize and provide a good overview of the 
current practices, challenges and possibilities. The authors also compared the answers from discussions or 
interviews, with the literature and data about the case subject. Lastly, the use of a wide variety of literature used, 
i.e journals, books, reports, presentations and internal documents, further solidified the internal validity. 
 
Construct Validity 
Construct validity denotes the extent to which a procedure provided an accurate observation of the studied 
phenomenon (Denzin and Lincoln, 1994). In essence, it is a measure of how well a study investigates what it 
claims to investigate (Gibbert et al., 2008). Research based on case studies has historically been criticised for 
not developing well-considered sets of measurements and instead relied on subjective judgements (Yin, 1994). 
The effect of this problem is particularly salient when data is gathered through unstructured interviews and 
informal meetings, since it allows the informant to sway from the initial question and give rise to imperfections 
(Collis and Hussey, 2009). To mitigate this effect, findings were cross checked, either through searching the 
literature, through asking the question to other respondents with similar and different knowledge base. Hence, 
even though findings were obtained through unstructured interviews, these were always cross-checked through 
semi-structured interviews. It is evident that the semi-structured interviews, increased the validity of the 
research, since the relevance and accuracy of the information could be cross-checked as data was collected 
(Denscombe, 2003). Following an abductive approach, the author continuously re-evaluated and improved the 
choice of theories and hypotheses throughout the research. Literature was reviewed continuously and 
simultaneously as the interviews were conducted. In spite of this, a rudimentary framework of analysis was 
developed prior to the case study, based on previous research in the area. The framework was used as a guiding 
tool to make sure that the right phenomenon was investigated. It must however be noted, that there were some 
challenges in communicating the framework at the start of the case study. As such, the study became rather 
unfocused and wide, although the final result was narrowed down to the initial framework.  
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4.3.3. Generalizability 
Generalizability applies to the accuracy with which findings or results can be transferred to other situations 
other than the one originally studied (Nugent, 2013). Most qualitative studies, meant to investigate a certain 
issue or a specific phenomenon in a particular context, are difficult to generalize. For case studies in specific, it 
can even be impossible to capture all aspects of the phenomenon. The reason is that the data that is highly 
subjective, since it is obtained through interviews with only a few individuals (Blomkvist and Hallin, 2015).  
 
Since the field study was confined to a single LMICs country, Zimbabwe, is it important to stress that the 
findings cannot be generalized to other countries, although it is not unreasonable (to suggest) that similar 
problems and challenges may be found in other African countries due to their inherent similarities in these 
matters. As described, the purpose of one single case study is to specify, rather than generalize. A comparison 
of several case studies could help the authors to understand what findings could be generalized to other, similar 
events (Collis and Hussey, 2009). As for this study several case studies could help to capture a broader spectrum 
of the phenomenon, which could be used to showcase contrasting or similar results between national supply 
chains in various countries. Thus, several studies could provide a foundation for establishing a generalized 
theory on common challenges for improving the supply chain visibility in LMICs or provide a model for the 
main areas for improvement. It could also show how the varying contexts affect the different supply chains in 
different ways. However, as stated in the research contribution, high level researches in the area of supply chain 
visibility, supply chains in LMICs and supply chain in humanitarian organization are already conducted. What 
was missing was an in-depth analysis on one, specific national supply chain.  
 
In summary, the quality of this research should not be assessed based on its generalizability. Instead the quality 
of this research should be assessed based on its ability to provides new, context-sensitive and in-depth insight 
on supply chain operations in a LMIC. 

4.3.4. Ethical considerations 
In this research, the ethical considerations are considered as crucial, since the information involves a number 
of actors and confidential information. As such, a Non-Disclosure Agreement (NDA) was created by UNFPA 
PSB and signed by the authors, at the start of the thesis. An NDA is a contract that is a legal contract that 
outlines confidential information, data or knowledge that is only shared between the parties. 

Throughout the research, the authors made sure to explain the purpose of the research for the participants, all 
of whom had the free choice to deny participation in the study. In addition, a research approval was obtained 
prior to the study, in which the terms and reference of the research was outlined. Throughout the research, all 
participants were also offered both confidentiality and anonymity. The full consent of all actors and 
interviewees were given prior to each interview, both when it comes to writing and recording the interviews. 
They were also provided with an Informed Consent Form, that was accepted orally prior to the interviews, 
found in Appendix A. These were also emailed to each respondent after the interviews were conducted. 
Furthermore, all sources were anonymized, so that none of the participating individuals could be distinguished. 
Before the final publication of the thesis, all participants were offered to read the thesis for their final consent. 
As the study does not include any confidential information, data or knowledge, the research has not made any 
infringement of ethical codes, violated the NDA, or jeopardized the reputation of the actors involved. 
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5. LITERATURE REVIEW  
 
In this chapter, the theoretical framework is presented. The review is divided in three sections: Supply chain 
visibility and related concepts, Humanitarian and public health supply chains and Conceptualization. The 
purpose is to outline the concept of supply chain visibility, to describe the nature of humanitarian supply chains 
and finally, to describe theories that can be applied in the study. The objective of the literature study is to create 
a solid base of knowledge, in order to understand and analyze the empirical data collection. 

5.1. Supply chain visibility and related concepts 
Supply Chain Visibility (SCV) is a fairly new concept and has so far not been as broadly covered in the literature 
as many other concepts within the area of supply chain management. The notion of SCV is also closely 
intertwined with many other concepts in the area of supply chain management. As such, this research will not 
only cover the available research in the area of SCV, but also touch upon some related concepts, illustrated in 
Figure 5.   

   

 
Figure 5: The relationship of the concepts 

5.1.1. Supply chain management 
Supply chain is a broad concept, that encompasses the entire ecosystem of people, organizations, activities, 
information and resources that comes together in order to deliver products from point A to point B (Yadav, 
2015; Hoover et al. 2001). Shapiro (2001) divided the activities of a supply chain into three areas: material 
procurement, material transformation into intermediate and finished goods and distribution of these goods to 
customers. Supply chain management (SCM) is the strategy, through which these functions can be achieved 
(Shapiro, 2001). Essentially, it is the broad range of activities required to plan, coordinate the entire apparatus, 
from raw material to delivery (Hoover et al. 2001). The objective is to efficiently facilitate the interactions 
between suppliers, manufacturers, warehouses, distributions centers and customers (Heaney, 2011). Ultimately, 
the purpose is to ensure that the right goods, in the right conditions and the right quantities are delivered to the 
right place, at the right time, for the right cost (USAID, 2011).  
 
In the quest for optimizing the supply chain, the literature on SCM distinguishes between three flows: material 
flow, information flow and cash flow (Van Wassenhove, 2006). Material flow covers the raw material or input, 
starting at the original supplier and ends at the final consumer. Information flow moves in the opposite direction, 
starting when a customer places a purchase order with information such as volume, product type, delivery date 
etc. Similarly, the cash flow moves in the same direction as the information, each time a customer pays its 
suppliers (Van Wassenhove, 2006). A generic supply chain with associated flows is illustrated in Figure 6. 
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Figure 6: Simplified illustration over a supply chain with associated flows 

Today these flows cross many boundaries, not only geographical, but also functional (e.g. production, R&D, 
marketing) and organizational, and many authors argue that today's supply chains are more complex and multi-
tiered than ever before (Cheung et al., 2017; Edmonds and Iqbal, 2016). To cope with this, researchers argue 
that SCM must be viewed as a collaborative concept, involving all trading partners within the supply chain 
(Caridi et al., 2014). As the global market has changed from company vs company to supply chain vs supply 
chain, the performance of a company can no longer be evaluated in isolation (Caridi et al., 2014). Instead, it is 
evaluated on the basis of how well it cooperates and integrates its supply chain partners (Caridi et al., 2014; 
Spekman et al., 1998, Porter, 1985). To facilitate the process of cooperation and integration, the market has 
articulated a need for the management of information flows (Gibson et al., 2005). The future of SCM is 
increasingly about ensuring that all partners have the information needed, about other partners and activities, to 
take decisions that are beneficial for the whole supply chain and not only the unit of decision.  

5.1.2. Supply chain visibility 
During recent years, Supply Chain Visibility (SCV) has become a popular buzzword (Butner, 2010), which has 
spurred a number of researchers to define the notion (Caridi et al., 2010a). It is an ambiguous concept and it is 
not surprising that a variety of definitions have been proposed. Some authors claim that the diverse set of 
definitions causes confusion and provides a foundation for misconceptions, which makes it increasingly 
difficult to operationalize (Cheung et al., 2017). Hence it is of pivotal importance that organizations have a 
consistent interpretation of SCV and its attributes, as it allows for a better understanding and communication 
between actors in the supply chain (Francis, 2008). However, this is not a trivial task. The concept of SVC is 
multilateral and incorporates processes, people, technology and information- and material flows (Zhang et al., 
2008). In an attempt to display the diversity of the concept, three different interpretations found in the literature, 
that still distinguishes from one another in some key areas, are presented below. 
 
Some researchers adopt a pure logistics perspective of the notion of SCV. For example, Fontanella (2007) 
defines SCV as “the transparent view of time, place, status and content”. This definition primarily focuses on 
the status of inventory related activities, i.e. “where is my stuff?”.  Another interpretation of SCV, presented by 
Lamming et al. (2001) and Swaminathan and Tayur (2003), expands the concept by focusing on the information 
exchange. They define SCV as “the ability to access/share information across the supply chain”.  
 
Lastly, the third interpretation of SCV, supported by Tohamy et al. (2003) define SCV as “the ability to access 
or view relevant data or information as it related to logistics and the supply chain”. In alignment with the 
second view of SCV this interpretation emphasizes on the ability, i.e. an organization's capacity to access and 
share information, rather than solely focusing on the level of insights into the logistics apparatus, as the first 
interpretation does. Compared to the other definitions these thoughts subject the concepts of SCV to an even 
stricter definition. It looks deeper into the characteristics of the information and emphasize the relevance of the 
information that is accessed. The latter issue is also addressed by other researchers, stating that an increased 
availability (i.e. volume) of the information, might provide a false illusion of visibility (Bartlett et al., 2007). 
Without correct, accurate and readable information, relevant to the receiver, no visibility can be gained 
regardless of the amount of information that is shared, which is referred to as the duality of SCV (Cheung et 
al., 2017). Proponents of this approach focus on information attributes such as accuracy, trustworthiness, 
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timeliness, usefulness and whether the information is in a readily usable format (Bailey and Pearson, 1983; 
Mohr and Sohi, 1995; Gustin et al., 1995; Closs et al., 1997).  
 
As for this research the third definition of SCV is chosen. Compared to the other definitions, it looks into several 
attributes of visibility, rather than solely looking into the quantity of the information that is visible. This 
definition is chosen as it is the best and most adaptable for real-world application when aiming to measure the 
visibility. By using this definition, the organization's abilities to access and view information can be reviewed, 
and the different attributes of the shared information can be assessed. 

5.1.3. Information sharing  
An important observation, made by Barratt and Oke (2007), is that SCV is a potential outcome of information 
sharing among trading partners within a supply chain (Barratt and Oke, 2007). As such, SCV can be viewed as 
a link between information sharing and increased supply chain performance, illustrated in Figure 7 (Barratt and 
Oke, 2007). Similarly, Closs et al. (1997) also describes the importance of information sharing in logistics. 
While logistic systems convert material into goods, information systems convert collected data into information 
that is used for decision making (Closs et al., 1997). Hence, data becomes information only when it is given 
attention. In turn, information can improve the supply chain performance only if it is used correctly (Closs et 
al.,1997).  
 

 
Figure 7: The relation between information sharing, supply chain visibility and supply chain performance. 

 

5.1.4. Supply chain Integration  
It is evident that the establishment of information systems and the integration of information sharing procedures 
between supply chain partners is key to devise a sustainable supply chain strategy. As such, the concept of SCV 
is also intrinsically linked to the concept of supply chain integration. Supply chain integration emphasize joint 
efforts along the supply chain and is determined by how well supply chain members work together in their 
effort to source, produce, store and deliver goods and services (Georgise et al., 2014). Increased integration and 
collaboration increase trust, align incentives and facilitates synchronized decisions-making. It reduces the risk 
of opportunistic behavior and eliminate redundant efforts and overlapping activities in their shared supply chain 
(Simatupang and Sridharan, 2005). Ultimately, high levels of integration will slipstream the supply chain as 
every stage focuses on a compatible set of objectives, resulting in a more efficient supply chain that are mutually 
beneficial for everyone involved (Spekman et al., 1998; Georgise et al., 2014).  
 
A framework that can be used to classify the level of integration between supply chain partners was introduced 
by Spekman et al. (1998). It consists of three levels labelled as: (1) Cooperation, (2) Coordination and (3) 
Collaboration.  
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Figure 8: Three levels of supply chain integration amongst organization 

At the lowest level (cooperation), only small pieces of essential information are shared amongst SC partners, 
such as transactional data in the form of orders and invoices or the establishment of long-term agreements with 
selected partners (Spekman et al., 1998). When organizations reached the second level (coordination), SC 
partners manages to coordinate certain activates but is still not acting as true partners. It is characterized by 
firms working together to improve workflow and information sharing by sharing data on inventory levels and 
order status by using electronic data interchange (EDI) and Just-in-time (JIT) systems (Spekman et al., 1998). 
Common for all frameworks, is that the highest level of integration is characterized by tactical coordination, 
strategic alignment and realization of long-term strategic intention, i.e. a common understanding that the 
success of other supply chain partners will lead to success for the focal company (Spekman et al., 1998). At this 
level, partners develop interactive relationships, work together to solve problems, plan together for the future 
and use the shared information interactively (Spekman et al., 1998). 

5.1.5. Benefits of Supply Chain Visibility  
There is no shortage of evidence suggesting that SCV has a positive effect on the performance of supply chains. 
A wide collection of scientific articles supports the claim and argues that supply chains with a higher level of 
visibility have a multitude of advantages over supply chains with little or no visibility. 
 
Researchers claim that realized SCV can improve; operational effectiveness (Maghsoudi and Pazirandeh, 2016; 
Chopra and Meindl, 2010) responsiveness (Barratt and Barratt, 2011; Chopra and Meindl, 2010; Maghsoudi 
and Pazirandeh, 2016) and overall organizational performance (Van der Vaart and van Donk, 2008; Caridi et 
al., 2014). Seminal work by McCrea (2005) and Barratt and Oke (2007) also found that organizations with 
higher level of SCV, had a competitive advantage over their competitors. Furthermore, authors claim that 
increased SCV improves the coordination within the supply chain (Barratt and Barratt, 2011) which serves as 
a platform for improving decision-making processes (Whang, 1995), resource allocation/productivity 
(Patnayakuni et al., 2006), planning efficiency and replenishment (Mentzer et al., 2004; Yao and Dresner, 
2008), even in complex environments (Caridi et al. 2010a). 
  
Especially valuable is realizing SCV in the form of real-time information updates, as it helps organizations to 
counteract one of the biggest problems that plagues almost all supply chains, the Bullwhip-effect (Holweg et 
al., 2005). The effect is a result of small variations in consumer demand that propagates back through the supply 
chain and amplifies at each level of the supply chain (Steinfield et al., 2011). The result is that supply and 
demand become unsynchronized and this often leads to pileup of inventory or stock-outs due to lack of 
inventory (Holweg et al., 2005). Real time access to point of sales (POS) data allows supply chain actors to 
access the independent demand and plan accordingly and thus avoid being fooled by the distorted demand 
signals that are transmitted through the supply chain (Holweg et al., 2005). It also helps organization to reduce 
inventory levels (Huang and Gangopadhyay, 2004), reduce stock-outs (Kulp et al., 2004) and lead times 
throughout the supply chain (Xu et al. 2009). This will, in turn, reduce the overall SC cost (Chopra and Meindl, 
2010), i.e. cost associated with, transportation (Ross et al., 2004) and holding inventory in stock. As such, SCV 
also increases the budget accuracy (Lee et al., 2000; Yu et al., 2001). Mason-Jones and Towill (1997) further 
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argue that real-time information sharing with supply chain partners can also alleviate many relationship 
challenges. SCV is also said to enable supply chain reconfigurability, referring to the ability to change partners 
in the supply chain (Wei and Wang, 2010). Additionally, improved SCV can enhance the process control (Clark 
et al., 2001), which further can help to address integrity issues, such as product diversion, theft or distribution 
of counterfeit products (Hara et al., 2017). Despite this large volume of literature in the area of SCV, it should 
be noted that most studies on the benefits of visibility, mainly remain theoretical (Caridi et al., 2014).  

5.1.6. Assessing the need for supply chain visibility 
Though the benefits are many, different organizations have different needs when it comes to SCV, depending 
on its objectives and characteristics of its supply chain. Caridi et al., (2010a) suggested that an organization’s 
need for SCV can be assessed through analysing the configuration of its supply chain, which depends primarily 
on two variables; virtuality and complexity. The higher degree of these variables, the higher is the need for 
SCV. 
 
Virtuality refers to the ability of an organization to cooperate with a variety of different suppliers on a global 
market and offer customers a large assortment of services or products, while only having a few proprietary 
competencies within the organization (Caridi et al., 2010a). In essence, if an organization is seen as responsible 
for a product/service, while a large proportion of the activities required to deliver these to the end customer are 
external to the organization, the organization has a high degree of virtuality.  
 
Complexity, is a more common issue and has long been viewed as a key managerial challenge, linked to 
organizational processes (Gottinger, 1983; Waldrop, 1992; Kauffman, 1993; Choi et al., 2001; Vachon and 
Klassen, 2002). The level of complexity depends on the number of tiers and the number of trading partners in 
the supply chain and is therefore directly tied to the structure of the supply chain (Caridi et al., 2010a). 
Additional partners or increased number of tiers along the chain, increases the complexity, due to increased 
administration of physical flows, information flows, and the relationships that follows (Bozarth et al., 2009). 
The number of global suppliers also increases the complexity, as it exposes the organization to a variety 
complicating factors such as import/export laws and cultural differences between actors in the supply chain 
(Caridi et al., 2010a; Cho and Kang, 2001; Nellore et al., 2001). The complexity concept has also been extended 
by other researchers to include the level of differentiation amongst supply chain actors (Choi and Krause, 2006), 
as well as supplier reliability and lead time (Chen et al., 2000; Vollmann et al., 2005). The more virtual and 
complex an organization is, the more it relies on its ability to effectively manage relationships with its trading 
partner in order to perform its operations. There are also other, less impactful variables that can affect the need 
for SCV. Examples are variability in supply and demand, as well as the velocity of the supply chain (how fast 
the context changes) (Caridi et al., 2010a). Higher variability translates to a higher need for information and 
specifically, timeliness of information, whereas a rapid changing environment (velocity) requires fast actions 
(Caridi et al., 2010a). 
 

Virtuality Complexity Other Factors 

● # Suppliers on a global market 
● # Activities external to the organization 

(Offer customers a large assortment of 
services/products, while having only a few 
proprietary competencies within the 
organization) 

● # Tiers 
● # Partners 
● # Global suppliers 
● Supplier reliability 
● Size differentiation amongst supply 

chain actors  
● Technology differentiation amongst 

supply chain actors 

● Supply variability 
● Demand Variability 
● Velocity  

Table 3: Factors affecting the need for increased SCV 



 
 
 
 

 
36 

5.1.7.  Enablers for improved supply chain visibility 
An important aspect when analyzing the improvement of information sharing and SCV is to understand what 
facilitates smooth information sharing. Although its commonly attributed to technology, information sharing is 
equally dependent on organizational means (Zhang et al., 2008). As such, this section is divided into two 
sections: Technological means for enhanced SCV and Organizational means for enhanced SCV. The 
technological aspect refers to collaborative supply chain solutions that enables trading partners to better connect 
to each other and share information more freely, while the organizational means refer to the contextual means 
that enhance the will to share information.  
 
Technological means for enhanced SCV 
Technological enablers often refer the use of information and communication technologies (ICT) as they 
facilitate the process of coordinating and integrating the flow of information in the chain (Georgise et at., 2014). 
The benefits of a sophisticated ICT solution are that it deattaches information flows from physical flows, which 
allows organizations to predict and plan for optimal flow of goods (Wei and Wang, 2010). ICT systems both 
improve the speed of the information exchange and enhance the accuracy of the information, as it reduces the 
impact of human errors (Semianiaka and Silina, 2012). Other benefits of employing ICT systems are that it 
reduces transactions costs and increases the overall efficiency in supply chain operations (Mangina and 
Vlachos, 2005).  
 
Today, many organizations still rely on non-automated systems, such as mail, phone or fax, when monitoring 
their supply chains, not least in many LMICs (Heaney, 2011). However, some may still use electronic systems 
at some parts of their supply chain. The most common system used for automatic information sharing is the 
Electronic data interchange (EDI) system. It connects multiple trading partners and enables them to exchange 
information automatically in order to reduce transactions costs and increase the efficiency their supply chain 
operations by eliminating the human factor (Mangina and Vlachos, 2005). Other ICT solutions are that are 
designed to facilitate information sharing are; Vendor Managed Inventory (VMI), Collaborative Planning 
Forecast and Replenishment (CPFR), Extensible Markup language (XML), Advanced Planning and Scheduling 
(APS) and Enterprise Resource Planning (ERP) (Caridi et al, 2014; Fawcett et al., 2007; Mangina and Vlachos, 
2005; Steinfield et al., 2011), transportation management systems (TMS), warehouse management systems 
(WMS), advanced planning and scheduling (APS) systems, database management and mining, point of sales 
tracking systems, intranets and extranets and web-based catalogues (Caridi et al., 2014). Together these systems 
capture status information, transactional information, information about operational and master data about the 
characteristics of the goods that are sent.  
 
Regardless of which system that is used, for ICT solutions be efficiently utilized, each partner in the supply 
chain need to have a compatible IT infrastructure so that information can be shared seamlessly among partners. 
If this is not the case, partners will experience difficulties in connecting and information will, to some extent, 
have to be shared sequentially, leading to delays in collecting and disseminating information among supply 
chain participants (Kim et al., 2011). A properly implemented ICT solution structure across the supply chain 
will enable trading partners to utilize information from both buyers and suppliers. Buyers will have the ability 
to access information from suppliers regarding order completion status, backorder status, production schedules, 
current production capacity, and demand planning information (Kim et al., 2011). Suppliers, on the other hand, 
will be able to access information from buyers, regarding inventory status, order status, production plans, 
production capacity, and demand forecast information (Kim et al., 2011). 
 
Organizational means for enhanced SCV 
Historically, technology has been the main barrier for organizations aiming to increase the information sharing 
within and between organizations (Fawcett et al., 2007). Due to the recent progression in technologies, it is no 
longer a question of whether or not the technology for achieving SCV exist. Today, technical aspect of visibility 
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is more easily attainable than ever before and also a recognized area amongst supply chain managers. As a 
result, many organizations emphasize their efforts on technology when aiming for higher levels of SCV 
(Fawcett et al., 2007). Managers are often convinced that investments in technology and proper ICT 
infrastructure will lead to a meaningful connection between companies and people (Fawcett et al., 2007). As a 
result, many organizations have been disappointed on their investments in new technologies as it has not 
delivered the positive effects as expected (Fawcett et al., 2007; Jap et al., 2002).  
 
The phenomenon of not reaching the expected outcome of technological investments has been discussed by 
several authors. Fawcett et al. (2007) argue that the root cause of poor visibility often is due to the lack of 
willingness to share information, thus, making willingness equally, or maybe even more, important to target as 
technology. Technology is a powerful tool that can provide great capabilities, however, it is the only the 
application of the tool that makes it useful (Fawcett et al., 2007). In their study, it was revealed that several 
managers have revealed that the greatest problems when implementing information sharing systems are rooted 
in individuals, not in technology (Fawcett and Magnan, 2001).  It is only when companies are both willing and 
able to share information that, visibility can be realized (Fawcett et al., 2007).  
 
While technology enable the ability to share information, the willingness-aspect is greatly affected by the 
organizational culture. Organizations that have a culture of promoting information sharing and trust have greater 
level of willingness (Fawcett and Magnan, 2001; Al-Tameem, 2004; McKinnon et al., 2003). Noteworthy is 
that this cultural impact on willingness holds both for inter- and intra-organizational information sharing, 
meaning that organizations that freely share information internally, often have no problem sharing the same 
information externally. 
 
Eurich et al. (2010) reveal that the willingness to share information is generally low for most organizations. 
There a number of factors that affects a company’s willingness to share information as it always entails a 
certain risk. The most common factors that affects the willingness are listed below: 
 

• Trust can increase by establishing a collaborative environment, where people and organizations have 
aligned goals, as such, feel comfortable to share sensitive information.  

• Power is often gained through access to information. As such, information is often controlled tightly. 
This is especially evident when there is a lack of trust amongst supply chain partners.  

• Privacy risk and the fear that visible information could place the organization in a bad light often 
hinders organizations to share information.  

• Degree of goal alignment greatly affect the willingness to share information. Organizations are more 
inclined to share information with trading partners that they feel are operating in alignment with their 
own goals and objectives. 

• Size and structure of the supply chain affect the willingness. Organizations that are a part of large 
and complex supply chains, with many tiers and actors, are less willing to share information than 
participants of smaller, less complex networks. The reason to this is that the it gets increasingly 
challenging to verify and control that shared information is not used in a way that result in a 
competitive disadvantage for the organization that shares the data. (Eurich et al., 2010) 

 
Connectivity/Willingness-framework   
To illustrate the importance of both technology and organizational means, Fawcett et al. (2007), created a two 
by two matrix, shown in Figure 9. The Y-axis represents the level of connectivity, while the X-axis represents 
the level of willingness. Hence, quadrant I represents low connectivity and low willingness to share information, 
quadrant II to represents high connectivity and low willingness to share information, and quadrant IV represents 
high connectivity and a high willingness to share information. Their research reveals that while there is no 
difference in the performance of organizations in quadrants II and quadrant III, both of them outperform 
organizations in quadrant I, i.e. organizations with neither connectivity, nor willingness (Fawcett et al., 2007). 
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Figure 9:  Connectivity/Willingness-matrix (Fawcett et al., 2007) 

The description of the four different quadrants are important to in order to present the usability of the model. 
To prove that the axes are useful when positioning any organization in the matrix and that the variables used 
(willingness and connectivity) can be used to assess tangible real-world organizations, and not only function 
as a theoretical framework. 

  

 
II  The technological infrastructure to 
facilitate efficient information sharing is 
in place, but organizations still fear 
opportunistic behaviour from their 
counterparts. Order and inventory is 
often shared but organizations are 
unwilling to share sensitive 
information. The information that is 
shared is, in general, insufficient to 
support higher degrees of collaboration 
even though the technology to enhance 
cooperation is in place.  
 
 

IV Organizations has developed 
strategic relationships based on trust 
with their counterparties. Information is 
shared freely to the benefit of both 
parties through integrated technological 
platforms that enables efficient 
information exchange. Organisations 
can identify beneficial opportunities for 
high-level collaboration and utilize their 
partnership to generate to leverage 
profitable possibilities. 

I Organizations fear opportunistic 
behaviour from their counterparties and 
are therefore reluctant to share 
information, resulting in that only 
partial information is shared 
sporadically. Neither party has invested 
enough resources into attainint an 
adequate information technology that 
would facilitate easy and efficient 
information exchange.   
 

III Organizations has been able to 
establish trustful relationship with their 
respective counterparties and efforts are 
made to share information. However, 
due to insufficient resources an 
adequate technological infrastructure 
for information sharing is still missing. 
This lead to slow communication and 
slow information processing despite 
good intentions. Information may also 
be manually handled and error prone.  
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5.2. Humanitarian and public health supply chains  
To understand the empirical study, this section aims to present the particular context in which the study takes 
place. It includes understanding the characteristics of the humanitarian operations in general, and the work 
related to provision of family planning commodities in particular. This section will start with introducing the 
area of humanitarian operations and the unique dependencies of the various stakeholders, and end by 
describing the whole procurement and supply chain cycle, with particular focus on the in-country distribution.  
 
As described in section 5.1.1 Supply chain management the purpose of all supply chains is to: ensure that the 
right goods, in the right conditions, in the right quantities are delivered to the right place, at the right time, for 
the right cost (USAID, 2011). If one understands a logistic system for any type of commodity in any type of 
business, there is not a huge challenge in understanding the unique context of humanitarian public health supply 
chains.  
 
Humanitarian supply chains are defined as “the process of planning, implementing and controlling the flow and 
storage of goods and materials as well as related information from point of origin to point of consumption, for 
the purpose of meeting the end beneficiary’s requirements” (Thomas and Mizushima, 2005). Although 
humanitarian organizations are most known for their work related to emergency relief, their long-term operation 
and support, so called “ongoing operations”, represent an equally as important part of their work (Van der Laan 
et al., 2016). Hence, the operations of most humanitarian organizations can be divided into two categories; (i) 
Disaster Response (DR) and (ii) Ongoing Operations (OO). DR is a response to a specific disaster and is 
organized to provide help and support to the affected population, while OO are continuous efforts to support 
and improve the lives of people in LMICs for causes with relatively stable demand (Jahre et al., 2016). When 
it comes to supply chain management, OO requires permanent supply chains setups, while supply chains aimed 
at DR are more dynamic and short-lived, as the support discontinues as soon the immediate basic needs are met 
(Pellegrin-Romeggio and Vega, 2014). The main differences of the two categories are shown in Table 4.  
 

 
Table 4: Main differences between Disaster Response and Ongoing Operations 

 
Since this study will analyse the of provision of FP commodities, which is an ongoing cycle of ensuring a  
stable supply of condoms and contraceptives to LMIC, this study will focus on OO. Therefore, the distinction 
between DR and OO is imperative to understand for this study.  

5.2.1. Stakeholders involved in the supply chain of FP 
commodities 

Besides the unique structure of the operations, it is important to understand the involvement of various 
stakeholders in this context. What is particularly unique for this context is the large number of actors, which 
makes the decision-making structure as well as the funding particularly complicated. To concretize, the four 
main stakeholders are described below; beneficiaries, donors, and operational agents (Ripin et al., 2014).  
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Beneficiaries  
Viewed from a global level, the recipient countries receiving the donated commodities, are described as 
beneficiaries. Although the term “beneficiary” might not reflect their full degree of involvement, countries 
receiving commodities can often influence the supply chain, both upstream and downstream. Upstream, they 
decide on the types and quantities of FP commodities they want from donors and determine the intervals in 
which the donated goods should arrive. They also set national policies, import requirements, service 
guidelines and many other requirements. Downstream, the beneficiaries are often responsible for managing 
and operating their own in-country supply chain, which includes warehousing, transporting between 
provinces, districts and all the way down to the end recipient (Ripin et al., 2014). Hence, donors purchase the 
commodities as well as the distribution to the recipient country, the downstream distribution is often in the 
hands of the governments receiving the goods. For obvious reasons, the degree of beneficiary involvement 
depends on the source of funding, donor policies, and procurement capabilities (Ripin et al., 2014). Looking 
at the 69 FP2020 focus countries1 that receives FP commodities that are purchased by donors, only ten of the 
countries receives just over half of the total amount of the commodities. Of these ten, Zimbabwe ranks third, 
together with Tanzania, and Nigeria.  

 

 
Figure 10: Countries receiving family planning commodities in terms of market size in 2016 (Chai, 2017) 

Donors 
Actors providing funds to purchase and supply commodities to the beneficiaries are referred to as donors. 
Donors support beneficiaries through both direct and indirect funding (Ripin et al., 2014). Direct funding 
refers to the cost of purchasing and supplying commodities, whereas indirect funding, includes support for 
managing the in-country supply chain, education in FP and sometimes support that covers the distribution 
cost (Ripin et al., 2014). Today, the total cost (direct and indirect) of delivering contraceptives to the end-
users in LMICs is estimated to USD 5.5 billion (Ali et al., 2017; Guttmacher Institute, 2017) and nearly half 
(49 percent) of this is covered by donors (Ali et al., 2017; Lie et al., 2015). Looking only at the direct costs of 
only purchasing FP commodities, donors covered 25 percent of the global spending of FP commodities 
consumed in 135 LMIC countries all over the world (RHSC, 2016). Having a further look at the total market 
size of FP commodities for the 69 FP2020 focus countries, they receive a total volume of 210 million 
commodities (excluding male condoms) and 0.97 billion male condoms2, for a total spending of 196 million 

                                                
1 Defined as the countries with a 2010 GNI per capita that is less than or equal to USD 2.500. 
2 Male condoms are presented separately because it is not solely aimed at family planning but also for HIV prevention  
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USD in 2016, shown in Figure 11 and Figure 12.  Evidently, donors play a central role. Their degree of 
influence highly depends on the procurement and supply chain model, further discussed in section 5.2.2 
Procurement and supply chain models.  

 
Figure 11: Total market volume for 69 FP2020 focus countries (excluding male condoms). 

 

 
Figure 12: Total market volume for male condoms. 

 
Operating Agents  
Operating agents are those with specialized skills to manage and operate specific activities efficiently, so that 
commodities are safely delivered to the end-patients. Hence, operating agents covers many actors including 
procurement agents, custom brokers, carriers and freight forwarders (Ripin et al., 2014). Of these, the 
procurement agents have the responsibility of contracting with many of the other operating actors (Ripin et al., 
2014). They act as an umbrella organization for all agents whose actions involve; placement, tracking and 
execution of orders; negotiation, supplier selection and performance monitoring; pre-shipment quality checks; 
and the handling of logistics as per set international commercial documentations, terms and standards (Ripin et 
al., 2014). Procurement agents can be; national procurements agents that procures commodities on behalf of 
the beneficiary country; international humanitarian aid organizations that have their own procurement arms, 
such as UNFPA or UNICEF; or global organizations that are specialized in procurement, such as Crown Agents 
or Chemonics International Inc. (Ripin et al., 2014; Mudariki, 2017). The procurement agent’s role in the 
provision of FP commodities, varies excessively depending on the terms set in their contract, agreed upon with 
the beneficiary country and donors (Ripin et al., 2014). 
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5.2.2. Procurement and supply chain models 
There is no doubt that the procurement and supply chain practices in humanitarian supply chain differs from 
commercial logistics in a number of aspects. Depending on the country preference, donor policies and 
procurement capabilities, the governance and decision-making structure differs. Although there is no generic 
model of how the procurement and supply chain processes are conducted, two main models are identified; 
distributed and integrated (Ripin et. Al, 2014). In Table 5, the main differences of the two are described.  
 

Distributed Integrated 

Beneficiary countries receive direct funding from donors. 
 

Donors support beneficiaries through funding commodities and 
supporting supply chain operations. 

Beneficiary countries are given the flexibility to manage their own 
procurement and supply chain processes autonomously.  

Procurement and supply chain processes are determined by 
donors. 

Beneficiaries choose its own procurement and supply chain 
partners. 

Donors have their own procurement arms or use a global 
procurement agent. 

Beneficiaries can freely manage and establish policies regarding 
tendering, ordering, distribution etc. (as long as it is compliant with 
donor’s requirements).  

Donors manage both strategical processes including activities 
such as; tendering, supplier selection, holding agreements with 
manufacturers and the establishment on quality standards; and 
operating processes such as; ordering, warehousing, shipping, 
clearing and other related activities. 

Procurement and supply chain practices are conducted 
independently from other countries.  

Demand from several countries can be aggregated to leverage 
with suppliers, in order to  get price benefits. 

Commodities are shipped directly from manufacturers to the 
beneficiaries. 

By serving many countries, donors often have global and national 
warehouses to store pre-purchased commodities for example 
emergency orders. 

Table 5: Two most common procurement and supply chain models in humanitarian logistics. (Ripin et al., 2014) 

Under the distributed model, the beneficiary country is provided with high level of flexibility, control and 
ownership of the supply chain processes. However, this limits the synergies that could otherwise be achieved 
by pursuing joint operations with other countries. This is particularly distinctive in cases when smaller 
purchases are made, since this increases the supplier’s bargain power (Porter, 1980). In addition, there is also a 
risk that negative competition occurs, as the country, together with its procurement agent, have to compete for 
available capacity, which implies less supply stability. The distributed model used to be common for countries 
that received funding from Global Fund, which has been the case for many countries in West Africa (Ripin et 
al., 2014). In those cases, beneficiaries receive funding from Global Fund, and procure products either through 
their own national procurement arm or by contracting specialized procurement agents (Ripin et al., 2014). 
 
Under the integrated model, the beneficiary country has less autonomy to influence the upstream supply chain. 
Instead, the responsibility is given to the donors and their respective procurer, with high expertise in the area 
and standardized practises to ensure high quality commodities. By pooling demand across numerous countries, 
the procurement agent often improves its bargain power against the supplier (Porter, 1980), which enables the 
procurement agent to vastly reduce the prices. Global procurement agents can also ensure better access to 
commodities, in cases of supply constraints. With the responsibility of managing commodities across countries, 
they can avoid supply interruption through rationing. In addition, global procurers and donors often have global 
or regional warehouses where they store pre-purchased commodities, used as buffer stock. This enables them 
to quickly respond in case of emergencies, further ensuring access to commodities., and facilitates additional 
shipping methods, which also reduces the distribution costs of delivering commodities (Ripin et al., 2014). 
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Although this model reduces the beneficiary involvement in procuring the commodities, donors can still 
emphasise on country ownership by giving them the responsibility of managing the downstream distribution of 
the commodities once it reaches the country (Ripin et al., 2014). 

5.2.3. Key components of a Procurement and Supply 
Chain Cycle 

To have a proper understanding of the whole process in which the commodities are purchased and distributed, 
it is important to understand the whole procurement of the procurement and supply chain cycle – from 
manufacturer to end recipient. As seen below in Figure 13, these processes are often described through one or 
several cycles, to indicate the repetitive nature of the elements in the cycle and to show that each of the activities 
depends on, and is affected by, the other activities in the cycle. Although the whole process was imperative to 
understand for the author, it is not included in the study.  
 

 
 

Figure 13: Illustration of the key components of the supply chain cycle 

Since this study focuses on the in-country distribution, the following section outlines the activities included in 
the fourth step of the cycle. A description of the three first steps can be found in Appendix B but will not be 
outlined in this study. 

5.2.4. In-country distribution 
Once the commodities reach the beneficiary country, it is distributed downstream to the SDP where it can be 
accessed by the clients. How this is done, depends on the countries  Supply chain system design and the 
Inventory management strategy of the beneficiary country. The choice of system determines who decides how 
much of a certain commodity should be ordered, locus of decision, and what information the orders will be 
based on (Yadav, 2015). Figure 14 illustrates a the typical in-country route of health commodities - from the 
port to the end-client. 
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Figure 14: Typical in-country distribution model of health commodities in public sector (USAID, 2011). 

5.2.4.1. Supply chain system design 
The design and the structure of the in-country national supply chain impacts both the way in which information 
is transmitted (Vledder et al., 2015) and, in turn, the availability of products (Simchi-Levi et al., 2003; Chopra 
Miendl, 2007). 
 
Most LMICs operate a model where all commodities are distributed through a Central Medical Store (CMS) 
before they are distributed downstream. After reaching the CMS(s), the downstream rout varies. The most 
common delivery setups are illustrated in Figure 15. 
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Figure 15: Common national supply chain delivery setups in low- and middle-income countries (Yadav et al., 2011). 

 
In most LMICs, the supply chain system design is mapped to the countries administrative structure as it is 
widely believed to be more convenient (Yadav, 2015). This can result in multiple tiers of stock holding in the 
supply chain. In Table 6 the number of ties in 12 countries in Sub-Sahara are shown.  
 
The more tiers, the larger is the risk for miscommunication and diffusion of accountability (Yadav, 2015). 
Particularly in cases where information is communicated manually through paper forms. Complex systems with 
many tiers, can result in a system where crucial information about stock levels and transaction, simply cannot 
be tracked adequately. It makes it easy for supply chain actors to attribute supply chain disruptions or 
underperformance to other higher or lower tiers in the supply chain. Hence, a system with many tiers and poor 
governance structures aggravates the risk of product diversion and corruption (Yadav, 2015).  
 

 
Table 6: Common supply chain structures in Sub-Saharan Africa (Yadav et al., 2011; WHO, 2011) 
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Multiple tiers can also contribute to something called “the bullwhip effect”. This phenomenon is particularly 
evident in LMICs where the communication between each tier is poor, and specifically if each tier handles their 
ordering independently of other levels (Yadav, 2015). The bullwhip effect is a systematic breakdown of the 
information flow through the supply chain and it occurs when small variations in consumer demand propagates 
back through the supply chain (Steinfield et al., 2011). The variability of demand is amplified at every stage of 
the supply chain, causing the upper part of the supply chain to become more and more out of sync with actual 
demand (Yadav, 2015). The can lead to large build-ups of inventory or stock outs, reduced customer service, 
ineffective transportation, misguided capacity plans etc. (Steinfield et al., 2011). Figure 16 illustrates how 
demand variations are amplified at different stages in a supply chain, typical of a LMIC.  

 

 
Figure 16: Bullwhip effect. Small variations on customer demand are amplified back through the supply chain. 

5.2.4.2. Inventory management strategy 
Inventory management strategy covers a range of activities, both operational and strategic. The beneficiary 
country has to decide how, by whom and how often orders are placed, and the preferred system varies vastly 
from country to country. Since the information is shared manually in many countries, the SCV is highly 
dependent on the countries inventory management strategy. Below, the most important aspects of the inventory 
management strategy is outlined. 
 
Push- versus pull-systems 
The most commonly used systems are push-systems and pull-systems (Vledder et al., 2015), both of which have 
their own unique advantages and disadvantages. In public health logistics “push” is often referred to as 
allocation, whereas “pull” is called requisition (USAID, 2011). Commercial supply chains use the terminologies 
when referring to that products are pushed from the production to the retailer, with the manufacturer deciding 
production levels based on forecast, or pulled by the consumers that affects how much the manufacturers should 
produce (USAID, 2011). As for a public health supply chain, the terms refer to whom and at what level the 
decision about resupply is taken. Hence, in a public health supply chain a push-based system is when 
downstream distribution is managed centrally and pull-based system when orders are placed by SDPs (Yadav 
et al., 2011; USAID, 2011). Advantages and disadvantages of the two systems are presented in Table 7 below. 
Important to add is that the advantages and disadvantages are based on a context which is the most common in 
LMICs (USAID, 2011). This means that it reflects an empirical reality in which calculations are made manually 
and where there are some time lags when information is shared, meaning that the sender of information has 
access to more up-to-date information than the receiver (USAID, 2011).  
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Activities Push Pull 

 
Computing Calculations  

Advantage: When order handling and stock 
management are weak at lower levels. Higher level 
tiers are confident. depending on the delivery structure 
(Yadav, 2015).  

Disadvantage: Put certain requirements of the facility 
staff, as they have to be able to accurately capture 
consumption rates and calculate order quantities 
(Yadav, 2015). May still need higher levels to verify 
calculations (USAID, 2011). 

 
 

Information usage 

Disadvantage: Allocation of commodities is determined 
by  less accurate data, for example population served 
by the facility and the resupply interval (Yadav, 2015) 
rather than POS data. If POS data is used, data may 
not be updated and visible as frequently at higher 
levels if it is updated manually (USAID, 2011) 

Advantage: When data is transferred manually, lower 
levels have access to the most up-to-date information. 
(USAID, 2011) 

 
Responsiveness 

Disadvantage: Higher levels may not respond as quick 
to variations (USAID, 2011) 

Advantage: Lower level facilities have access to the 
most current information and may be able to estimate 
upcoming needs (USAID, 2011) 
 

 
Training Needs 

Advantage: Less people to train in inventory 
management procedures and to calculate resupply 
quantities (USAID, 2011) 

Disadvantages: Training is needed for all facilities. 
Lower levels may lack skills to conduct adequate 
calculations on quantity needs (USAID, 2011) 

Sense of ownership  
for employees 

Advantage: Higher levels have more control over the 
system (USAID, 2011) 

Advantage: Decentralized decision making and 
provides health facilities the flexibility to control and 
manage their own supply. (USAID, 2011) 

 
Workload 

Disadvantage: If the system is large, it may require that 
staff at higher levels make massive order calculations 
for lower level facilities. (USAID, 2011) 

Disadvantage: Demands that facility staff prioritize 
inventory management procedures over serving its 
customers. If time is constrained, the quality of one 
will suffer. 

Table 7: Advantages and disadvantages of push and pull-based systems in public health supply chains 

Whether a country decides to use a push-, or a pull-system depends on the in-country characteristics (Yadav et 
al., 2011). As seen in table 6, countries with accurate and timely data transfer and adequate planning and stock 
management capabilities at the lower levels often use pull systems as those systems tend to be more flexible 
than push systems. Conversely, countries with timely data transfer and lack of well-trained staff at lower levels 
often implement push system. Furthermore, push systems is preferred when there is shortage of supply and 
systematic rationing must be implemented (Yadav et al., 2011). In such cases, the pull-system can lead to 
incentive misalignment between the central level and the lower levels. Hence, if commodities are limited, stock 
optimization for a single SDPs may be done at the expense of the performance of the overall system resulting 
in sub-optimal distribution coverage (Vledder et al., 2015).  
    
Maximum-minimum system, review period and resupply intervals  
Many LMICs use a maximum-minimum (max-min) system for inventory control as recommended by the 
USAID DELIVER project (Leung et al., 2016; USAID, 211). It is a system where max-min inventory levels of 
the SDPs are predetermined, to ensure that quantities of stock are kept within an acceptable range. Such system 
is often based on periodic review period and resupply intervals. Review period is when the stock levels are 
reviewed, thus, also where order quantities are communicated to higher levels. The choice between having long 
or short review periods and/or resupply intervals depends on many factors. Long review periods, thus also, 
resupply intervals require the health facilities to make a rather precise forecast of the needs for the coming 
months (USAID, 2011), a task that considered being insurmountable (Yadav et al., 2011). It also requires larger 
stock levels at the distribution points (USAID, 2011). However, short resupply intervals require more delivery 
runs, which increases the transportation costs (Yadav et al., 2011). As such, the most LMIC have either monthly 
or a quarterly resupply interval to reduce the cost of transportation (Yadav et al., 2011).  
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Coming back to the max-min system, these used in three types of inventory control systems: (1) forced-ordering 
system, where orders are made in the end of a review period, used both in push- and pull-systems (illustrated 
in Figure 17); (2) continuous review system, where orders are made when facilities reach the minimum stock 
level and; (3) standard system, where orders are made in the end of each review period, but only for those 
commodities that reached minimum level (Leung et al., 2016; USAID, 2011).  

 
Figure 17: Maximum-Minimum Inventory Control System recommended by USAID DELIVER project 

5.2.4.3. Logistic management information system 
Information is the engine of all supply chain cycles. The custodian of all this essential information is the logistic 
management information system (LMIS) in the country. The LMIS the system, where information about 
commodity flows is recorded and reported. It is used to compile, analyse and validate information from all 
levels of the supply chain. Data includes quantities issued, consumed, ordered, received, lost etc., all of which 
enables informed decision making. According to USAID (2011) data should is preferably be collected on a 
daily basis at SDPs. However, as described in the previous section, the information is most often compiled and 
reported upstream on a monthly or quarterly basis (USAID, 2011). 
 
As the humanitarian and public supply chain covers multiple countries all over the world, the sophistication 
level of the LMIS systems varies vastly. Some LMISs are paper based and information is simply shared 
manually through paper forms and reports, often at the time of delivery. Other use electronic LMIS, often 
referred to as eLMIS or automated LMIS, where information is reported and aggregated through computers, 
handheld devices, mobile phones or internet and (in the best case) in real-time. However, such systems are 
rather costly and require significant inputs such as hardware, software, training and ICT infrastructure needed 
to facilitate such systems. (USAID, 2011) 
 
Essential LMIS data  
The three most essential logistic data items kept in an LMIS are; stock on hand, consumption and losses and 
adjustments (USAID, 2011). These three are an absolute requirement for an adequate logistic system. In 
addition, transaction data is key for any logistic system (USAID, 2011). Below is an explanation of each. 
 

● Stock on hand refer to the quantities of usable stock available. This data is often held in individual 
stock keeping records including stock cards, bin cards and inventory control cards. For example, an 
inventory control card holds information about all condoms in a health facility, including total stock on 
hand. Stock keeping records also includes quantity of losses and adjustments. The responsibility of 
keeping these records is in the hands of the person receiving or issuing the order stock and keeping 
records of the inventory during consumption. It includes warehouse staff and often staff at the SDPs. 
(USAID, 2011) 
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● Consumption refer to the quantity of commodities that is dispensed by the user. Consumption data is 
often collected and recorded monthly, which only can be conducted by staff at SDPs since this is the 
point where the end-customers receive their commodities. Alternatively, consumption data can be 
calculated from stock on hand. Instead of keeping consumption records, stocks are counted in planned 
intervals, where the results are compared with the previous stock count, and thereby the consumption 
is understood. Common formats to keep these records includes pharmacy dispensing registers, daily 
usage logs or registers, daily activity registers (DARs) and tick sheets. 

● Losses and adjustments refer to the quantity of stock that is removed for any reason other than that it 
is consumed by the patients. Examples of these are damage, stolen, expiries, found, promotions etc. 
Adjustments can also refer to positive or negative changes in stock levels, for example when facilities 
receive stock from health facilities, hence, affecting the order levels without having done a formal order 
placement. It can also be when making administrative corrections on stock keeping records, for example 
if noticing that stock quantities are recorded differently in different forms (USAID, 2011).  

● Transaction records are used to ensure correct and consistent flow. It includes proof of requisition, 
deliveries and issues, used to record data about how the commodities move through the supply chain 
between storages and facilities. The most common formats of transaction records are receiving records, 
issue/receipt vouchers and combined requisition (USAID, 2011). As the records are filled out when 
custody of commodities is being moved, the responsibility of completing these records are the 
personnel receiving and issuing commodities, which is personnel distributors and personnel at 
pharmacies and SDPs.       

 
Although a lot of the reporting is conducted during at the time of the events by the people conducting the 
activities, e.g. at the time of delivery by delivery team delivering commodities and health staff receiving 
commodities, reporting system may include levels outside the distribution and storage points. For example, a 
district health office may neither hold stock nor be involved in the distribution process but may still need 
information from LMIS reports to ensure commodity security at SDPs and make decisions on funding needs, 
staffing, training, quantification or other essential decisions. As such, it is important to conduct summary and 
feedback reports that can report on all events all the way up to the central level, where information is aggregated. 
These summary reports are often completed at the end of each reporting period, often monthly or quarterly. 
(USAID, 2011) 
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5.3. Conceptualization 
As shown, most literature in the area of SCV describe either the driving forces for SCV, i.e. the characteristics 
of those organizations and supply chains that needs the most, or the outcomes of having superior SCV once 
visibility is realized, i.e. the benefits of SCV.  

 
Figure 18: Relations between the literature in area of supply chain visibility 

 
To investigate the possibilities of improving the SCV, one must first understand the notion of SCV. By doing 
so, simply by analyzing and further choosing one out of many definitions of SCV, the attributes that improves 
or impedes it can be assessed. The chosen definition of SCV for this study is defined by Tohamy et al. (2003) 
as: “the ability to access or view relevant data or information as it related to logistics and the supply chain”.  
 
In order to answer the research question of this study following must be investigated: (1) the ability to assess 
or view data and (2) the relevance of the data. Below, are the theories, models and tools used to do so described.  

5.3.1. Supply chain value stream mapping 
A fundamental first step, to assess the two is through the mapping of all material- and information-flows of the 
current supply chain. This can be done through a tool called Supply Chain Value Stream Mapping (SCVSM) 
(Suarez-Barraza et al., 2016). SCVSM is a tool where a visual map of the supply chain is created. A key feature 
of the tool is that is maps both the flow of goods and the flow of information (Suares-Barraza, 2016). The 
SCVSM-tool captivates the as-it state and provides material for analysing the future state (Suarez-Barraza et 
al., 2016).  For this report, the mapping will only cover the in-country routing of the commodities and the 
respective information flows. To conducts the SCVSM, following steps are performed:  
 

1. Identify actors in the supply chain, including their dependencies 
2. Identify and the supply chain system design  
3. Identify the inventory management strategy 
4. Identify the LMIS used in the supply chain 
5. Map material flow, information flow and timing of the flows  
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Figure 19: Illustration of each step in Supply Chain Value Stream Mapping 

5.3.2. Visibility Assessment  
Once the SCVSM is conducted, the relevance and the quantity and the quality analyzed to assess its quality and 
relevance, in order to further find possible reasons to improve it. A method for measuring the level of SCV was 
developed by Caridi et al., in 2010. In accordance with the chosen definition of SCV, developed by Tohamy et 
al. (2003), Caridi et al. (2010a) argue that visibility is based on both the quantity of the information that is 
shared and its quality. The model provides a way to measure an organization's current level of SCV 
quantitatively, that can be used as a baseline for diagnostic purposes and facilitate the identification of areas in 
need of improvements (Caridi et al., 2010a; Caridi et al., 2010b).  
 
Measuring the information quantity  
To measure the quantity of the shared information, the amount of shared information within a supply chain has 
to be compared to the total amount of information that potentially could be shared. Hence, the quantity cannot 
be measured on a generic scale. Instead, it is highly context sensitive and depends on the specific needs of the 
supply chain actor (Caridi et al., 2010a). For example, a system in which only a small amount of information is 
shared between partners could realize a high level of visibility if the potential amount of information that could 
be shared is also small. Conversely, a system that shares a lot of information, could realize a low level of SCV 
if the amount of information that potentially could be shared is much larger. Thus, comparisons between 
different systems must be done with caution.  
 
Measuring the information quality 
The quality of the exchanged information is judged based on two variables: freshness and accuracy (Caridi et 
al., 2010b). Freshness refers to “the degree of information synchronisation with business partners” and is often 
referred to as the timeliness of the information (Caridi et al., 2010b). Accuracy refers to “the degree of 
conformity of the shared information with its actual value” (Gustin et al., 1995; Mohr and Sohi, 1995; Kaipia 
and Hartiala, 2006; Barratt and Oke, 2007). In other words, this variable analyzes whether the shared data 
reflects the actual value.  
 
Furthermore, the information can be distinguished into three types (listed below), each of which that are judged 
by the three characteristics (quantity, freshness, and accuracy). Figure 20 illustrates the relationship between the 
information types and its features.  
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1. Transactions/events information - exchanging orders/invoices (e.g. order confirmation, order modification, 

payment notice, advanced shipping notice, sales reporting) 
2. Status information - inventory levels and order status (e.g. order status, stock levels, stocking capacity, 

residual shelf-life, work-in-progress, backlog)  
3. Master data - (e.g. product features, product life-cycle, ingredients, managerial product information and stock 

keeping unit features) 
 

 
 

Figure 20: All information categories are evaluated on the basis on the quantity and quality of the information. 

 
In order to get a quantified result of the level of SCV, each of the three variables (quantity, accuracy and 
freshness) are rated on a scale from one to four, one being the lowest score and four being the highest score. 
For each of the three attributes, there is a description on the requirements of each score. For example, to score 
1 on quantity “the focal company has access to non or little (less than 25 percent) of the information within the 
analyzed category  (transaction/events, status information and master data), while for score 4 “the focal 
company has access to a large part (more than 75 percent) of the information within the analyzed category 
(transaction/events, status information and master data). Similar requirements are made for the other two 
attributes. A description of all scores can be found in Appendix D. As the scoring is made for each information 
category, the result is a three by three evaluation-matrix, illustrated below. 

 

 Transaction/Events Status information Master Data RESULT 

Quantity 𝒗	𝒒,𝒕 𝒗	𝒒,𝒔 𝒗	𝒒,𝒎 𝒗𝒊𝒔𝒊𝒃𝒊𝒍𝒊𝒕𝒚	𝒒𝒖𝒂𝒏𝒕𝒊𝒕𝒚 

Accuracy 𝒗	𝒂,𝒕 𝒗	𝒂,𝒔 𝒗	𝒂,𝒎 𝒗𝒊𝒔𝒊𝒃𝒊𝒍𝒊𝒕𝒚	𝒂𝒄𝒄𝒖𝒓𝒂𝒄𝒚 

Freshness 𝒗	𝒇,𝒕 𝒗		𝒇,𝒔 𝒗	𝒇,𝒎 𝒗𝒊𝒔𝒊𝒃𝒊𝒍𝒊𝒕𝒚	𝒇𝒓𝒆𝒔𝒉𝒏𝒆𝒔𝒔 

RESULT 𝒗𝒊𝒔𝒊𝒃𝒊𝒍𝒊𝒕𝒚	𝒕𝒓𝒂𝒏𝒔𝒂𝒄𝒕𝒊𝒐𝒏 𝒗𝒊𝒔𝒊𝒃𝒊𝒍𝒊𝒕𝒚	𝒔𝒕𝒂𝒕𝒖𝒔 𝒗𝒊𝒔𝒊𝒃𝒊𝒍𝒊𝒕𝒚	𝒎𝒂𝒔𝒕𝒆𝒓  
Table 8: Visibility assessment evaluation matrix. 

Caridi et al. (2010b) take the calculations even further by calculating the geometric mean for each information 
category and for each attribute, and finally a quantified result of the overall visibility, i.e. an organization gets 
a total visibility scoring ranging between 1-4. As for this research, a resulting visibility score is not calculated. 
Instead, the scoring table were used as a guideline discussing each information category and each information 
attribute. 

Information Category 

Quantity Quality 

Accuracy Freshness 
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5.3.3. Connectivity/Willingness model 
As visibility assessment tool only states the as-is state of the current supply chain, it may fail to capture further 
dimensions needed to identify areas of improvements. For example, the model can help organizations to realize 
that the accuracy is poor due to challenges with reporting data but miss to capture the root causes of the poor 
scoring. 
 
In order to understand and properly analyze the abilities to access and share information, in accordance with 
the chosen definition of SCV, the connecitivy/willingness-framework, presented in section 5.3.3,  will be used 
as a baseline for discussion. The model will help to keep the study is focused. Since the 
connectivity/willingness-model is based on a “developed economy” point of view, the model can also help to 
compare how the unique context, in which the study takes place, differs from those commonly presented in the 
theory. The aim is to identify elements that either impede or enhance the information sharing capabilities, 
through several dimensions, which ultimately will help to answer the research question of the study. 

5.3.4. Theoretical framework 
To synthesize the ideas, an illustration is created. A house illustrate how organizations can build a structure that 
can support itself, starting with the foundation, followed by the walls that holds the roof. Inspired by Barrat and 
Oke (2007) information sharing is the conduit that facilitates productive collaboration and fosters system 
redesign. In turn, information sharing relies on robust connective technologies and the openness to share 
information (Fawcett et al., 2007). To achieve “full” supply chain visibility, all three attributes; quantity, 
accuracy and freshness, need to be in place (Caridi et al.,2010). In alignment with the chosen definition of SCV 
Tohamy et al. (2003), the house targets both on the abilities to access information (connectivity and willingness) 
and the attributes of the information that is shared (quantity, accuracy and freshness). 
 

 
Figure 21: The relations between the definition, theories and models found to define and analyze SCV  
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6. EMPIRICAL FINDINGS 
In this chapter, the empirical part of the research is presented. First, the reader is introduced to the specific 
country where the empirical findings have been gathered, followed by a section describing the efforts, current 
supply chain setup and the historic development in improving access to family planning commodities and its 
supply chain. Stakeholders are outlined, and all procedures of the supply chain cycle are described. Lastly, 
data on stock availability is outlined and the results of the visibility assessment is outlined. The purpose of the 
chapter is to provide the reader with information about how a specific in-country supply chain is structured, 
what influencing factors that can affect its performance and the country’s current level of visibility. 

6.1. Introduction Zimbabwe  
With a total population of 16.15 million (Worldbank, 2016), Zimbabwe is ranked 154 out of 188 in the Human 
development index (HDR, 2016). The low placement is a result of the poor economic development in the 
country over the last 30 years (USAID, 2016). Since late 1990s, Zimbabwe has been in the midst of a financial 
collapse (USAID, 2016). Excessive public debt, poor domestic demand, tight liquidity conditions, weak 
institutions and poor infrastructure (Audit, 2017; World Bank, 2018), have had devastating effects on the public 
health care system and made it difficult for Zimbabwe to effectively manage and execute its national health 
program to meet the needs of the population (Mudariki, 2017; USAID, 2016). Today, Zimbabwe's 
unemployment rate is estimated to be between 91-95 percent, driving people to flee the country for better 
options (MGH, 2016; USAID, 2016). The deterioration of the national health care infrastructure, in tandem 
with an exodus of the country’s health workforce, has created a vicious cycle that, in turn, has made it difficult 
to rebuild and strengthen the national health care system (WHO, 2018; ZNFPS, 2016). As a result, the unmet 
need for FP commodities and services has remained unchanged since 1999, stagnating at 13 percent (ZNFPS, 
2016). 

6.2. Efforts to increase access to FP commodities 
Despite the challenges, the Zimbabwean knowledge level of FP is almost universal (99 percent) amongst the 
sexually active population, according to Zimbabwe Demographic Health Survey. Furthermore, Zimbabwe is 
one of the countries in Africa with the highest rates of contraceptive use, with a contraceptive prevalence rate 
around 67 percent amongst married women in 2016. Recognizing the adverse impact that lack of contraceptives 
has on the nation, Zimbabwe nonetheless managed to reduce the fertility rate from 6.7 children per woman to 
4 children per woman between 1984 and 2015. (ZNFPS, 2016) 
 
Building upon the accomplishments, Zimbabwe has created a strategy solely aimed at improving Family 
Planning - Zimbabwe National Family Planning Strategy 2016–2020. The goals are to increase the modern 
method contraceptive prevalence rate (mCPR) among married women from 67 percent to 68 percent, reduce 
the teenage pregnancy rate from 24 percent to 12 percent (ZNFPS, 2016) and reduce unmet need for FP from 
13 percent to 6.5 percent (Mudariki, 2017; ZNFPS, 2016). They have also agreed to doubling the FP budget 
from 1.7 percent to 3.0 percent of their national health budget and ensure that 98 percent of their service delivery 
points (SDP) have at least three contraceptive methods available through strengthening their national supply 
chain (FP2020, 2018). In achieving these goals, Zimbabwe has committed to strengthen their supply chain 
management system, to ensure a reliable and robust commodity security system. In fact, Zimbabwe aims to 
devote USD 97 629,748 to commodity security over the span of five years (2016-2020). Being one of the 37 
governments that in 11th of July 2012 signed the FP2020 commitment, these actions directly reflect actions to 
facilitate the international commitments both for FP2020 and the UN Sustainable Development Goals (SDGs).  
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6.3. Overview of the National FP Supply Chain 
The national supply chain for FP commodities in Zimbabwe is a publicly managed delivery system, tasked with 
providing contraceptives and reproductive health commodities to the population of Zimbabwe. It is one of three 
supply chains delivering FP commodities in the country, the other two being the non-governmental supply chain 
and the commercial supply chain, illustrated in Figure 22 below. Together, the three systems provide access to 
a variety of FP commodities including; Male Condoms (MC), Female Condoms (FC), Progesterone only pill 
(POP), Emergency contraceptives (EC), Injectables (Inj), Intrauterine Contraceptive Device (IUCD) and 
Implants (Mudarik, 2017). As this study focuses on FP commodities provided by donors, only the publicly 
managed supply chain will be analysed, shown in green in Figure 22. This is also the sector through which the 
most people (73 percent) access FP commodities (ZNFPCIP, 2016).  
 

 
Figure 22: Family planning supply chain structures in Zimbabwe (Mudarik, 2017) 

 

The public supply chain serves 59 districts in 10 provinces, through around 1486 public sector health facilities, 
13 stand-alone FP clinics, 27 youth centres and around 300 individuals, so called community-based distributors 
(CBD). Supply chain system design) (SDP, 2018; Mudarik, 2017). A map of the districts, provinces and health 
facilities can be found in Figure 23. 

 
Figure 23: Map of Zimbabwe with its 10 provinces, 59 districts and around 1500 health facilities (SDP, 2018) 
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6.4. Development of the national supply chain 
As a result of the challenging economic environment over the last 30 years, Zimbabwe has historically struggled 
to maintain and operate efficient supply chains for FP commodities (USAID, 2016). To address these 
shortcomings the government of Zimbabwe (GoZ) decided to switch from a pull-based delivery system to a 
push-based system in 2004, called the Delivery Team Topping Up (DTTU) system (ZNFPCIP, 2016). The idea 
of DTTU was to transfer the responsibility of calculating and reporting the supply needs from the facilities to 
the suppliers and give facility staff more time to focus on their primary task; delivering family planning services 
to their customers (Solo, 2011). The switch was successful and in 2013, the overall availability of condoms had 
increased to 91 percent and the overall availability of contraceptives was 84 percent (ZNFPS, 2016). Despite 
the success, DTTU was not considered being optimal. The system was solely managed by international donors 
and also completely dependent on donor funding (ZNFPS, 2016). It was also only one of six3 logistics system 
operating in the country, all of which were managed, operated and funded completely independently to one 
another (Rosen et al., 2015).  
 

 
Figure 24: The ZAPS, merging existing health systems into a single system (USAID, 2016) 

 
In 2014, the GoZ decided to make a pilot only in one province where they merged the biggest four supply chains 
into one, a system named Zimbabwe Assisted Pull System (ZAPS) (Rosen et al., 2015; USAID, 2016). The 
goal of ZAPS was to reduce the overall complexity and shift the operative responsibility for managing and 
funding the in-country logistics, from donors to the GoZ (ZNFPS, 2016; USAID, 2016). Although all previous 
were mature and overall well performing systems, the results of the pilot showed that ZAPS managed to serve 
more facilities, handled more products and be more cost-effective than the older systems, shown in Figure 25 
(MOHCC, 2015). Based on these results, ZAPS was introduced on a nationwide scale in 2016 (SOP, 2016). A 
further description of ZAPS can be found in section 6.5.3 Inventory management strategy (SCVSM #3). 

    
Figure 25: Annual cost of operating the ZAPS compared to the previous systems (MOHCC, 2015) 

                                                
3 Traditional Essential Medicines Pull System (tEMPS), Zimbabwe Anti-retroviral Distribution System (ZADS), Delivery Team Topping Up System 
(DTTU), Zimbabwe Informed Push System/Primary Health Care Packages (ZIP/PHCP), Voluntary Medical Male Circumcision (VMMC) commodity 
Logistics System, Zimbabwe Laboratory Commodities Distribution System (ZiLaCoDs) 
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6.5. Supply Chain Value Stream Mapping 
Following the steps described in the section on conceptualization in section 5.3.1 the five steps of SCVSM was 
conducted. It starts with (1) a description of the various actors influencing the national health supply chain in 
Zimbabwe, with focus on FP commodities, followed by (2) a description of the supply chain system design, (3) 
inventory management strategy and the (4) LMIS used in the supply chain. Lastly, a detailed description of the 
material flow, information flow and the timing of each flow is given. Due to the manual nature of the flows, 
and to avoid duplications of the text, the material flow, information flow and its timing is described in tandem. 
It should be noted that the SCVSM provides an overview of how the system is aimed at performing. 
Complications and drawbacks of the flows are further discussed in the in the light of the quantity, accuracy and 
freshness of the shared information, and also when analyzing the connectivity- and willingness-dimensions of 
their information sharing capabilities.  

6.5.1. Actors influencing the supply chain in Zimbabwe 
As for the public supply chain, Zimbabwe is operating under the integrated procurement and supply chain 
model, described in section 5.2.2 Procurement and supply chain models. This means that the procurement of 
FP commodities is carried out by the donors and their respective procurement agent, rather than by the 
government. To understand the complex system of actors, the primary stakeholders within the public supply 
chain are identified and described briefly. In accordance with the literature study, the stakeholders are 
categorized as either beneficiaries, donors and operating agents. Important to add is the fact that there are 
numerous actors that provide support, aimed at strengthening the national supply chain of health commodities 
in Zimbabwe. Examples of large funders are the Global Fund and UNICEF. However, their support is not solely 
devoted to support the provision of FP commodities and therefore these stakeholders are not described further 
in this study. 
 
Ministry of Health and Child Care (MOHCC) – Beneficiary 
MOHCC is the governmental ministry of Zimbabwe (beneficiary country) that is responsible for addressing 
health issues to increase the quality of life for people living in Zimbabwe (MOHCC, 2018). MOHCC provides 
leadership to the National family planning programme, though they are not operationally involved in the day-
to-day operations (Mudariki, 2017; ZNFPCIP, 2016). This means that they have ultimate implementing 
authority over the public national health supply chain system in Zimbabwe and the responsibility of controlling 
that relevant management actions are taken, by the right stakeholders, at the right time. Their work includes 
policy making, outlining strategic goals and execution plans, and to provide administrative guidance. 
(ZNFPCIP, 2016) 
 
Zimbabwe National Family Planning Council (ZNFPC) - Beneficiary 
ZNFPC is a parastatal subunit of the MOHCC, established by the GoZ in 1985, to coordinate the delivery of 
FP commodities and RH services (Mudariki, 2017). With over 1000 employees working at ZNFPC, Zimbabwe 
is one of few countries that have an institution that is solely dedicated to FP programming (ZNFPCIP, 2016). 
 
ZNFPC have an operational role in managing the national supply chain for FP commodities, meaning that they 
are the custodian of all 1486 public sector health facilities. ZNFPC also run nine FP clinics across eight 
provinces (eleven standalone FP clinics in provincial headquarters SDP), 27 youth center’s in over 18 districts, 
and operate a community-based distribution (CBD) program consisting of over 300 service delivery points in 
59 districts (Mudariki, 2017; SDP, 2018). Together with MOHCC, they are responsible for planning and 
coordinating national multi-stakeholder committee meetings, where key partners meet to discuss both strategic 
and operational efforts related to the supply of FP commodities (ZNFPCIP, 2016). During these meetings, held 
monthly, quarterly and yearly, they meet with key partners to discuss both activities related both to the upstream 
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and downstream supply chain, impacting both the future directions of the national supply chain and short-term 
actions needed. Upstream, they advise on procurement planning, by quantifying FP commodity needs and 
conducting supply plans, where type, volume and timing of the orders specified. Downstream, they analyze, 
monitor and evaluate logistics data for decision making to ensure reliable re-supply of FP commodities. Key 
supply chain partners involved are ZNFPC, UNFPA, USAID, Chemonics GHSC-PSM, NatPharm, Crown 
Agents Zimbabwe, PSI and PSZ. (ZNFPCIP, 2016) 
 
National Pharmaceutical Company (NatPharm) - Operating agent 
In 2002, the government medical stores were privatized and renamed to NatPharm. NatPharm is a government-
owned commercial company responsible for the procurement, storage and distribution of all health commodities 
medical equipment and other related products for use in pharmacies, clinics, hospitals and other public sector 
establishments. NatPharm are mandated to operate six public warehouses, i.e. central medical stores (CMS), in 
the first tier of the public sector distribution, and thereby considered as the key system coordinators of the 
national health supply chain together with ZNFPC. Since Natpharm are semi-autonomous, meaning that they 
are partly funded by donors, they are partly beneficiaries and partly operating agents.  
 
United States Agency for International Development (USAID) - Donor 
USAID is part of the United States federal government and operate as an independent agency (USAID, 2018). 
USAID is responsible for administering funding and providing development assistance and have been 
supporting Zimbabwe with FP since 1980. Today USAID is the largest funder of contraceptives in Zimbabwe, 
funding 50 percent of the contraceptives in 2015 (ZNFPCIP, 2016). These funds are only devoted for the 
provision of MC and FC, particularly aimed for HIV prevention (Mudariki, 2017). USAID also provide 
technical and administrative support to MOHCC and ZNFPC, with the aim to improve the national capacity of 
delivering commodities as efficiently and effectively as possible. USAID’s support is provided through the 
Global Health Supply Chain-Procurement and Supply Management Project (GHSC-PSM), managed by 
Chemonics International Inc. (Mudariki, 2017). 
 
United Nations Populations Fund (UNFPA) - Donor and Operating Agent 
United Nations Populations Fund (UNFPA) has been present in Zimbabwe since 1981 and is currently working 
on its seventh Country Programme (2016-2020). UNFPA are considered to be both donors and operating agents, 
since they both fund and procure FP commodities on behalf of Zimbabwe. Today, UNFPA are the third largest 
funder of FP commodities, financing 24 percent of the total amount of contraceptive commodities in Zimbabwe 
(ZNFPCIP, 2016). The commodities include COC, Injectables, IUDs and Implants. Besides providing funding 
for FP commodities, and support the provision of FP commodities through procurement activities, UNFPA also 
funds for in-country system strengthening. UNFPA have strong on the ground presence, working in close 
collaboration with the MOHCC, ZNFPC and other implementing partners, where they provide their expertise 
on both short- and long-term actions required to ensure commodity security in the country (ZNFPCIP, 2016). 
 
United Kingdom Department for International Development (DFID) - Donor 
DFID is a department of the United Kingdom government, tasked with administering and distributing foreign 
aid, with the objective to "promote sustainable development and eliminate world poverty" (ipa, 2018). DFID 
have been providing technical and financial support to the national FP programs in Zimbabwe for about two 
decades. Today they are the second largest source of funds for contraceptives in Zimbabwe, funding 26 percent 
of the total amount of contraceptive commodities in 2015 (Mudariki; 2017; ZNFPCIP, 2016). The funding 
covers COCs, IUCDs, POPs, ECs and implants. Furthermore, DFID mainly use Crown Agents as their 
procurement agent. However, as of 2018, DFID changed their procurement agent from Crown Agents to 
UNFPA when it comes to oral contraceptives. In addition, DFID are also one of the main donors for UNFPA 
on a global level, facilitating them to produce contraceptives on behalf of Zimbabwe (Mudariki; 2017).  
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Chemonics International Inc. - Operating Agent 
Chemonics International Inc. is a private international development organization, that bids on contracts from 
the USAID. As mentioned, all support provided by USAID is delivered through a global program called Global 
Health Supply Chain-Procurement and Supply Management Project (GHSC-PSM), which is implemented and 
managed by Chemonics International Inc. (Mudariki, 2017). GHSC-PSM operates in 55 countries, aimed at 
ensuring uninterrupted supply of health commodities, including FP commodities. GHSC-PSM procures FP 
commodities and provide all the technical and administrative support on behalf of USAID. Similar to UNFPA, 
they have on the ground presence, participating in the various multi-stakeholder meetings and working closely 
with MOHCC, ZNFPC and other partners (ZNFPCIP, 2016). 
 
Crown Agents - Operating Agent 
Crown agents have been procuring FP commodities on behalf of DFID since 2002 (Mudariki, 2017). That 
includes procurement for IUCDs, progestogen-only contraceptives, emergency contraceptives and implants. 
Hence, everything funded by DFID except oral contraceptives, which is procured by UNFPA. As the other 
operating agents, besides assisting with procurement, Crown agents also provide technical support through 
participating in multi stakeholder meetings to discuss quantification, procurement, stock status, funding gaps 
etc. (ZNFPCIP, 2016). 

6.5.1.1. Dependencies of actors and funding for FP commodities 
For the purpose of discussing the dependencies of the actors, the focus will mainly be on the amount of funds 
each devotes for Family Planning. Following section is divided into two sections; direct funding for FP 
commodities and indirect funding aimed for system building to improve and strengthen the in-country supply 
chain. 
 
Funding for family planning commodities  
In Zimbabwe, the FP commodity procurement is fully funded by donors and NGOs. A review of the funding 
sources for contraceptive procurement, illustrated in Figure 26 shows the share of 50%, 25,5%, 24.4% and 
0.20% by USAID, DFID, UNFPA and Dutch Government respectively (Mudariki, 2017). USAID funds MC 
and FC; DFID funds the procurement of implants, COCPs, POPs, IUCDs and ECs; UNFPA funds implants, 
injectables, IUCDs, and COCPs; and the Dutch government funds ECs (ZNFPCIP, 2016). 

  
Figure 26: Zimbabwe FP commodity funding. Funding share divided by donors in 2015 (ZNFPCIP, 2016). 

To understand the dependency of the actors a map is developed (Figure 27), illustrating the commodities that 
are donated by each donor, including their respective procurement agent. As MOHCC, ZNFPC and NatPharm 
are viewed as beneficiaries, responsible for the downstream distribution, they are not included in the map. 
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Figure 27: Funding and procurement structure of FP commodities in Zimbabwe. 

Overall, funding for FP commodities is not expressed as an issue, as the funds often covers the amount that is 
requested. Making a comparison of the estimated need for FP commodities and the actual volumes of FP 
commodities that were distributed to Zimbabwe, it was shown that the quantities exceeds the estimated need 
for five out of seven FP commodities, shown in Table 9. 
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FP Commodity Actual Volume of 
Commodities Distributed 

Estimated need for FP 
Commodities 

Difference 

Emergency Contraceptives   280,852 16,307 264,545 

Female Condoms 5,551,489 328,229  5,223,260 

Male Condoms  89,092,719 15,587,246 73,505,473 

Implants 148,179 102,424 45,755 

Injectables  930,107 991,629 - 61,522 

IUCD 14,039  4,475  9,564 

Orals (cycles) 6,612,500  15,439,486  - 8,826,986 

Table 9: A comparison between the estimated need of FP commodities and the actual volumes distributed in 2015. 

If looking at trends of the annual expenditures devoted to FP commodities, the funding commitments has been 
rather stable, shown in Figure 28. Between 2010 and 2015 the funding has increased from USD 12 million/ 
year to over USD 18 million/ year. 
 

 
Figure 28: Annual funding for FP Commodities between 2012–2015, expressed in US dollars (ZNFPCIP, 2016) 

Funding for system strengthening 
Today, donors are also supporting most costs related to delivering FP commodities to the end recipient. This 
includes all costs related to procurement, storage and distribution of commodities. The GoZ allocates 1.7 
percent of its national health budget to FP programming, which only covers administrative costs and cost for 
staff remuneration for employees working at MOHCC and ZNFPC (Mudariki, 2017). The largest donors for 
the whole national supply chain system are Global Funds and UNICEF, although UNFPA, USAID and DFID 
also support activities and equipment needed for smooth provision of FP commodities. For example, donors 
support vehicles for the downstream distribution of commodities including all related cost such as fuel, service 
and allowance. They also support training courses related to procurement and supply chain procedures to staff 
at ZNFPC and the SDPs (ZNFPCIP, 2016). As described in previous section, all partners and several donors 
also provide continuous support for procurement, quantification and supply planning activities (Mudariki, 2017; 
ZNFPCIP, 2016).  
 
Although the GoZ has vowed to increase its expenditures on FP from 1.7 percent to 3.0 percent, in alignment 
with its commitment to FP2020 (Mudariki, 2017; ZNFPCIP, 2016), no substantial increase has been realized 
(ZNFPCIP, 2016). The reason for this is the country's poor economic development which have made it 
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challenging to allocate resources adequately between the high number of development initiatives and programs 
competing over funding (ZNFPCIP, 2016).  
 
A review over the trends in financing of ZNFPC (the main unit devoted for FP), it is clear that GoZ covers most 
of their cost, shown in Figure 29 (ZNFPCIP, 2016). It shows that ZNFPC is heavily reliant on the funding 
abilities of the GoZ, Despite the increase in overall funding between 2013 and 2015, ZNFPC has a resources 
gap of 55 percent in their annual budget of 18 Million USD (ZNFPCIP, 2016). 
 

  
Figure 29: Source of income to ZNFPC between 2013-2015. (ZNFPCIP, 2016). 

Several respondents repeatedly express that the resource gap is a core issue that impedes improvements of the 
national public health supply chain. Some argue that the government's promises to increase its funding on FP, 
may impede donors to step in and close the funding gap, since they expect the government to cover the expenses. 
Funding constraints makes it hard to attract skilled staff members, as they cannot afford to pay salaries that are 
competitive with the private sector (Mudariki, 2017). In fact, the vacancy rate hit 34 percent at ZNFPC (ZNFPS, 
2016) and according to one respondent, all vacancies are currently pending. Not surprisingly, lack of human 
resources puts high pressure on existing staff, making it highly challenging for existing staff to perform 
optimally. One respondent expresses that “health facilities are understaffed, and the workload is often 
overwhelming”. Combined with low wages, this also makes it challenging to retain existing staff. In turn, high 
staff turnover, makes it extremely challenging to retain and transfer knowledge, which is imperative for 
sustainable system-strengthening and rebuilding of the public system. In fact, low staff morale is expressed as 
a common issue (ZNFPS, 2016). 
 

“People working for the government are described to “always be on the lookout for a new job” 
 
Even if the challenges of attracting, retaining and motivating human resources is most pronounced at the 
primary level, the interviewees reveal that the problems cut across all levels. To avoid this issue, donors do 
provide extra allowance to some staff working in “core positions” in the supply chain. The idea is to increase 
the incentives, in order to attract and keep highly skilled staff. Examples of these are the whole Logistics Team 
at the NatPharm/ CMSs and the SCM Advisors at MOHCC. As a result of higher remuneration, the turnover 
rate of these employees is generally low, and the staff are considered as being highly skilled. However, at lower 
levels the challenges are even compounded by the fact that some staff are paid per diem payments, meaning 
that they are given a daily allowance for their work, which will be discussed in further in coming sections. 

6.5.2. Supply chain system design  
The public health system is design based on the Primary Health Care Approach, which Zimbabwe adopted in 
1980. It is an approach outlined by the World Health Organization (WHO) in 1978 with the goal of providing 
effective delivery of health services (CNA, 2018). To increase operational efficiency and remove unnecessary 
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complexity, Zimbabwe has not mapped the national supply chain based on the administrative structure as many 
other LMICs have done (Yadav, 2015). Instead, the national system is divided into only two tiers; the central 
level and the facility level, also referred to as SDPs. The central level is responsible for receiving, storing and 
distributing commodities to the health facilities, whereas facility levels are responsible for storing smaller 
amounts of commodities and providing them to end users.  
 

 
Figure 30: Illustration of the two tiers in the national supply chain system.4 

 

Tier 1: Central level 
The first tier is the central level, at which NatPharm and ZNFPC operates. Having only two tiers has created a 
system where most products only have one storage point (the CMSs) before they are sent to the health facilities, 
but in the case of FP commodities, there are two storage points within the national supply chain. Hence, after 
condoms and contraceptives have been inspected and cleared through customs, they are first stored at one of 
the two warehouses operated by ZNFPC and further delivered to the CMSs, run by NatPharm, upon request. 
Although these are separate storage points, both are considered being the first tier. From the CMS, the 
commodities are picked, packed and further distributed to the second tier, the health facilities, where they are 
stored until they are consumed by the end users, illustrated in Figure 31. ZNFPC have one central store in 
Harare and one regional store in Bulawayo.  

 
Figure 31: Flow of FP commodities in Zimbabwe within the first tier 

 

                                                
4 *Important to note is that the CMSs are runned by NatPharm, i.e. when writing CMSs it can be understood as Natpharm and vice versa. 
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Natpharm is further operationally divided into six branches, with each branch operating a Central Medical Store 
(CMS). Each CMS are tasked with storing and delivering commodities to the health facilities within their 
domain, which consists of either one or multiple provinces. The two largest CMSs, called regional CMSs and 
located in Harare and Bulawayo (dark green boxes in Figure 32), serves three provinces each and stores and 
supplies commodities to all the health facilities within those provinces. The other four CMS (light green boxes 
in Figure 32) each serve one province.  The blue boxes represent the 10 provinces, to which the CMSs deliver 
its commodities. Again, it is important to note that all CMSs operate on the same level (tier 1), acting as 
suppliers to the health facilities. It should also be noted that the distribution network illustrated in Figure 32, 
does not include the ZNFPC warehouses (also considered as the first tier), illustrated in Figure 31, although it 
is the first point storage for FP commodities before they are distributed to the CMS’s.  
 

  
Figure 32: Natpharm distribution network structure. Blue arrows indicate the flow of commodities. 

 

Tier 2: Facility level 
The second tier is the facility tier which consists of four separate service delivery platforms; primary (clinics 
and rural hospitals), secondary (district and mission-owned hospitals), tertiary (provincial hospitals) and 
quaternary (central hospitals) (SDP, 2018). As shown in Table 10, the primary delivery platform has the largest 
outreach, with approximately 88 percent health facilities across the country, 89 percent of which are located in 
rural areas (SDP, 2018)5. By operating a large number of primary facilities, the idea is to improve the rural 
outreach and to maximizes the coverage of FP commodities and health services for the population. However, 
these are rather rudimentary health facilities. In complicated cases, where the patients need cannot be met at 
primary level, the patients are referred to the next levels for more advanced caretaking (Mudariki, 2017). 

                                                
5 The report only covers 1433 facilities out of 1486. The numbers are approximations.  
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Table 10: List of health facilities in Zimbabwe by province and delivery platform (SDP, 2018). 

 

Missing from Table 10 are the around 300 Community Based Distributors (CBDs). It is a long-standing 
program operated by the ZNFPC and has been an important tool in improving the availability and last mile 
distribution of FP commodities (ZNFPCIP, 2016). CBDs are full-time salaried individuals, that provide FP 
services to people in both rural and urban areas by going “door to door”. All CBDs are affiliated with one health 
facility, through which they order and pick up their commodities at (SOP, 2016).  

6.5.3. Inventory management strategy - ZAPS 
Continuing on section 6.4 Development of the national supply chain in Zimbabwe, the new inventory 
management system (ZAPS), introduced in 2016, will now be described further. In accordance with the third 
step of the SCVSM this section describes the inventory management strategy in Zimbabwe. 
 
ZAPS is an inventory control system, based on the concept of forced pull-based ordering Maximum-Minimum 
inventory quantities, that was introduced in section 5.2.4.2 Inventory management strategy (SOP, 2016). This 
means that every health facility has a predefined maximum (7 months of stock) and minimum (4 months of 
stock) inventory level (SOP, 2016). The basic idea of a forced ordering Maximum-Minimum system is that 
stock levels, at all facilities, are reviewed periodically, at the end of a predetermined review period, which is 3 
months in the case of Zimbabwe. During each review period an ordering team, consisting of a driver and a 
District Pharmacy Manager (DPM), is tasked with facilitating the process of collecting stock data and placing 
new orders (SOP, 2016). Together the team drive to around 30 health facilities per ordering round (SOP, 2016). 
For larger districts this can mean that they have be divided into smaller order unit, whereas districts with less 
health facilities are grouped together.  
 
After the ordering round, all facilities are re-supplied with enough stock to bring the inventory levels up the 
predetermined max level, i.e. 7 months of stock. The resupply is conducted by a delivery team, consisting of a 
driver and a Dispatch Assistant (DA).   
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Figure 33: Illustration of the stock level strategy for ZAPS 

Every facility is also supposed to be equipped with 2 months of safety stock to ensure availability and avoid 
stockouts caused by delayed deliveries, demand peaks or other unexpected events (SOP, 2016). An emergency 
order point (EOP) has been defined at one month of stock. Should a facility hit this mark, they can place an 
emergency order to refill the stock levels within one month (SOP, 2016). 

6.5.4. Logistics Management Information System  
As commodities are moving down through the supply chain, from the ZNFPC warehouses to the health 
facilities, information moves in the opposite direction, from health facilities to central level actors. 
Communication within the ZAPS system is primarily done through a number of paper-based LMIS forms, 
listed in Table 11. These forms are used to record information related to the inventory status of the facilities, 
e.g. stock on hand, consumption, losses and adjustments and number of days stocked out, and to determine 
the quantities that need to be resupplied to each facility. Although stock status is recommended to be assessed 
on a daily basis, SDPs properly assess the stock levels on a quarterly basis at the time of ordering rounds. As 
for decision making the data collection is used to decide resupply quantities on a quarterly basis and annually 
for quantification exercises. A detailed explanation of each form can be found in Appendix E. 
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Table 11: List of the LMIS forms  

Software systems 
The data collected through the paper forms are further collected and compiled in two main software systems; 
AutoOrder and Navision. 
 
AutoOrder  
AutoOrder is the computer software system installed in the laptops, used by the ordering teams when they visit 
the health facilities and determine their order quantities. The stock information for every facility is input into 
the AutoOrder system, which then automatically calculates the amount to order for each commodity (SOP, 
2016). When the ordering teams have completed their ordering round and returned the computers to NatPharm, 
the NatPharm system administrator uploads the data from the computer and synchronizes the new stock data 
from the facilities with the national stock database, Navision (SOP, 2016). Since AutoOrder does not have the 
functionality for web access, data can only be transmitted once the order rounds are over and the laptops are 
brought back to the CMSs. 
 
Navision  
Navision is ERP system used to store all warehouse data for all public facilities in Zimbabwe. Once the data 
from the health facilities have been uploaded into Navision, the aggregate demand rate for all facilities is 
generated automatically and the CMSs can start to plan for the deliveries (SOP, 2016).  
 
In addition, there is a proliferation of last mile information systems, such as Trimmed, her and EPOC. However, 
these systems are not analysed further in this report, as navistion is the predominant information system in the 
national supply chain (eLMIS, 2017).  
 
Currently MOHCC is working to strengthen the connectivity within the supply chain by implement an 
electronic LMIS (eLMIS) that will cover all health facilities (eLMIS, 2017). That includes a computerized 
warehousing system and barcoding of inventories (ZNFPCIP, 2016). The idea is to develop a system that allows 
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health facilities to type in the data of their stock levels remotely. In a document produced for the purpose of 
describing the aim of this new system, the benefits of the eLMIS are listed. The system will enable; faster and 
more accurate decision-making, improve commodity allocation accuracy, reduce stockout and expiries, reduce 
much of the paper-based LMIS system that health facilities currently use and increase accountability (eLMIS, 
2017). The goals are to realize full visibility in the supply chain and to provide real-time access to inventory 
data (eLMIS, 2017). Currently, the GoZ are in the process of finding a software that has the ability to transmit 
data through web access. The next step is to acquire funding that covers the hardware. The idea is to start with 
deploying the eLMIS at central-, provincial-, district-, mission-hospitals before expanding to clinics.  
 
ICT Infrastructure in Zimbabwe  
A prerequisite for ICT systems is power and connectivity. Looking at the coverage, only 58 percent of the health 
facilities are connected to the national power grid and only 15.1 percent of all health facilities (8.3 percent of 
primary health facilities) have Wi-Fi. In addition, the Wi-Fi coverage decreased with 1.2 percent between 2016-
2017 (SDP, 2018). Although efforts have been made to implement solar panels in some clinics, full coverage 
is several years down the line. Despite the challenges, the development is moving towards the right direction. 
Looking at the proportion of facilities that have access to ICT tools, between 2016- 2017 the trend is positive 
for four out of six tools, shown in Figure 34. 

 

Figure 34: Trends in the proportion of facilities that have access to selected ICT tools (SDP, 2018) 

As shown in Table 12, there is also a big difference between facilities in different provinces. For example, 100 
percent of the facilities in Bulawayo have Wi-Fi while all other provinces have Wi-Fi access in less than 20 
percent of their facilities. (SDP, 2018) 
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Table 12: Proportion of facilities with different types of ICT equipment 2017 (SDP, 2018) 

6.5.5. ZAPS material flow, information flow and timing  
The in-country distribution process is divided into six separate stages: (1) preparation for ordering, (2) ordering, 
(3) preparing for order processing, (4) order processing, (5) delivery and (6) data processing and reporting. 
Since the information primarily is transferred through paper-based forms, a large amount of the information is 
exchanged in the same frequency as the material is delivered, both the information flow and the material flow 
can be described simultaneously. Below, each of the six distribution steps are described in-depth. Summarizing 
the previous section, the material flow is illustrated in Figure 35. 

 
Figure 35: Material flow summary* 

*Blue arrows represent the material flow for FP commodities in Zimbabwe - from the port/airport to the health facilities 
and its affiliated CBD(s). Dashed line indicates that commodities are picked up by the CBDs, rather than delivered by 
the delivery team. 
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Stage 1 – Preparation for ordering 
The ordering team (DPM and driver), whose responsibilities is to visit all the health facilities and to collect, 
validate and transfer the stock data to NatPharm, first prepare the ordering schedule for their respective 
ordering unit, in consultation with NatPharm. The DPM organize transportation and submits a funding request 
to PP, to cover transportation costs and per diems for ordering team, at least one month prior to the ordering 
round (SOP, 2016).  
 
Two weeks prior to their visit, the DPM informs the DMO and the health facilities about the order visit schedule. 
The NatPharm systems administrator must also download and update the AutoOrder-data in the laptops at least 
one week prior to the visit, which must be picked up by the ordering team at least one day prior to the ordering 
round. Data includes information from previous ordering and delivery rounds (SOP, 2016). Simultaneously, 
each facility team organize their stock and conduct physical stock counts and completes a Facility Worksheet 
and Facility Order form. Both are used to record stock levels, days out of stock, any losses or adjustments and 
list the quantity of commodities that are expected to expire within the 3 months. The former is used first to 
record all information at facility level before it is encoded into the Facility Order form that is the formal form 
that is presented, stamped and signed off by the ordering team during the ordering round. Any Community 
Based Distributor (CBD) that is affiliated with a health facility, should also provide a CBD stock form, 
containing stock data and their requests for resupply, at their respective facility. All of these procedures must 
be done at least one day prior to the arrival of the ordering team (SOP, 2016). Figure 36 illustrates the flow of 
information in stage one, separated into four steps. 

 
Important to add is that all health facilities are expected to conduct physical stock counts on a monthly basis on 
all commodities and record these in a stock card (further explained in Appendix E). The stock card is kept close 
to where commodities are stored at each facility and is used to keep track of all commodities that are in storage, 
including the item description, quantities and all transaction that occurs (SOP, 2016). Hence, each commodity 
has its own stock card. The results of the stock counts are further compared to the maximum, minimum and 
EOP stock levels, that are updated every time the facility order form is submitted, i.e. during each ordering 
round. Hence, for a proper stock assessment it is imperative that maximum, minimum and EOP levels are kept 
updated, a task that is assigned to be conducted by the facility staff (SOP, 2016).  

 
Figure 36: Red arrows illustrates information flow during the Stage 1.  
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Stage 2 – Ordering  
Ordering commence at the local NatPharm branch/CMS, where the ordering team pick up LMIS forms, laptops 
installed with AutoOrder and a list of available products at the district hospitals redistribution during the 
ordering run (SOP, 2016). Important to note is that, the latter is not considered as a storage point. The district 
hospitals may only have excess stock that can be redistributed if needed. Once this is done, the order team then 
drive to all health facilities to collect the Facility Order Form and the CBD Stock Form. The ordering team also 
conduct a physical stock count of 10 percent randomly selected commodities against the updated stock card, to 
note if there are any discrepancies in the reported quantities. If everything seems correct, data is transferred 
from the Facility order form and CBD Stock Form into AutoOrder software, which automatically calculates the 
quantity to supply or withdraw for each facility. Once this is done the DPM is assigned to complete the Quantity 
to Order-column in the CBD stock form, while the Quantity to Order and average monthly consumption (AMC) 
columns of the Facility Order Forms are filled out by the Facility Staff. The ordering team then resupply the 
facility to the extent that it is possible through the stock brought from the district, and updates AutoOrder 
accordingly to calculate the quantities needed from CMS.  A visualisation of the AutoOrder software and some 
of its steps can be found in Appendix F. In case of any transactions of commodities during the ordering round, 
i.e. if expired or excess stock is retrieved or issued to the facility, an Issue and Receipt voucher is signed off by 
the facility staff to record the transaction (SOP, 2018). All orders within an ordering unit should be made within 
ten days (SOP, 2018). With approximately 30 facilities per ordering unit, the ordering team should a complete 
around three facilities per day. 
 
After all facilities have been visited, the ordering team visits the district hospital and drops off expired or excess 
products and leaves one copy of the Facility Order Forms. Lastly, return the laptops and another two copies of 
the Facility Order Forms to Natpharm. NatPharm System Administrator uploads the AutoOrder data into 
Navision and generate a Sales quote and the NatPharm Branch Manager consolidates and transfers the Facility 
Order Forms to the Central LMIS. A sample of the facility order form can be found in Appendix G. 

 
Figure 37: Illustration of actions and information flows during Stage 2. 

 
It must be noted that the facility order form comes in four different copies, each of the which has a different 
color. The reason is that each have to be signed of and delivered to different information points. White copy is 
delivered to Natpharm, Yellow to central LMIS, blue copy to district and the pink copy is kept at the facility. 
 
Within five days of completion of the ordering round, the DPM compiles a Post Ordering Report, with 
qualitative information about the ordering round, which is given to the PMD by hand, fax, email or mail. The 
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reports include information such as planned number of days for ordering, the actual number of days it took to 
collect all orders, explanation for the variance (if any), any storage issues, record keeping issues, activities that 
may affect AMC, significant quantities that are short dated and other challenges or recommendation (SOP, 
2016). Figure 37 and Figure 38 illustrates the flow of information during and after the ordering round. 
 

 
Figure 38: Illustrates information flow during the ordering round. 

 

 
Figure 38: Information flow after the ordering round.  

Stage 3 – Preparation for Order Processing  
NatPharm (CMS) Stores Controller submits a Letter of Request to ZNFPC for the condoms and 
contraceptives to be transferred to respective CMS. If needed, the NatPharm stores controller may request an 
inter-branch transfer between regional stores or from other CMSs/branches to even out the stock levels. 
 

 
Figure 39: Information flow and material flow during stage 3.  

 
 



 
 
 
 

 
73 

Stage 4 – Order Processing   
When the condoms and contraceptives have been received to respective NatPharm branch, the NatPharm Stock 
Controller review the orders/sales quote for each facility and generates pick lists. NatPharm then picks, packs 
and prepares all orders for shipment. The order processing is expected to be done within five days upon 
receiving the orders from the facilities. Simultaneously, NatPharm is tasked with producing two Tax Invoices, 
one for condoms and contraceptives (stored at ZNFPC) and another one for the other commodities. 
 
Stage 5 – Delivery   
When the order has been packed ready for distribution, NatPharm loads the commodities into the vehicles, for 
the Delivery team (dispatch assistant + driver) to deliver commodities as per routing scheduled. During the 
delivery phase, the delivery teams bring, besides the commodities, the NatPharm Tax Invoices and the 
Contraceptive Commodity Receipt Voucher (CCRV), to the health facilities. They are used to record the 
transactions and highlight any discrepancies between the quantities supplied and the quantities received. When 
commodities are received, counted and visually checked health facility staff sign the NatPharm tax invoice and 
signs four copies. They also sign the tax invoice and delivery receipt voucher on behalf of the affiliated CBDs.  
 
One copy is kept at the facility and the other three are disseminated to the CMS/branch, central NatPharm unit 
and the ZNFPC Provincial Office. The latter receives only information on condoms and contraceptives only 
plus the CCRV. Once this is done the facility staff are also expected to update their stock cards, unpack, arrange 
commodities according to FEFO and give the affiliated CBDs their stock. The delivery round to all facilities 
within an ordering unit is expected to be done within five days.  
 
 

 
Figure 40:  Material flow during delivery round 
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Figure 41: Information flow during the delivery round 

 
Stage 6 – Data Processing and Reporting 
Similar to the Post Ordering Report, a Post Delivery Report is produced within five working days upon 
completion of the delivery round, by the NatPharm Branch Manager or NatPharm Delivery Team - Dispatch 
Assistant. It is a qualitative summary with information such as planned number of days for delivery, actual 
number of days of delivery, explanation of variance (if any), number of facilities that the delivery team missed 
to visit (if any), and any other issues or recommendations. Any abnormal events that occurred during the 
delivery round are also highlighted. The report is shared with the PMD, DMO, ZNFPC Provincial Office and 
other stakeholders by fax, email, or mail. They review the reports and takes appropriate actions when necessary 
(SOP, 2016). A full description the post-delivery report can be found in Appendix E. The information flow 
during the delivery round is illustrated in Figure 42. 
 

 
Figure 42: Information flow upon completion of delivery 

After the ordering and delivery has been concluded, an MIS Officer retrieves a copy of the Facility Order From 
from the central LMIS and a copy of the Tax Invoice from NatPharm Central. The officer used the data within 
these two documents to generate the District/Provincial Summary Ordering and Delivery Report (D-SODR/P-
SODR), both of which include both quantitative logistics data and qualitative data from the ordering/delivery 
rounds. The D-SODR is shared with DMO and PHE to share with their respective district, within one month 
after NatPharm tax invoice is received. The P-SODR is shared with DHE, PHE, ZNFPC Central and MOHCC 
through the two departments; the Directorate of Pharmacy Services (DPS) and the Directorate of Laboratory 
Services (DLS) within three weeks after deliveries are completed. They are tasked with monitoring, supporting 
and supervising the operational actors within the logistics system. Therefore, it is imperative that they are 
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provided with information that facilitates analysing all information that is generated during each 
ordering/delivery cycle (SOP, 2016). The information flow of the last stage is illustrated in Figure 43 (SOP, 
2016).  

 
Figure 43: Information flow upon completion of the whole process 

6.6. Availability of FP commodities 
Realizing commodity security, a situation where contraceptives are in full supply and users can freely choose 
according to their preference relies on the availability of products. This, in turn, depends in the proportion of 
facilities that offers a wide variety of contraceptives and the stockout rates at these facilities.  
 
Looking at data from a comprehensive report on the availability of FP commodities and RH medicines, 
conducted through visiting 1433 of the country’s public health facilities, the main reason for stock-out of most 
FP methods was “delay by source to supply the commodity”, illustrated in Figure 44 below (SDP, 2018). The 
report also addresses that there has been a structural shift from “low/no demand” in 2015 to “delay by source 
to supply” in 2017, as the main reason for stock outs, and further stress that the new inventory management 
strategy (ZAPS) and the LMIS must be looked into rapidly (SDP, 2018).  
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Figure 44: Reason for stock outs for FP commodities, 2017 (SDP, 2018) 

6.7. Visibility assessment of ZAPS 
The level of supply chain visibility in the national supply chain was investigated using the visibility analysis 
framework developed by Caridi et al. (2010). Important to mark is that the information that is analysed is the 
information that is captured at the health facility level and shared upstream to the central level, i.e. to CMS and 
ZNFPC. This view is based on the fact that the downstream distribution and allocation of commodities is 
managed on a central level and based on information shared upstream, from the facility level to central level. 
The quantitative results from the interviews is presented in below Table 13, whereas Table 14 provides an 
explanation of each scoring. A full description of all scores can be found in Appendix D. The results are further 
discussed incoming section in relation to each attribute.  
 
 

 Transaction/Events Status information Master Data 

Quantity 4 4 4 

Accuracy 2 2 2 

Freshness 1 2 1 

Table 13: Result from the visibility assessment evaluation 

 

 Transaction/Events Status information Master Data 

Quantity More than 75% of the 
information within the analysed 
category is deemed to be 
captured 

More than 75% of the 
information within the analysed 
category is deemed to be 
captured 

More than 75% of the information 
within the analysed category is 
deemed to be captured 

Accuracy Usually satisfactory, but 
situations in which information is 
incorrect is not uncommon  

Usually satisfactory, but 
situations in which information is 
incorrect is not uncommon  

Usually satisfactory, but situations 
in which information is incorrect is 
not uncommon  

Freshness Less than once a day Information is updated only when 
the node is asked to provide 
data 

Monthly or less than once a 
month 

Table 14: Description of the scoring results. 
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6.7.1. Quantity  
In order to assess the quantity of the shared information, the amount of information that was shared was 
compared to the total amount if information that potentially could be shared. This was investigated by outlining 
the material flow and information flow as it was distributed downstream through the supply chain. This included 
going through each and every LMIS-form that was shared and signed through each stage of the process. In 
addition, complementary interviews were conducted with core actors in the supply cain. In doing so, all 
material- and information flows were consolidated into a single map, illustrated in Figure 45: Mapping of the 
material- and information flows. Full size found in Appendix I). 
 
Since the quantity refers to the information that is shared upstream, from facility level to central levels, the large 
amount is based on all the information is supposed to be captured, i.e. the information that ZAPS is requested 
to be captured and shared from facility level and upstream. Whether it is done properly and thoroughly, will be 
discussed in terms of accuracy and freshness. Furthermore, all relevant information items were identified and 
mapped in order found in Appendix J, and further categorized into the three information categories. By 
categorizing the information, made it easy to compare the data collected with data that potentially could be 
collected, given the level of sophistication of the system.  
 

 
Figure 45: Mapping of the material- and information flows. Full size found in Appendix I 

According to the interviews all three information type scored four out of four when it comes to the quantity of 
the information that was shared. As seen in Table 14 this means that more than 75 percent of all information 
types are captured in Zimbabwe. In fact, all informants agreed that they 98 percent of all data on average was 
deemed to be captured, and looking at data from health facilities, Zimbabwe have a reporting rate of 97-100 
percent at all times. The reason for the high scoring is further discussed in section 7. Analysis.  

6.7.2. Accuracy  
Accuracy refers to the degree of conformity of the shared information with its actual value. Hence, if shared 
data reflects the actual value. As seen in Table 13, the accuracy of the shared information scored two out of 
four on all information types. This means that the information is usually satisfactory, but situations in which 
information is incorrect is not uncommon, outlined in Table 14.  This was assessed through interviews after the 
material- and information-flow was outlined and categorized into transactional date, status information and 
master data. In doing so, the informants were provided with a visual map of the material- and information-flows 
and thereby reminded of all the information items that were supposed to be transmitted. It also helped them to 
provide scores of the three information types (transactional data, status information and master data) 
exclusively.  
 
Throughout all interviews, there was mainly three reasons to the poor scoring, all of which affects the three 
information categories in different degree. Below, the three main reasons are listed. In order to cross-reference 
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throughout the text, in particular in section 7. where the outcome is analyzed, each reason is coded with A1, A2 
and A3.   
 
(A1) Miscalculations and data encoding errors  
Direct inaccuracy from source was expressed as a common issue, as it is quite common that both counting and 
general writing errors occurs when the health facility staff fill out the LMIS forms. For example, facility staff 
may make unintentional mistakes such as miscalculate the stock levels or miss/add extra digits when filling out 
the LMIS-forms (e.g. typing in the quantities as 10 000 instead of 1000). Handwritings may be illegible which 
also may cause further encoding errors when transferring information from one LMIS-form to another (e.g. 
from facility work sheet to facility order form) or from the forms further into AutoOrder during the order rounds. 
The same errors can also occur when updating information from AutoOrder into Navision, which further dilutes 
the accuracy of the information. This challenge cannot be attributed to one single information type (i.e. status 
information, transactional data, master data) as it affects the accuracy of all data transferred in the system. 

 
(A2) Name or unit size wrongly captured 
When placing an order, i.e. when using filling the Facility Worksheet, Facility Order Form or AutoOrder, 
quantities should be expressed in the smallest possible units, e.g. tablets, cycle, test, mls, ampoules etc. The 
reason for this is that different suppliers, that supplies the same type of commodity, may use the different units 
used for deliveries. Should a facility order 10 boxes, they may receive different total amount of commodities 
depending on the supplier, as they all use different units for deliveries. Hence, one “box” for a supplier may 
imply 10 units while for another it means 100 units. Unfortunately, a standardized way to capture the master 
data (i.e. name and unit size) is not completely uncomplicated. Respondents express that that different the same 
products can be captured under different names and that the order units are incorrectly expressed (e.g. in units 
of issue instead of smallest possible unit). This is particularly evident at facility level, when facility staff fill out 
the different LMIS-forms and specially in cases when there are multiple brands of one product or when these 
are issued in different pack sizes. For example, the smallest possible unit for a condom package may contain 
two condoms, which causes confusion according to one interviewee. 
 
(A3) Commodity expiries are not reported adequately 
A recurrent problem, raised by several respondents, is that health facilities often report the wrong quantities 
that are to expire within the coming 3 months - status information that is of pivotal importance for the system 
to work properly. Some respondents reveal that facilities completely miss or skip to report this information, 
since it requires a lot of time and effort to physically check the expiry dates of all commodities. When expiries 
are left out from the reported data, the quantities at facility level are overestimated, which may result in sudden 
stockouts if expiries are detected too late.  In addition, this also hinders rerouting of commodities to minimize 
wastage due to expiry. If detected in time, commodities could be transferred from facility level to provincial or 
district hospitals where they at consumed at a faster rate. This affects the scoring of both the status information 
and the master data. Poor reporting provides false status information and the lack of information of the 
commodities in stock is a sign of poor master data. 
 
To counteract with the problems of poor accuracy, system coordinators at higher levels (i.e. staff at 
NatPharm/CMSs and ZNFPC) often have to cross-check the accuracy of the shared information. Central level 
operators often have to make ad hoc phone calls to the PDM and DMO at each province and district, to ensure 
that reported data is accurate. The PDM or DMO is then responsible for visiting and/or contacting the facilities 
in their respective district to confirm the reported stock levels. For example, since the expiry date of all 
commodities are captured at central level before it is distributed downstream, system operators at ZNFPC and 
NatPharm have a clear understanding of all coming expiries. It enables them to detect reporting errors from 
central level by comparing data from central level with those reported by facilities, which have helped them to 
reveal that facilities do not capture and report on coming expiries accurately.  By detecting expiries in time, 
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through ad hoc communication, they help to eliminate stock outs. Hence, the system is heavily reliant on the 
individual ability of the system coordinators to detect faults and direct actions to mitigate its outcomes. 
 
In an attempt to systematically detect inaccurate data before they reach central levels, there is rudimentary 
failsafe in place. At each of the six NatPharm branches (CMS), there is a Logistic Officer at that is responsible 
for analysing if the requested order quantities are reasonable for the size of the facilities. Whether this is made 
well, holistically and thoroughly, is another important aspect that cannot be speculated upon, says one 
interviewee. Another respondent estimate that the accuracy of the information is deemed to increase to 85-90 
percent at central level, compared to 75 percent at facility level. 

6.7.3. Freshness 
Freshness is referred to as the timeliness of the information. The freshness is based on the degree of deviation 
of information synchronization, i.e. the difference from what is expected. Similar to the accuracy-scoring, the 
scorings of the freshness of the information was assessed through interviews after the information flows and 
categorized into the three information types.  
 
After the interviews it was mainly four reasons that the interviewees used to explain the freshness. It must be 
noted that below findings affect all information types, but the status information in particular. In order to cross-
reference throughout the text, in particular in section 7. where the outcome is analysed, each reason is coded 
with F1, F2, F3 and F4. The main aspects that causes deviation of information synchronization are discussed 
below: 
 
(F1) Monthly updated of stock cards not conducted  
A recurring problem raised in the interviews was the fact that stock cards (further explained in Appendix E) are 
not updated accurately, which mainly affects the freshness of the status information. Firstly, respondents 
express that the stock levels, that are supposed to be captured on the stock card on a monthly basis at all health 
facilities, are not accurately captured or in some cases not captured at all. Secondly, the maximum, minimum 
and EOP stock levels are not kept up to date on the stock card, i.e. it is not always updated during the order 
round - each time the facility order form is submitted as expected. For a well-functioning LMIS in general and 
an accurate stock status assessment in particular, records must be adequately maintained at all times. That means 
that one should be able to easily and quickly be able to assess stock on hand of any item, at any level, at any 
time. At the health facilities, this entails walking to the storage area and simply read the numbers from the stock 
card - a situation which is not reflected in the current reality.  
 
(F2) Delays in reporting stock levels into Navision 
As described, data has to be reported in several steps, from the health facilities into AutoOrder and finally into 
Navision, all of which relies on humans conducting their work timely and properly. In Zimbabwe, information 
sharing through Navision system is particularly expressed as a common cause of delays for data reporting. One 
respondent expresses that there have been cases where data have not been properly captured until 20-30 days 
upon completion of an ordering round. Another respondent expresses that data can take several weeks to update 
or may not even be reported at all. The result is that Navision falsely indicates that order rounds or deliveries 
are pending and that commodities are about to expire, when in reality, the products are received and maybe 
even consumed before reaching expiry date. Connecting back to the accuracy, this compounds the challenge of 
the ad hoc communication between the system coordinators as they have to detect the origin on the inaccurate 
data, i.e. whether is due to false reporting or due to delays in updating the system. 

 
(F3) Delays due to poor transportation fleet 
As described, one task included in the first stage of the in-country distribution process is the order preparation, 
which includes two sub-processes; (1) to obtain a vehicle and (2) to obtain per diem budget for the ordering 
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team. For the first sub-process, the supply of vehicles is been unreliable, which have caused delays or 
disruptions of the ordering and delivery rounds, and thereby also impede timely information transfer from 
facilities to central levels. Respondents explain that many of the provinces are still using vehicles of -91/-92 
models which, for obvious reasons, requires a lot of maintenance and often are the reason for the delays and 
disruptions. In addition, funding commitments from donors, for vehicles and its maintenance, have been 
unreliable, aggravating the problems of ensuring reliable and timely transportation. For example, UNICEF 
bridged the funding for only one quarter and UNFPA only for some vehicles - though still the very old and 
unreliable models.  
 
(F4) Disruptions due to uncertainty and delays in funding disbursement 
As described in previous section, the second sub-process of the order preparation, is to obtain per diem budget 
for the ordering team, which have turned out to be a challenge in several ways. Funds have simply not been 
provided to the ordering team in a timely manner, which causes delays and hinders both commodities and 
information to flow through the system as intended. Respondents express that there have been cases where 
resources have even been withdrawn in the middle of an ordering round and reassigned to other duties in the 
district. Uncertainties in funding is due to the fact that funds are disbursed from central level to the provinces, 
before they can provide it to the ordering team. Adding up to the problem is that funds can only be disbursed 
from a central level once the provinces satisfactorily acquit previous grants. This means that each province 
needs to provide reports on their funded activities and expenditures, to prove that they are used properly, before 
they can be provided with additional funds. While the provinces blame the funding disbursement to be delayed 
from central level, central level answers by saying that the delay is due to the fact that provinces have not 
acquitted what they were provided last time. 
 
If funds are not approved on time, the ordering team will simply have to pay out-of-pocket and then submit 
claims for these expenses to be reimbursed at later date. However, according to some interviewees there has 
been cases where the ordering team have not received any payment for several months after conducting the 
ordering round. Hence, except for causing delays, these issues are expressed to highly affect the motivation 
and quality of work provided by the ordering team, and thereby also accuracy of the information that is shared. 

 
“Sending the ordering team to the field for 1-2 weeks, sleeping in health facilities, without per diem is simply 
not fair!” 
 
Although the scoring should base on the degree of deviation of information synchronization, i.e. the difference 
from what is expected, it is clear that the scoring, seen in Table 13, simply is based on the current inventory 
management strategy, where data is collected on a quarterly basis. As outlined in Table 14,  the scoring of the 
transactional information (one out of four) simply means that data is shared less than once a day. For status 
information the scoring (two out of four) indicates that information is updated only when nodes are asked to 
provide data. Lastly, for master data, the scoring (one out of four) indicated that data is shared monthly or less 
than once a month.  
 
Hence, although above reasons (F1), (F2), (F3) and (F4) affect the freshness of information sharing, the scoring 
would remain poor in the best performing system. In fact, several interviewees express that quarterly data 
collection is not enough to guarantee the accuracy of the information nor for adequate decision making. The 
inability to have access real-time data, or at least more frequent updates, on stock levels is expressed as a major 
problem, as it makes the overall system less flexible. According to several interviewees, the quarterly data 
collection adversely affects both the planning and decision making for in-country distribution. 
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7. Analysis  
In this chapter, the empirical findings are analyzed in the light of the theories and frameworks that were outlined 
in the literature study. In the first section, the result from the visibility assessment is discussed and analyzed, 
followed a section where the findings are reflected in the light of previous theories on how to best address and 
improve the supply chain visibility. Here, the connectivity/willingness-theory will be used as a baseline for 
discussion. Lastly, an attempt is made to refine and expand the theory in order to fit the particular context, 
humanitarian and public health supply chains in LMIC, in which the case subject operate in. 
 
The analysis is divided into two sections: 6.1. Outcomes of the visibility assessment and 6.2 Applying the 
connectivity/willingness-theory. In section 6.1 the findings from the visibility assessment are discussed. The 
section is further segmented into three sub-sections according to the information thee attributes; Quantity, 
Accuracy and Freshness. The purpose is to form a solid understanding for the findings in order to further reflect 
these in the theories found on information sharing. In section 6.2 the findings are discussed and reflected in the 
light of previous theories in the area, in particular the connectivity/willingness-model presented in section 5.1.7. 
This section is further divided into three sections. Section 6.2.1 analyses the notion of connectivity and how the 
theory can and cannot be applied in this particular context, followed by section 6.2.2 where the notion of will 
is discussed. In both these sections the findings in from section 6.1 are used as a baseline for discussion in order 
to further analyze how these are affected by the ability to share information, in alignment with the chosen 
definition of SCV, presented in section 5.1.2. Lastly, section 6.2.3 a new framework is presented. In doing so, 
the findings of the study are visualized and concretized. The purpose of the chapter is to analyze, refine, compile 
and concretize the results of the thesis. 

7.1. Outcomes of the visibility assessment 
When comparing the estimated need of FP commodities and the actual volumes distributed, shown in Table 9 
(in section 6.5.1.1), it was shown that the quantities exceeds the estimated need for five out of seven FP 
commodities. Hence, Zimbabwe is not facing any challenges with supply shortages. Despite this, the availability 
of FP commodities remains poor at the final destination. Furthermore, the main reasons for stockouts have 
changed, from “low/no demand” in 2015 to “delay by source to supply” in 2017 (SDP, 2018). Given the fact 
that the inventory management strategy changed between the time of the survey, from a push-based system 
(DTTU) into a forced max/min pull-based system (ZAPS), it is reasonable to investigate whether the changes 
can be attributed to the change of inventory management system. Below the outcomes of the visibility 
assessment and the main reasons to the scoring of each information attribute (quantity, accuracy and freshness) 
will be discussed. 

7.1.1. Information Quantity analysis 
As shown in section 6.7 Visibility assessment of ZAPS, the quantity of the information that is shared in the 
national public health supply chain in Zimbabwe scored four out of four. As presented in Table 14 this means 
that more than 75 percent of all information types are captured in Zimbabwe and, as described in section 6.7.1, 
the respondents agreed that 98 percent of all data on average was deemed to be captured. The high scoring 
shows that a good level of quantity does not necessarily have to correlate to a high sophistication level of the 
LMIS. In fact, this indicates that the current LMIS, in isolation of other influencing factors that affects the 
accuracy and the freshness of the information that is shared, is well-designed. 
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Clear information collection strategy and LMIS forms  
As presented the high scoring of the quantity of the information, applies for all three information types: 
transactional information, status information and master data. One of the main reasons for the high scoring of 
all information types, is the strict requirement of what information to capture in LMIS paper form. Furthermore, 
the manual data handling also requires information to be signed of manually each time transactions occur, which 
further explains the high scoring of transactional information. For example, they use the Issue and Receipt 
voucher, which must be signed by the facility staff during each ordering round to validate that transactions 
occurred. In the same way, transactions are also documented during the delivery phase, in the NatPharm Tax 
Invoices and in the CCRV forms. Looking at the particular information items in each form, no particular 
information is considered to be missing. The records and forms make it easy to check when transactions 
occurred and by whom. Example of transactional data captured is; receiving confirmation, quantity received, 
quantity supplied, delivered/received by, date, bill-to and customer number, to name a few.  
 
As for the status information and master data, the information was mainly captured in the facility order form, 
that was signed off by the facility staff and the PM during the ordering round. After reviewing the form, there 
were no information items that were considered to be missing. Example of status information that is shared in 
the supply chain shared are stock levels, quantity expiring in 3 months, losses and adjustments and quantity to 
order. Examples of master data that is captured is; product type and item code. Furthermore, the facility order 
form was held in four paper copies in different colors, each of which that was supposed to be sent to different 
levels in the supply chain. This was shown to be another simple, yet great way that raised the scoring of the 
information quantity. The coloring provided structure and made it easier for the ordering team to ensure no 
papers go loosed and to understand if they have or have not provided the data to the different units. For example, 
when leaving one facility, a bunch of white papers would probably make the ordering team confused of whether 
or not they left one copy at facility level. With the coloring, they know that they never should leave the facility 
with a pink form, since it must be left at facility level. 
 
Furthermore, information about status and transaction, were also captured and shared in post ordering/delivery 
report as well as in District/Provincial summary ordering and delivery reports. These forms were also shown 
to greatly improve the quantity scoring of the information. By having clear procedures for summary reports, 
GoZ further ensure that all the most important data elements, including its proof of delivery, are streamlined 
and combined in one single report. The summary reports provide information to decision makers, that not 
necessarily are located at the point of storage through where commodities pass. By bypassing reporting to 
intermediate levels, and instead provide direct reporting to higher levels, further decreases the possibility of 
data losses during transit.  The summary reports also facilitate informed decision making. These were one for 
example, the summary reports enable logistic managers and actors from UNFPA, Chemonics or GHSC-PSM 
to check whether facilities maintain stock within the max/min levels or if commodities are expiring or loosed. 
Looking at the particular content of the report, it was also shown that they provided the possibility to report on 
limitation and includes a place for comments. For example, explanation of losses or adjustments, and captures 
the completeness of the information that is provided, for example by providing the amount of expected facility 
that was going to receive a delivery compared to the actual amount that was covered in the delivery round, 
including the reason for the missed facilities. In doing so, managers can conduct mathematical adjustments for 
missed/incomplete data and calculate reporting percentage. This further improves not only the quantity of 
information, but also the accuracy of the information that is collected, since it leaves room for explanation and 
reasoning in case of deviation.   
 
It must be emphasized that the scoring of the information quantity is a relative measurement, based on whether 
the quantity of the collected information is useful for the logistic managers decision making. Hence, the 
information quantity scoring is not proportional to the sole amount of information items that is collected, since 
increased variety of information items (i.e. stock on hand, commodities expiring within 3 months, adjustments 
etc.) does not necessarily have to imply improved information sharing and decision making. In fact, the quantity 
scoring may even improve if the volume reduces, since only relevant data is collected and transmitted. For 
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example, one could argue that the exact residual shelf-life of all commodities at facility level should be captured 
(i.e. the exact date of expiry) instead of only capturing the overall quantity of commodities that are expiring 
within three months. However, since the current system is based on resupply intervals on quarterly basis, such 
information would only be superfluous both for decision makers and for the workforce that has to capture such 
information manually. It could also be beneficial to track losses separately from adjustments, since the cause of 
the former (theft or expiry) differ from the latter (movement of inventory from one facility to another). Such 
information would enable ZAPS system operators to measure effects of improvement initiatives, such as stricter 
security protocols, that would show direct effects on loss rates instead of adjustments. Again, such requirements 
would increase the requirements on the workforce which becomes a burden rather than an advantage and instead 
of improving the system performance it leads to lower information quality. 
 
System design 
Besides the clear LMIS forms, the system design is also deemed to be a reason to the high quantity scoring of 
the information. With only two tiers, the information goes directly from the SDPs to the central level (CSMs), 
and from the central level further upstream through the supply chain. As described in section 5.2.4.1 Supply 
chain system design, a proper supply chain design is imperative for adequate information sharing. Less tiers 
improves the clarity of the governance structure and minimizes the risk of having information being changed 
or loosed as it is communicated upstream. As described in section 5.2.4.1, large complex systems with multiple 
actors, several tiers and complex routing of both information and material, may diffuse the accountability 
structures as a result of unreliable information. Reversely, unclear accountability structure may also cause poor 
information sharing, since no one takes accountability for ensuring that proper information is shared. By having 
two tiers, GoZ increases the prospects of quickly detecting inadequate information, and thereby also minimize 
the risk of disruptions, corruption or product deviation. It also reduces the risk of having order to be amplified 
throughout each stage, thus, minimizing the risk of the bullwhip effect.  
 
To summarize, it is evident that the high quantity scoring is largely based on; (1) the clear requirements of what 
information items to capture on the LMIS forms and; (2) the supply chain system design that reduces the risks 
of losing or changing information during transit. It must be noted that the quantity scoring is based on the 
current system setup, where resupply of commodities is conducted on a quarterly basis. This may falsely 
superior scoring, when in reality, the quantity would score poorly if frequency in which information was to be 
communicated was ramped up. However, as described further up, the quantity scoring is a relative measurement 
that is based on the particular case subject and therefore, the high scoring remains the same. 

7.1.2. Information Accuracy analysis 
As described in section 5.3.2 Visibility Assessment, accuracy refers to the degree of conformity of the shared 
information with its actual value. By measuring the accuracy, and presenting the notion of accuracy to the 
interviewees, the discussion was often different from when only discussing the notion of SCV in isolation. By 
discussing SCV in terms of accuracy the respondents raised many important aspects, many of which would not 
be raised otherwise. 
 
Unlike the quantity, the empirical results of the both the accuracy and freshness of the information scored 
poorly. As seen in Table 13, the accuracy of the shared information scored two out of four on all information 
types, meaning that the information is usually satisfactory, but situations in which information is incorrect is 
not uncommon (outlined in Table 14). As presented, the most pronounced inaccuracies were; (A1) 
Miscalculation, data encoding errors, (A2) Name or unit size wrongly captured and (A3) Commodity expiries 
not reported adequately, all of which are due to the manual handing of information. Furthermore, all findings 
appear at the last point of delivery, where many operational changes arose with the implementation of ZAPS in 
2016. Compared to the previous inventory management system (DTTU) that was purely push-based and thereby 
managed by higher level system coordinators, the new system requires the involvement of the facility workforce 
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at the SDPs in order for information to be shared. With the new system, the facility staff need to keep track on 
stock on hand, expiry dates of all commodities, losses and adjustments etc., whereas the previous system was 
managed exclusively by the teams from district level during the ordering/delivery rounds. 
 
Before discussing the general issue for all of them, there are certain findings that must be discussed for some 
of them exclusively. For example, having a closer look at the various LMIS forms it is clear that the recording 
requirements of the various FP commodities is not an easy task. Hence, it is not surprising that the name or unit 
size may be captured wrongly (A2). Different LMIS-forms, or parts of the LMIS-forms, requires different unit 
sizes to be captured. For example, the Stock Card requires the commodities to be recorded using units of 
issue/units used for deliveries, e.g. bottles, packs, tins etc., whereas the Facility Order Form, Facility Stock 
Form/Worksheet, and AutoOrder requires units to be recorded in the smallest possible unit, e.g. tablets, tests, 
cycles. The Facility Order Form have one exception column (quantity to order) that requires that the unit should 
be recorded in the standards NatPharm pack size, thus, not in the smallest unit possible. An example of how the 
units should be recorded for the different forms is found in Appendix H. Though the forms are considered to 
capture both a high amount and the right amount of information quantity, as described in the previous section, 
the different requirements may cause confusion, which increases the prospects of (A2). By having one single, 
uniformed, requirement for all paper forms, would most probably reduce the issue of (A2) Name or unit size 
wrongly captured. 
 
Similarly, it was found that the capturing the quantity of commodities that will expire within three months was 
a cumbersome task, thus, explaining why commodity expiries are not reported adequately (A3). The staff at the 
SDPs are not only supposed to list the type and quantities of commodities that will expire within three months, 
but also estimate whether the commodities will expire before they are used. In addition, they also have to 
determine whether the commodities should be redistributed to another facility, and thereby adjust the quantities 
manually in AutoOrder to compensate for the stock that will expire before the next ordering/delivery round. 
Since the adjustments is made automatically by the AutoOrder software such calculation requires, both the right 
knowledge and time. 
 
In fact, (A1), (A2) and (A3), are all challenges that arise mainly due to the manual handling of information. As 
such, the system performance can be seen as a function of two things: knowledge and time. However, it must 
be noted that ZAPS was introduced just recently and considered as being rather “immature”. As such, the lack 
of knowledge in how to operate the system, may be justified with the fact that the workforce may be unfamiliar 
with the new requirements. One may therefore argue that, once the system matures and the staff understand the 
requirements, the accuracy of the information is expected to improve. 
 
Although some calibration is yet to be done, the findings indicate that such rationalization simply is not 
sufficient to explain the drawbacks of the information accuracy. If system immaturity was to be the only 
challenge and not necessarily the knowledge or the time of the facility staff, the facility staff would have been 
properly trained. Although the facility staff is said to acquire training during each ordering round, i.e. that the 
ordering team takes time to explain the procedures systematically while simultaneously conducting the actual 
ordering round, such “training” is simply not adequate enough to improve the knowledge base of the facility 
staff. As described in section 6.5.5, the ordering team has to visit three health facilities a day during the ordering 
rounds. During this they have to conduct a stock count of 10 percent of the stocks, cross-check the name, unit 
size and the quantities in all paper forms (facility order form/facility stock form/natpharm tax invoice), cross-
check the accuracy of the commodity expiries and type in all of the information in the AutoOrder software. All 
these requirements force them to rush through their tasks and undoubtedly limits them to provide adequate and 
systematic on-the-job training and supervision for the facility staff. Hence, although the idea of conducting the 
ordering rounds and trainings simultaneously may not be unreasonable, the time constraint is. 
 
Not only does the time constraints impede sufficient knowledge transfer from the ordering team to the facility 
staff, but also their ability to conduct a thorough job themselves. Assuming that the low information accuracy 
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is due to the workforces’ unfamiliarity of the new requirements with ZAPS, having more time during the 
ordering rounds would at least help the ordering team to conduct their own procedures in a proper manner. If 
they do not have time to provide training, more time would at least help them to detect and eliminate many of 
the faults, such as (A1), (A2) and (A3), that occur when the facility staff fill out the forms (until the requirements 
are properly understood). As for the ordering team, the challenges are even compounded by the unsystematic 
and untimely issuing of the per diem payment (F4), which is further discussed in section 6.2 below. 
 
It is highly important to form a system where inaccuracies are detected and eliminated as close to the point of 
origin as possible. If not, the incorrect data is transferred to the central level where it is used for calculating the 
resupply quantities to health facilities which, in worst case, may lead to system wide overstocks or stockouts. 
As described in the empirical study, ZAPS currently have a rudimentary fail-safe in place at central level, 
consisting of a logistic officer that manually cross-checks all the information in the LMIS forms. However, 
since this is not done until the order rounds are done and the information reaches the CMSs at central level, the 
logistic officer only helps to detect errors after their occurrence. Although this was deemed to increase the 
accuracy from 75 percent to 85-90 percent, this only means that central level actors constantly have to allocate 
time to call to province- and district managers to cross-checking the data. By ensuring that the ordering team 
have enough time to conduct their tasks properly, the faults can be eliminated at the point of origin, thus, 
detecting and reducing the poor information accuracy at an earlier stage.   

7.1.3. Information Freshness analysis 
Analyzing the freshness was shown to be more challenging. In the empirical study, the main items captured 
were those that caused deviations of information synchronization. That means that those challenges that cause 
time delays, from what is expected was listed. However, looking at the scoring table in Appendix D: Evaluation 
Categories of Quantity, Accuracy and Freshness, developed by Caridi et al. (2010) the scoring is both 
discussed in relation to on fixed times (e.g. real-time, daily, monthly) that presents the preferred timing of 
information sharing in the best of worlds, and the deviation of synchronization (e.g. “a few hours of delay”, 
“the information is shared only when asked” etc.). As such, this scoring table was discussed with a “pinch of 
salt” with the interviewees, since it was hard to determine whether it referred to how often deviations occurred 
to what was expected or to whether the timing of the information sharing according to the system design was 
good or bad. Hence, if this study was to be done again, one section should discuss the system design and the 
frequency in which information is shared and another section that discusses challenges that causes delays, i.e. 
deviations from what is expected. 
 
Frequency of information sharing 
In common for all (F1, F2, F3 and F4), is that they all are challenges that causes deviation of information of 
synchronization, meaning that the timing of information sharing deviate from what is expected. However,  
one cannot overlook the fact that several respondents deemed the quarterly data collection to be inadequate to 
ensure sufficient decision making. Therefore, it is also important to also discuss how the system is affected by 
the quarterly stock reporting, although this is the system strategy, and not due to any error or disruption as the 
other items that were raised.  
 
As described in section 5.2.4.2 Inventory management strategy, the review- and resupply-intervals are often 
directly linked to the frequency of the information sharing in many LMICs. The reason is that information is 
shared manually, only when the review- and resupply-intervals are scheduled. As such, the scoring of the 
freshness-attribute is highly dependent on the timing of these. Shorter resupply intervals could therefore have 
a direct positive impact of the freshness-scoring of the information in the visibility assessment. However, the 
question is whether it would affect the other information attributes negatively, in particular the accuracy of the 
information.  
 



 
 
 
 

 
86 

As described in section 5.2.4.2, long review periods and resupply intervals require rather precise forecasts on 
order quantities, while shorter intervals would make it easier to predict demand leading to more accurate stock 
levels. Frequent delivery rounds would also lead to less stock on hand, thus, less capital tied up at the health 
facilities, and improve the prospects of detecting commodities that are about to expire and thereby ensure timely 
rerouting. The downside of more frequent delivery runs is that it requires facility staff to assess stock status 
more frequently. Given the current challenges in conducting the inventory management procedures, this may 
be too cumbersome, leading to even worse data accuracy. On the other hand, when reviewed and delivered 
more frequently, the levels of stock on hand are lower.  The changes of the stock levels will most probably also 
be less extensive for the facility staff, as the time spent on counting stocks are portioned out, which instead 
could improve the data accuracy. 
 
Besides the affects increased resupply internals may have on other information attributes, the cost of increase 
frequency is of course something that also must be considered. For obvious reasons, shorter resupply intervals 
would increase the distribution cost. Given the limited funding described in section 6.5.1.1, increased delivery 
runs may be challenging to introduce.  Furthermore, assuming that the costs of increased resupply intervals 
would not an issue (in monetary terms), the process in which funding is acquired for each transportation round 
still is. This is explained by (F4) Disruptions due to uncertainty and delays in funding disbursement. Lastly, 
(F3) delays due to poor transportation fleets is another challenge that indicated that increased frequency may 
be challenging to introduces. As long as the transportation means are poor, more frequent review and delivery 
runs would only imply more disruptions. Compounded with the lack of human resources, with a resource gap 
of 55 percent and a vacancy rate of 34 percent at ZNFPS described in section 6.5.1.1, this would only imply 
more problems for the system coordinators that already are overwhelmed with tasks.  
 
Deviations of information synchronization  
While the information accuracy was largely affected by mistakes deriving from humans, the causes that causes 
deviation of the freshness of the information, has shown to be determined multiple factors. Only (F1) Monthly 
updated of stock cards not conducted and (F2) Delays in reporting stock levels into Navision, are related to 
manual handling of information. Of the two, only F1 arise at facility level. (F3) Delays due to poor 
transportation fleet and (F4) Disruptions due to uncertainty and delays in funding disbursement, are both due 
to external factors, resulting either from the system setup and/or the nature of the operations in public and 
humanitarian organizations. 
 
Starting with (F1) Monthly updated of stock cards not conducted, the reasoning behind its occurrence is highly 
connected to those explained in the previous section about the A1, A2 and A3. The reason is that it, similar to 
A1, A2 and A3, results from the manual information handling at facility level. Hence, the reason could be 
attributed to the system immaturity and the poor on-the-job training of the facility staff. What is different with 
F1, is that the requirements on the stock card updates are supposed to be done on a monthly basis. That means 
that the frequency in which the stock cards must be updated are higher, that the frequency of the quarterly 
ordering rounds. Compared to A1, A2 and A3, F1 can therefore not be controlled by the ordering team. The 
fact that the stock cards have to be updated more frequently than the actual ordering round, may actually be the 
main reason to why it is not updated. 
 
Although a monthly stock reporting combined with quarterly resupply intervals, may sound like a genius 
compromise, as it improves the reporting frequency while still keeping the transportation cost low, monthly 
stock reporting is difficult to motivate. According to USAID (2016) the likelihood of conducting the procedures 
timely and properly, increases if the system operators know that they will get something (i.e. commodities) in 
return.  For the facility staff the value of reporting is only evident when commodities are delivered, which is 
every third month when the ordering/delivery rounds are conducted. Hence, the only change perceived through 
the monthly stock reporting is the increased workload. Given that the quarterly reporting rates are considerably 
higher, with a reporting rate over 97 percent, it is clear that the best way to encourage timely submission on 
stock levels is to synchronize the reporting frequency with the ordering frequency.   
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The fact that information sharing also is not working seamlessly at higher levels in the system, when information 
is to be uploaded into Navision (F2), shows that issue of information sharing is cut cross all levels. What differs 
the operators from facility level to those at central level is that the central level coordinators are considered to 
be highly skilled, due to higher wages that helps to attract experienced and highly educated workers. They are 
also more experienced with the system as the requirements with changing from DTTU to ZAPS, did not imply 
a large change of their tasks. This shows that neither skills nor high remuneration can eliminate the challenges 
of information sharing sufficiently and timely. Hence, both (F1) and (F2), is most probably affected by the lack 
of human resources described in section 6.5.1.1, as the staff simply have to prioritize between their tasks and 
thereby deprioritize those that seem least necessary. In fact Yadav (2015) emphasize that it is particularly 
important to couple information collection to commodity distribution in cases where the capacity is weak. What 
is somewhat paradoxical, is that Yadav (2015) use Zimbabwe and the DTTU (the former inventory management 
system) as the prime example of how this is done best.  
 
Analyzing (F3) Delays due to poor transportation fleet and (F4) Disruptions due to uncertainty and delays in 
funding disbursement, both originate from factors that are external to the supply chain and beyond the 
immediate control of its actors. These are factors that especially prevalent in the context of humanitarian and 
public supply chains. This challenge can neither be eliminated by a robust workforce nor by a highly 
sophisticated information sharing system.  
 
Starting with (F4), the complicated funding procedures and the fact that the ordering rounds only can be initiated 
after funding has been disbursed, is a common challenge in humanitarian and public supply chains, that causes 
disruption of both information and material flow. What is even more interesting is that USAID (2016) writes 
that such challenges are reduced with a max-min order system. USAID (2016) write that one of the main 
benefits of a max-min order system is that the predetermined resupply intervals make it easier to ensure 
availability of resources for transportation, since all ordering and delivery rounds are predetermined and known 
in advanced. The fact that the system faces the challenges of (F4), despite the predetermined ordering and 
delivery round, is therefore rather alarming.  
 
 (F3) the poor transportation fleet, is another common challenge in humanitarian and public health supply 
chains, deriving from the funding structure of the humanitarian support. While significant sums of money have 
been invested into providing Zimbabwe with the right volume of commodities, finding resources to fund 
operating cost (e.g. vehicle maintenance, fuel, and per diems for ordering team) seemed to be a constant tug of 
war, a problem that seem to be cut across many beneficiary countries and described by several authors over the 
years (Yadav, 2015; Van Wassenhove, 2006; Jahre and Heigh, 2008; Jahre et al. 2016). The fact that the donors 
fund maintenance of the transportation fleets from model -94/-95, instead of investing in new and proper 
transportation, clearly shows how the funding structure can cause serve problems. Since donors often support 
countries only for a short term, their support often leads to ad-hoc solutions that only reliefs short-term surface 
symptoms. In this case, donors only support the maintenance of the transportation fleets to avoid high costs, 
since the maintenance cost, although it is ridiculously high, still is lower than purchasing a completely new 
truck. In other words, although the old transportation means leads to multiple operational disruptions and affect 
the cost negatively in the long run, since the maintenance is expected to be considerably higher for the old 
models, it is still better for the individual donor to avoid buying a new car since they only cover the cost for a 
few months or a year. The result is constant disruptions of both material and information flow. 
 
It is clear that the imbalance of support simply leads to a situation where the supply chain is inadequately 
resourced to handle the large volume of commodities, and as a result, the availability of FP commodities remains 
poor at final destination. In order to ensure access to FP commodities, resources have to be mobilized evenly, 
an issue that needs to be addressed urgently. As described in section 5.1.4, superior information sharing is when 
supply chains partners collaborate (Spekman et al., 1998). Superior supply chain integration, and thereby also 
information sharing, is when supply chain partners plan jointly, coordinate tactically and are highly committed 
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to reach the shared goals. If this was to be the case the work of beneficiaries, donors, procurement agents and 
implementing partners, would work collaboratively to ensure that resources are used efficiently. While 
commercial supply chains have incentives to work closely, knowing that the success of one supply chain 
partner, translates into success for the other partners, the funding structure of humanitarian and public supply 
chains is simply not optimally designed for long-term system building. In accordance with the second level of 
supply chain integration-model described by Spekman et al. (1998), partners within humanitarian supply chains 
manage to coordinate certain activities and share certain information amongst each other, though these are 
rather through rather rudimentary and poor systems. Though, knowing that higher levels of coordination, 
information sharing, and commitment is needed, the system structure of humanitarian support, where funds are 
not aimed for long-term support, lead to “unintentional” incentive misalignment as each actor is trying to 
optimize their own performance and minimize their own costs, at the expense of the performance of the overall 
system.  resulting in sub-optimal operations. 

7.2. Applying the Connectivity/Willingness-theory  
According to Fawcett et al. (2007) information sharing can be improved by targeting either connectivity or the 
willingness. Though some aspects of the two elements are seen, the idea of attributing the information sharing 
improvements to either connectivity or willingness, was shown to me rather challenging for this context.  

7.2.1. Improving information sharing through connectivity 
One cannot contradict the fact that a sophisticated information and communication technologies, could facilitate 
steady data utilization for decision making. Given the current plans on investing in an electronic LMIS (eLMIS) 
it is clear that GoZ view technology as powerful entry point to solve the challenges they face information 
sharing. With a current LMIS consisting of paper forms that is used together with the AutoOrder software, that 
does not have the functionality for web access, the current system only allows for information to be shared 
manually and sequentially. As such, information can neither be accessed remotely by central level actors for 
decision making, nor used independently by the health facilities for order placement. With an electronic LMIS, 
information no longer has to be collected manually during ordering rounds.  It would enable decision makers 
to assess stock status at facility level without having to send an ordering team to collect the information.  
However, while the Zimbabwe is still grappling with having the current LMIS to work properly, the question 
that need to be answered is whether an electronic LMIS solves their problems?  
 
As described by Fawcett et al. (2007), the idea that technology is believed to solve the puzzle, is often an error 
of perception. In fact, many organizations get caught up in, what he calls, the “shiny-hardware syndrome”, 
where organizations invest in technological investments simply because other companies do it. And not 
uncommonly, organizations end up being disappointed on their investments on new technologies (Fawcett et 
al., 2007; Jap and Mohr, 2002). When framing a problem solely as a technological issue, the risk is that other 
critical factors of information sharing are overlooked. Hence, before Zimbabwe turns to the solution, which in 
this case is attributed to an electronic LMIS, it is imperative to first understand the root cause of the poor 
information sharing. Instead of asking “How can ICT improve information sharing?” the GoZ must ask “What 
is the root cause of poor information sharing?”. Only with a proper assessment of the root causes of information 
sharing, the solutions can be developed.  
 
In this research, some of the root causes were found through the visibility assessment. As such, one can now 
test what solutions there is that best helps to solve these challenges. In an attempt to check whether the 
challenges found through the visibility assessment can be solved through technological improvements, more 
specifically an eLMIS, each of the findings were analysed. Below table, presents the results. An X represents 
whether the challenges are considered to be improved through an eLMIS.  
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 Findings from visibility assessment   eLMIS 

A 
C 
C 
U 
R 
A 
C 
Y 

(A1) Miscalculation and data encoding errors 
  
(A2) Name or unit size wrongly captured 
  
(A3) Commodity expiries not reported adequately 

- 
 

X 
 
- 

F
R
E
S 
H 
N 
E 
S 
S 

 
(F1) Monthly updated of stock cards not conducted 
  
(F2) Delays in reporting stock levels into Navision 
  
(F3) Delays due to poor transportation fleet 
  
(F4) Disruptions due to uncertainty and delays in funding 
disbursement 
 

 
- 
 

X 
 

X 
 
- 

Table 15: Check whether technology can improve the challenges with information sharing. 

As seen, in table 15, only three out of seven challenges are considered to be solved by an eLMIS. It must be 
noted, that above checklist is based on the assumption that stock counts will continue being done manually. 
Hence, an eLMIS allows for information to be transmitted electronically, but not collected electronically. In 
other words, the only change for the current system is that the information is typed into a computer or handle 
device, instead of on a paper form. As such, the manual inventory management procedures will remain and 
continue being equally as time consuming and cumbersome as before. 
 
This shows that most of the challenges that impedes proper information sharing cannot be reversed by the mere 
computerization of the LMIS. As for the challenges with accuracy, only (A2) was considered to be improved.  
This is based on the assumption that eLMIS-software would be able to detect large deviations of unit size or 
only allow certain name to be typed into. The challenges of (A1) miscalculations and data encoding errors, as 
well as (A3) commodity expiries not reported adequately remain being unsolved. Once entered in a computer, 
and disseminated through the internet, does not mean that the miscalculations will be dissolved and that 
undoubtful data automatically will be transformed to truth.  
 
Out of the challenges with freshness, only (F2) and (F3) was deemed to be improved if information was 
communicated electronically. For F2, the reason is that data is expected to be directly communicated into the 
central LMIS, i.e. Navision. Hence, the information that today is typed onto a paper form, will be fed into 
Navision directly instead of having someone feeding in data from the AutoOrder software into navition. 
Furthermore, (F3) is also considered to be improved since information sharing no longer is transferred 
manually, and thereby is not affected by disruptions or delays due to poor transportation fleets. However, even 
though the challenges of (F3) it may not longer affect the information sharing between facility level and central 
level, the problem still remain. As such the X is marked with a star.  
 
Furthermore, the challenges of updating the stock cards on a monthly basis (F1) and disruptions due to 
uncertainty and delays in funding disbursement (F4) remain. As for (F1), the explanations to why the monthly 
stock reporting is not done properly lays in the fact that (1) the task is too cumbersome and (2) the value of 
stock monthly reporting is not evident (described in detail in section 6.1), both of which remain with an eLMIS. 
The challenges of (F4) are simply due to the funding and decision-making structure of the humanitarian and 
public supply chains, which is a much larger and complex problem that cannot be solved by having transmitting 
information electronically.  
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It must be noted that above discussion is based on the assumption that an eLMIS can be implemented at all 
health facilities at the current state. However, even this assumption, is not completely realistic. As described in 
section 6.5.4, only 58 percent of the health facilities are connected to the national power grid and only 15.1 
percent with Wi-Fi access, which even decreased with 1.2 percent between 2016 and 2017. Hence, the poor IT 
infrastructure in Zimbabwe is still a distinct barrier for information sharing, a challenge that is prevalent in 
many LMICs (Van der Laan et al., 2009). Furthermore, there is a wide disparity of Wi-Fi coverage between 
provinces, where 100 percent of the health facilities in Bulawayo have Wi-Fi coverage, while all other provinces 
have Wi-Fi access in less than 20 percent of their facilities. This data clearly indicated that it requires a lot of 
resources and time to before an eLMIS-system can be used on a nationwide scale.  
 
If an eLMIS system was to be used at the current situation, data would have to be communicated differently at 
different levels. Hence, when using electronic systems only in parts of the supply chain, information would still 
have to be re-entered manually. In the absence of one single shared system, no system can connect seamlessly, 
regardless of sophistication level (Heaney, 2011; Fawcett et al., 2007). In other words, it will be challenging, 
or even impossible, to leverage the full potential of the eLMIS if only a proportion of the orders are received or 
transmitted electronically. It is only until the whole supply chain collect, capture and dissimilate information, 
using the same connection system, the benefits of it can be achieved. However, it does not necessarily have to 
mean that an eLMIS is a bad idea or that is only can be implemented when the whole country has the readiness 
to adapt to it. Of course, the system can start being implemented in only some parts before the rest of the country 
have the readiness to use the eLMIS. What is important to understand is that technological investments need to 
be thoroughly scoped and well-understood, before it is implemented. Nonetheless, the literature also revealed 
that the cost of implementing and leveraging technologies often exceeds with 50-100 percent (Fawcett et al, 
2007), which makes it even more important to understand the need for the investment. Not least in Zimbabwe, 
where they face extreme funding constraints and where they have been unable to increase their funding for FP 
from 1.7 percent to 3 percent despite their promises (described in section 6.5.1.1). Given the lack of fundamental 
IT infrastructure, the cost for an eLMIS probably requires the investments to be (significantly) larger than those 
referred to in the literature, since it has to cover both the connectivity investment itself but also the deployment 
an IT infrastructure that enables the investment to run.  

7.2.2. Improving information sharing through 
willingness 

As described in section 5.1.7, many researchers argue that willingness to share information is equally, or maybe 
even more, important to target as connectivity when aiming to increase the level of information sharing in a 
supply chain (Fawcett et al., 2007; Fawcett and Magnan, 2001). The theoretical justification for this is that 
information can be unrevealed, simply by the lack of willingness to share information, regardless of system 
sophistication (Fawcett et al., 2007). Nonetheless, authors have revealed that the challenge of willingness is a 
challenge in the particular context of LMICs, claiming that health staff in LMIC often are uncomfortable 
admitting accountability for poor system performance (Yadav, 2015). As such, the challenges found in 
Zimbabwe will also be analyzed in the light of the “will”. 
 
Looking at the findings from the visibility assessment, there are several findings that indicate poor information 
sharing is derived from humans that are sharing the information. However, none of them can fully be explained 
by the lack of willingness to share information. Looking at the five key factors that affect the willingness to 
share information (1) Trust, (2) Power, (3) Privacy risk, (4) Degree of goal alignment, and (5) Size and structure 
of the supply chain, only two of them can be discussed in this study: (4) degree of goal alignment and the (5) 
size and structure were can be discussed in this study.  
 
Starting with the latter, it is inevitable that information sharing is affected by the large and complex supply 
chain in this particular context. In the case of Zimbabwe, the findings have actually showed that the expected 
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challenges are increasingly reduced compared to many of its international counterparts, in particular other sub-
Saharan countries. As described in section Information Quantity analysis, the supply chain system design with 
only two tiers, and the reduction of six parallel supply chains into one, have largely reduced the complexity of 
the supply chain, which most probably improves the information sharing. Since the system design improves the 
oversight and thereby also the accountability structure, the structure of the supply chain is expected to reduce 
the prospects of having the information sharing to be affected by the individual’s “will” to share information. 
In other words, strict requirements, leave no room for the willingness to impede information to be shared.  
 
Furthermore, the degree of goal alignment can be discussed on several levels. On a national level, it is clear 
that the GoZ have been highly devoted to improving the provision of FP commodities. In doing so, they clearly 
do not marginalize logistics. Given the large number of actors involved in the supply chain (described in section 
6.5.1), such large changes cannot be done without a solid national commitment, thus also a high Degree of goal 
alignment, with the involved actors. However, a high degree of goal alignment on a national level, does not 
necessarily have to imply improved information sharing at lower levels.  
 
At lower levels, when looking at the individuals working at facility level, the degree of goal alignment may not 
be as strong. The recent change into a pull-based inventory management system (ZAPS) from a purely push-
based system (DTTU), have clearly affected the workforce’s motivation to share information. If adequately 
resourced and trained, a pull-based system that can improve the information sharing, since the people at lower 
levels that is responsible for ordering has access to the most up to date data. As described in the literature study, 
a pull-based system may also motivate the workforce at lower levels to engage and improve the information 
sharing, since it decentralizes decision making and creates a more flexible system where staff at lower levels 
are entrusted to plan and manage their own supply (USAID, 2011). 
 
However, a pull-based system may also increase the requirements on the workforce, which in contrast, may 
result in worsen information quality if the workforce does not have the knowledge or time to prioritize inventory 
management procedures (USAID, 2011). Hence, a supply chain strategy that aims to motivate the workforces 
and to improve the information sharing, may also impedes information to be shared properly. In the case of 
Zimbabwe, the changes into a pull-based system (ZAPS), increased the requirements of the facility staff, while 
the amount of personnel remain. Given the fact that the workforce is already understaffed, with a resource gap 
of 55 percent and a vacancy rate of 34 percent at ZNFPS, it may even be worth questioning the reason for the 
change - not only because the system clearly is inadequately resourced to put such requirements on their existing 
workforce, but also due the challenges in attracting and retaining staff that existed before the system was 
introduced (as described in section 6.5.1.1). The fact that the system is now putting even more pressure on the 
workforce, makes it fully reasonable to believe that the degree of goal alignment between system coordinators 
higher levels and system operators at lower levels is rather low.   
 
As for the ordering team, the lack of will is even compounded by the unsystematic and untimely issuing of the 
per diem payment (F4). Given the high workload, and the fact that they both have to rush through their tasks, 
without receiving their per diem in time, most probably affect the will to conduct the tasks in an adequate 
manner. As the carrier of the information that is shared, from the facility level all the way to central level, it is 
imperative to ensure that the order team provides their payment in time. The importance of proper remuneration 
structure in order to improve the motivation of the workforce, is also raised by other authors. Yadav (2015) 
argues that the salaries to the supply chain staff highly affects their ability to operate efficiently and, thus, also 
performance of the supply chain performance. 
 
It is inevitable to have a discussion about willingness in the context of humanitarian and public supply chains, 
without discussing how this may be affected by the fact that is run publicly. Some authors argue there are simply 
poor incentives to improve performance in publicly run supply chains (Yadav, 2015). Although “incentives” 
differ from “willingness”, is reasonable to believe that the same theory applies to the willingness to ensure that 
information is shared adequately. A theoretical justification for the incentives of people that work in publicly 
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run supply chains, is that public service staff have a sense of duty and work ethic oriented align with the public 
sector. However, authors have also shown the motivation differs depending on the duties (Yadav, 2015). While 
the individuals that are working with patient treatment have shown to be highly motivated, the people working 
within the supply chain have shown to be less (Yadav, 2015). The reason is that the outcome of their work is 
less apparent. This links back to the discussion on the importance of linking all procedures with direct 
improvement (in particular, linking the reporting frequency with the ordering frequency) raised in section 6.1.3. 
Only if the change into ZAPS have direct positive impact on the service given to patient, the incentives to 
conduct the new stock management procedures, and thereby the willingness to share information is expected to 
increase. Unfortunately, the introduction of ZAPS has done the exact opposite. Instead of improving the service, 
a pull-based system and the new inventory management requirements, leaves the facility staff in a situation 
where they have to choose between serving clients and conducting stock counts. The result is either poor patient 
service, or poor inventory management procedures. Since the facility work staff prioritize the former, the result 
is poor information quality which leads to poor decision making and, in turn, inadequate stock levels at the 
facilities in the end affects the patient service negatively.  

7.2.3. System maturity/Capability-matrix 
The Connectivity/Willingness-model postulates that regardless of the how large investments are made in 
technology, information can still be unrevealed - by the unwillingness to share information. This idea is based 
on the assumption that proper technological investments does not matter as information sharing still can be 
hindered by individuals’ will to share information. Conversely, when the will is strong, i.e.  improvements can 
only be made through technology. Thus, the linearity of the model forces one to attribute underperformance to 
either technology or willingness. However, the empirical reality has shown to be more complex and that there 
are several aspects are overlooked by the model which makes it challenging to use, especially in this particular 
context. 
 
As seen in Table 15, most of the challenges that was found thorough the visibility assessment remain unsolved 
even if an eLMIS was to be implemented. Furthermore, the possibilities of establishing sophisticated 
technological solutions have shown to be extremely challenging. While most supply chains in developed 
countries have established infrastructures to host highly sophisticated technological solutions for information 
sharing, the IT infrastructure in most LMICs is often very poor. Obviously, this makes one question whether 
technology, and thereby connectivity-solutions in the way they are described by Fawcett et al. (2007), can 
improve information sharing in this context. However, the study also showed that there are many possible ways 
of improving the way in which information is shared, and thereby also the information, without necessarily 
having to turn to sophisticated ICT solutions.  
 
For example, the information sharing could improve vastly by only by reducing the number of tiers or simply 
by coloring the various paper forms to improve the way in which the manual information is transferred. Given 
the fact that neither of these examples can be attributed to improving the “willingness”, the notions of 
“connectivity” may only have to be re-evaluated to comply with the sophistication level of many LMIC. Hence, 
even though Fawcett et al. (2007) quickly turn to technology when discussing the “connectivity”-aspect, the 
basic theory of improving the connective may still be applicable. Different for this context is that the supply 
chain actors can improve their connectivity-level, without necessarily having to improve the technological 
sophistication. Instead, the connectivity can be improved by creating clear accountability structures and 
standardized procedures. 
 
Furthermore, the causes to poor information sharing are often overlapping and intertwined making it 
complicated, and even scientifically incorrect, to determine whether the will of sole individuals impedes 
adequate information sharing.  In fact, the term “will” should be used with caution when talking about the 
challenges that Zimbabwe are facing. In this context, it may even be directly harmful to impute poor information 
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sharing to low will, since is obvious that there are many other factors that affects the workforce’s ability to 
share information. Most striking was the, the human resource constraints.  
 
Given massive gaps in the labor force, with resource gap of 55 percent and a vacancy rate of 34 percent at 
ZNFPS, it is evident that it is challenging to execute the supply chain tasks optimally, regardless of skill or will. 
Hence, before one can discuss challenges such as (A1), (A2), (A3) and (F1) in terms of will, the resource 
constraints must be eliminated. Compared to the literature, where Fawcett et al (2007) attribute the challenge 
of information sharing to either connectivity or will to share information, this study shows that it may not only 
be challenging, but even scientifically incorrect, to discuss the challenges of “will” in isolation. Only when the 
capability of humans is not constrained, the willingness can be assessed.  
 

 Findings from visibility assessment   Increased Human  
Resources 

eLMIS 

   A 
C 
C 
U 
R 
A 
C 
Y 

(A1) Miscalculation and data encoding errors 
  
(A2) Name or unit size wrongly captured 
  
(A3) Commodity expiries not reported 

X 
  

X 
  

X 

- 
  

X 
  
- 

  
  

F 
R 
E 
S 
H 
N 
E 
S 
S 

 
(F1) Monthly updated of stock cards not conducted 
  
(F2) Delays in reporting stock levels into Navision 
  
(F3) Delays due to poor transportation fleet 
  
(F4) Disruptions due to uncertainty and delays in funding disbursement 
  
  

 
X 
  

X 
  
- 
  
- 
  
  

 
- 
 

X 
  

X 
  
- 

Table 16: Whether increased resources can improve the challenges with information sharing 
 
To show the importance of human resources, the table used to assess the need for eLMIS is used, to test whether 
the challenges can be improved, simply through a larger workforce. As shown, five of the challenges could be 
improved only by increasing the workforce.  
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System maturity/Capability-matrix 
In an attempt to adjust and adapt the connectivity/willingness-theory to this particular context, another model 
is created, illustrated in Figure 46. 
  

 
Figure 46: System maturity/Capability-matrix 

For clarity and to reduce the conceptual ambiguity, the term “connectivity” is referred to as “system maturity”. 
In doing so, it becomes clearer that the notion entails more than only sophisticated technological solutions. 
System maturity referrers to the way in which the supply chain is designed to facilitate for superior information 
sharing, hence, the opportunity to share information. Whether it is through technological solution or having 
strict requirements on how the information is collected and shared manually depends on the as-is-state of the 
system. In the case of Zimbabwe, it includes number of tiers, accountability structures, clarity of procedures, 
amongst few. What is clear is that this have to be analyzed on a case by case basis, which only can be done 
through a proper assessment of pinpointing the challenges. 
 
Furthermore the “willingness” is replaced by capability. Similar to the connectivity/willingness-model, the 
human dimension of information sharing is be recognized as every bit as important as the connectivity. 
However, compared to Fawcett et al. (2007) the human dimension is no longer isolated to the willingness, but 
to the capability. Capability refers to the aggregated of the system ability, including; workload, training, 
education, competence, experiences and will of individuals working within the supply chain. What is shown is 
that willingness is only one out of several elements in this dimension. The same way Fawcett et al. (2007) 
argued that willingness is equally as important to target as connectivity, no system can work without the 
capability of humans running the system. In other words, capability and system maturity have to be targeted in 
tandem, in order to ensure superior information sharing.  
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8. Conclusion 
This chapter outlines the conclusion that can be drawn from the master thesis and answers the research 
questions that was presented in the introduction. The chapter is divided into two sections. In the first section, 
the research question is answered. In doing so, a concrete and concise version of the study outcomes are 
presented. This is followed by a section that provides recommendations for further research. The purpose of 
the chapter is to concretize and summarize this study and to provide the reader with suggestions that can 
provide depth and width to the research area.  

8.1. Answering the research question 
The first purpose of this study is to improve the knowledge of the in-country supply chain and how FP 
commodities are distributed at in-country level and to understand possibilities and challenges with improving 
the SCV at in-country level. The aim to provide a more detailed, concrete and in-depth insight of the in-country 
distribution, which has been operationalized through a case study of the national public health supply chain in 
Zimbabwe. To understand the underlying issues of the main research question, and to facilitate a systematic 
work process throughout the study, two interrelated sub-questions were defined. The sub-questions were 
imperative to get thorough understanding of the research area and, thus, also critical for answering the main 
research question. The answers to the research questions are presented below. 
 

Sub-RQ 1: What determines the level of Supply chain visibility? 
 
Since the notion of SCV was described as a central concept for the humanitarian community, not least at 
UNFPA where the study was initiated, SCV also became central to this study. During the course of this study, 
it was shown that the notion of supply chain visibility is an ambiguous concept and no clear definition of the 
concept exist. As described in section 5.3 conceptualization, most literature in the area describe either the 
driving forces for SCV, i.e. the characteristics of those organizations and supply chains that needs the most, or 
the outcomes of having superior SCV, i.e. the benefits once visibility is realized. The same ambiguity was also 
evident when conducting the case study.  
 
In most internal documents and through the multiple interviews, it was shown that SCV is equally undefined 
within the humanitarian community. All interviewees could formulate the problems that could be improved 
increased SCV and why it was particularly important in the context of humanitarian and public supply chains 
in LMICs. Most interviewees could also list the outcome and the benefits, once SCV was achieved. However, 
as for most of the literature, the parameters that determine the level of visibility SCV remained unanswered. 
Even though attempts were made, most answers were only to have information about supply chain activities 
being visible, often through advanced ICT systems. As soon as the notion of SCV was analyzed further, it was 
found that the mere visibility of information, would not necessarily provide the beneficial outcome that was 
intended. It made it difficult, both for the interviewees and for the author of this study, to define and concretizes 
the parameters that one must improve to increase the level of SCV and, thus, gain all those benefits that they 
were describing. 
 
Through a careful analysis of the various definitions of SCV, one definition was chosen: “the ability to access 
or view relevant data or information as it related to logistics and the supply chain”. The chosen definition, was 
also shown to comply with the visibility assessment model, developed by Caridi et al. (2010), that argued that 
visibility is about having access to adequate amount of information (quantity) and but also that the information 
is in the right quality, both in terms of how accurate the information is (accuracy) and how frequently and timely 
it is updated (freshness). By analyzing the SCV through three distinct parameters, it was possible to 
quantitatively measure both the quantity and the quality of the information that was shared in the national health 
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public supply chain in Zimbabwe, and thereby a way to properly measure the current level of the SCV. Such 
measurements can further be used as a baseline for diagnostic purposes and facilitate the identification of areas 
in need of improvements - even in supply chains where most information is shared manually and where the 
possibilities for advancing the information sharing capabilities, through ICT systems, are limited. More 
importantly, an analysis of three information attributes helps to understand that the terminology may be 
somewhat misleading, thus, that the mere visibility of information not necessarily equals SCV. Instead, it is 
about improving the information in a way that enables better decision-making and, ultimately, optimized flow 
of products, none of which rely on highly sophisticated information sharing systems.  
 

Sub-RQ 2: What is the current level of supply chain visibility in Zimbabwe? 
 
While the quantity of the information scored strikingly high, both the accuracy of the information and the 
freshness of the information scored poorly. In other words, while the reliability of the information is high, the 
validity remains poor.  
 
The key factors that generated high scoring of the information quantity, can be attributed to the clear information 
collection strategy and LMIS forms as well as the system design. The clear information collection strategy 
refers mainly to the LMIS paper forms that is used to manually collect information about transactions, status 
and master data, on a quarterly and monthly basis at the last point of delivery in Zimbabwe. The information 
that is captured in the forms, and the amount of information that is captured and shared to the various levels, 
are strictly outlines and clear to follow. It also makes it easy to check when transactions occur and by whom 
the transactions are made. Furthermore, the supply chain design of only two tiers, was another factor that highly 
affected the quantity scoring. Two tiers increase the prospects of quickly detecting inadequate information and 
improves the accountability structures, since it is clear where and to whom information and material have been 
distributed. In turn, it decreases the possibility of data losses during transit. 
 
The key reasons to the poor scoring of the accuracy and the frequency of the information that was shared in the 
supply chain arise at the last point of delivery, facility level. It was also at facility level that the introduction of 
the new pull-based LMIS in Zimbabwe (ZAPS) implied great changes. With the new system, the facility staff 
in the 1300+ service delivery points in the country, are required to conduct inventory management procedures 
such as stock counts and keep track of expiries, whereas with the old push-based system where quantity and 
timing of orders were initiated by central level actors, all they had to do was to focus on treating patients.  
 
One can argue that the poor data validity (scoring of the accuracy and freshness of information) is due to the 
poor knowledge base in conducting inventory management tasks of the facility staff and that the facility staff, 
Some may also argue that the facility staff are not familiar with the new requirements with ZAPS and that the 
system is too immature to be analyzed and compared with the previous system. However, after a closer look, it 
was shown that the facility staff are extremely resource constrained, which was also the case even before the 
ZAPS was introduced. By introducing ZAPS, thus also additional requirements on the staff at facility level, 
simply means that they have to prioritize between treating patients and conducting inventory management 
procedures. When choosing the former, the time for the latter is limited, regardless of knowledge and skills in 
conducting the procedures that are required. Assuming that insufficient knowledge in conducting inventory 
management procedures, would be the root cause to poor information accuracy, it would be of vital importance 
to ensure that the facility staff obtain the knowledge required, to eliminate that errors occurs. However, since 
lack of human resources is a challenge across all levels in the supply chain, the same limitations of not being 
able to carry out their job adequately also hit system coordinators that operate at higher levels in the supply 
chain. This means that which restricts their ability to carry out the training required to the facility staff. 
 
Time constraints forces the ordering team, that are responsible for conducting systematic on-the-job training 
during each ordering round, to rush through their tasks. This restricts their ability to carry out the training 
required to the facility staff and leaves no room for proper knowledge transfer. During each ordering round, the 
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ordering team are also responsible for verifying that the information provided by the staff at the facility level is 
correct before it is transferred to higher level. However, for obvious reasons, the ability to make a thorough job 
and cross-check that information is correct, is also negatively affected by the high workload. Hence, not only 
is inaccurate information generated by facility staff due to resource constraints, but also not detected properly, 
which ultimately enables inadequate information to be transferred upwards through the system. In summary, 
despite Zimbabwe’s progress in changing the supply chain, the results from the visibility assessment shows that 
the current LMIS falls short of generating the seamless information sharing that the GoZ aim for. 
 

RQ: What are the main aspects to address when aiming to improve the level of supply chain visibility at in-
country level, in humanitarian and public supply chains for family planning commodities? 

 
As shown throughout this study, is that people tend leap from supply chain visibility to sophisticated IT solutions 
when discussing how the level of SCV can be improved. The belief that IT solutions is the only way of 
improving the level of SCV has clearly shown to be an error of perception for many reasons.  
 
Firstly, the IT infrastructure is often very poor in many LMICs. In Zimbabwe, only 58 percent of the health 
facilities connected to the national power grid, which makes if challenging or even impossible to establish 
systems for automation and computerization. The first aspect is therefore to address is to maintain a balanced 
perspective on technology, and to understand that solutions must be tailored to the specific context. A solution 
that may be great for improving the information sharing at one place, may simply not be applicable at another.  
 
Secondly, very few of the reasons that lead to poor information quality can be improved by the mere 
computerization of the LMIS system. In Zimbabwe the inventory management tasks are conducted by humans 
operating in a system with a resource gap of 55 percent and a vacancy rate of 34 percent. The high workload 
forced the workforce to rush through their inventory management tasks, consisting of stock counts and 
calculations, which leads to multiple errors. None of these errors can be improved with the introduction of an 
eLMIS, since such system only offers information to be transferred electronically instead of manually, while 
the manual collection of the information would remain. Once entered in a computer, and disseminated through 
the internet, does not reduce the burden of the manual stock counts, nor does it transform the undoubtful data 
into truth. Hence, even if the IT infrastructure would be solid and allow for an eLMIS to be implemented, many 
of the challenges that impedes SCV to be improved remain.  
 
Evidently, when framing a problem solely as a technological issue, the risk is that other critical factors of that 
can improve the SCV are overlooked. To capture the full range of factors that affects the level of SCV, this 
study suggests addressing: (1) system maturity and (2) capability. System maturity refers to the way in which 
the supply chain is designed to facilitate for superior information sharing, hence, the opportunity to share 
information. It refers both to how the system is designed physically, i.e. the number of tiers, but also the supply 
chain strategy, i.e. frequency of resupply intervals, choice of push- or pull-system etc. Whether the system 
maturity is improved through technological solution, the number of tiers or the design of the LMIS paper forms, 
simply depends on the as-is-state of the system. For example, a pull-based system strategy, where the stock 
counts and the order quantities are determined by personnel at the last point of distribution, can increase the 
information quality as the information is since the actors at the last point of distribution have access to the most 
current information and may be able to estimate upcoming needs (USAID, 2011). However, this also requires 
the workforce to be robust enough to handle such requirements. Another example of system maturity is the 
number of tiers in the system. A supply chain design with reduced number of tiers, increases the overview and 
reduce the risks of having data getting loosed or changed during transit. As shown in Zimbabwe, the low number 
of tiers and the clear requirements on the LMIS paper forms, resulted in high quantity scoring. However, the 
large gaps in the workforce, lead to poor information accuracy, simply because the workforce did not have the 
time to conduct the inventory management procedures adequately. In cases where the workforce does not have 
the capacity to conduct stock counts, calculate order quantities and keep track of expiries, it may be better to 
have a push-based system where the tasks are managed centrally, by less and more experienced staff. 
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Capability refers to the aggregated of the system ability, including; workload, training, education, competence, 
experiences and will of individuals working within the supply chain. If the system operators lack the knowledge 
or time to conduct the tasks as required, no system can work smoothly. In the particular case of Zimbabwe, it 
is important to ensure a robust workforce that has the time and knowledge to collect and share data is key to 
adequate information quality. As long as the system relies on humans to conduct the procedures properly, their 
capability is key to ensure that information is accurate and shared timely.  

8.2. Further work 
This study covers a wide range of research areas that, each that could be looked into further. This section 
provides a summary of the research suggestions that has been identified throughout this study. 
 

• Firstly, supply chain visibility is a wide topic that is not thoroughly researched in the literature in itself, 
in particular in the context of humanitarian and public health supply chains as well as in LMICs. As 
such, a study that only analyze the notion of Supply Chain Visibility would be highly interesting, to 
understand whether the notion is completely understood. In this context, such study could entail 
interviewing actors that are currently working on improving the supply chain visibility in the supply 
chain, to simply try to understand if there is a common understanding on what they want to achieve 
when referring to “supply chain visibility”.  
 

• Furthermore, the limited interviews with various supply chain actors only gave an indication of the 
situation in LMICs, but not the whole truth. This study could therefore be extended by conducting 
interviews with actors from lower level tiers. That would give more depth to the study and provide a 
more nuanced picture of the challenges, that were found in the empirical reality, and thereby improve 
the reliability and the validity of the research.  
 

• Another aspect would also be to provide width to the study. By conducting a similar study, but for 
another LMIC that receives FP commodities from donors, could help to pinpoint similarities and 
differences between countries. A study across various LMICs would improve the generalizability of 
the outcomes of this study, but also provide the global community with more insights to the various 
setup and strategies of in-country supply chains. In fact, only by outlining and comparing countries 
setup and strategies, without necessarily analyzing the visibility would provide a lot of insight, that is 
not found in the current literature. 

 
• Although the will to share information was not as prevalent in this particular study, there has been some 

indicators that have shown that the notion of will may be quite interesting to look at on a global level 
in this particular context. The hypothesis is that, information most probably is controlled tightly by 
beneficiary countries, particularly if they fear that visibility of information would affect the donor 
support. For example, increased information sharing could reveal that the country is performing better 
than expected and has exceptional operations, at least compared to other beneficiary countries, which 
may lead to reduced donor support. On the contrary, visibility into the beneficiary’s operations also 
could reveal mishandling of donor support, which may lead to abrupt termination of donor support. In 
addition, many countries rely on donor support which makes the national programs are extremely 
vulnerable to any declines in donor funding. As such, it is reasonable to believe that there may be a fear 
of sharing information for many LMICs. Hence, a study that analyze the upstream information sharing, 
would be highly interesting. Such study could focus on understanding to what degree supply chain 
visibility is achievable in humanitarian supply chains. 
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• Furthermore, it would be highly interesting to compare how the supply chain visibility differs in the 
commercial sector. Hence, the same study, using the visibility assessment tool, but for an organization 
in the commercial sector would be able to show how the context impedes or enhance the information 
to be shared. Such study would be interesting both in LMIC but also in a developed economy country. 
 

• A study further discovers the aspects of system maturity/capability-matrix would be highly interesting. 
Such study could provide a more in-depth study of the factors that improves the information sharing in 
LMICs, other than technological solutions. A refined matrix would provide a concrete model that could 
be used for diagnostics analysis for multiple countries that are aiming to improve the information 
sharing in the supply chain. 
 

• Another interesting challenge is to quantify to what degree enhanced information sharing actually 
contribute to narrowing the gap between the expressed goals and achieved goals for humanitarian aid. 
Despite this study, it is still not clear, what actual problems increased supply chain visibility actually 
solves. A study that provides quantifies examples of improvements would therefore be highly valuable, 
especially for the global community.   
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Purpose of the Study	
The purpose of this study is to explore the importance of family planning commodity availability and how it can be improved through increased supply 
chain visibility (SCV). To understand this purpose, we firstly need to provide an overview of the structure of humanitarian supply chains, which 
includes understanding of the structure of public supply chains in low and middle-income countries (LMIC). This will help to further investigate how 
increased supply chain visibility could help to improve commodity security and what challenges there are in doing so.  
 
To get an in-depth understanding, a case study will be carried out one of UNFPAs partner countries, receiving FP commodities on behalf of UNFPA. 
By exploring the in-country supply chain and the current practice of monitoring the product flow and inventory levels, the current level of supply chain 
visibility will be examined, and specific contextual influencing factors will be captured. As such, the study will have an interdisciplinary standpoint, 
thus, focusing on both technical concepts needed, as well as the influencing landscape.  
 
Expected contribution 
The main contribution of this study is threefold. Firstly, to extend the knowledge of supply chain visibility in humanitarian supply chains, by focusing 
on its impact on long-term ongoing operations rather than emergency response. Secondly, the aim is to provide the user with a quantitative measure of 
the initial visibility level as it is seen as fundamental for diagnostic purposes. Lastly, this study answers the call for an in-depth and context-sensitive 
case study in the area of humanitarian supply chain. By analyzing a country specific case, through mapping out the supply chain and its unique 
influencing landscape, we hope to provide a more detailed, concrete insight of an in-country supply chain which will facilitate for better understanding 
of how unique environment affects the level of supply chain visibility. 

Methodology	
Literature review 
The literature study is based on previous academic research in the area of supply chain management and visibility in supply networks. We have mainly 
focused on academic literature in the area of humanitarian logistics and last-mile delivery, i.e. in country distribution. Furthermore, secondary data, 
provided by UNFPA PSB and UNFPA Zimbabwe is used. Secondary data refers to data collected by government departments, organizational records 
and data originally collected for other research purposes.	

Interviews 
Interviews are employees working within UNFPA at various levels and departments of the organization, all working with the supply chain. The nature 
of the questions will mainly focus on the different steps within the supply chain, actors involved, actions taken and challenges faced. Interviews will 
also be held with participants at Ministry of Health and Child Care in Zimbabwe and operating agents, as well as Funders, Procurers and other 
stakeholders involved in the process of delivering Family Planning commodities from the manufacturer to the end recipient. 
The purpose develop a deeper understanding of the supply chain network, by getting insight from multiple perspectives in order to capture as many 
aspects as possible.  
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Appendix B: First steps of the procurement and supply 
chain cycle 
 
Product and Supplier Selection 
Supplier selection is a process of evaluating suppliers based on criterias such as price, performance and compliance to 
quality standards (both for the facility levels and the products) and establishing contractual and commercial terms with 
chosen suppliers (Ripin et al., 2014). As this is a rather time-consuming process, the typical duration for a commitment 
following the tender process is at least one year. Many donors stipulate global tendering, to emphasise a fair and transparent 
supplier selection process, and may engage directly in long-term agreements and price contracts with manufacturers to 
ensure supply stability (Ripin et al., 2014). There are also alternative ways to spot buyers, though, regardless of method 
the process includes the product selection, where the “buyer” outlines what it wishes to buy.  
 
In a health logistic system, the responsibility of product selection is in the hands of a national formulary, pharmaceutical 
board, health commodity committee or any other government-appointed group. As for most beneficiary countries, they 
have developed a list of essential medicines or commodities patterned on the WHO Model list (USAID, 2011). However, 
in case the procurement is conducted by international donors or operating agents, these are responsible for aggregate the 
requirements of multiple countries before engaging in the supplier selection process (Ripin et al., 2014). 
 
Forecasting and quantification 
Forecasting and quantification involves the act of deciding what to buy, how much to buy and when the commodities are 
to be delivered, to ensure uninterrupted supply for a program (USAID, 2011). This process is often done both annually 
and continuously, under the leadership of the Ministry of Health in collaboration with locally based actors, including 
national procurement agents (Ripin et al., 2014). The annual forecasting is used to inform the manufacturers, so that they 
plan their production. Hence, the more accurate the beneficiaries articulate the type, quantity and timing of the requested 
commodities, the higher are the chances that the commodities are delivered timely and for the right price (Ripin et al., 
2014). If procurement is conducted by global procurement agents, the forecasting process is also a fundamental part of the 
supplier selection , since commercial terms and requests often are affected by predicted quantities. It is also imperative for 
donors, as the annual forecasts are used to decide the funding requirements. Continuous quantification is conducted 
throughout the year, to determine the exact quantities and timing of the order request. However, this is not a trivial task. 
Often, LMICs do not have systematic procedures for data capture, resulting in insufficient data regarding stock levels, 
consumption rates and lead times (Yadav, 2015). Instead, data is often collected through ad hoc inspections (Yadav, 2015;  
Sarley et al. 2009). In the absence of continuous information about the inventory levels and the consumption rate, 
estimations based on obsolete assumptions are used for the supply chain planning, which may lead to stock outs or 
overstocking and higher rates of  product expiries (Sarley et al. 2009).  
 
Procurement 
Once the beneficiary country has developed a supply plan, as a part of the quantification process, they inform the 
procurement agent through an order request, who in turn, place an order at their selected manufacturer. The process 
includes; submitting purchase orders, order acceptance, manufacturing of the commodities, quality control and packing (at 
the manufacturer). Once this is done, commodities are transported to the beneficiary country, either by sea or air. This 
process that is governed by export laws of the sending country, import laws of the receiving country and international 
regulations on trade and transportation (Ripin et al., 2014). When the goods finally arrive to the recipient country, they go 
through custom clearance, to control compliance with the country’s import regulations (Ripin et al., 2014). The 
procurement process is often a timely process and delays are not uncommon. As procurement only can be initiated after 
funds have been disbursed, delays in funding disbursement often impede the procurement process to start (Yadav, 2015). 
Furthermore, beneficiaries’ requirements on quality assurance standards and custom clearance requirements, such as 
product registration or obtaining import wavers of product registration, may cause delays in global level.. 
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Appendix C: Performance Indicators  

 
Table B: Performance indicators tracked in the three ordering/delivery reports (SOP, 2016) 
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Appendix D: Evaluation Categories of Quantity, Accuracy 
and Freshness 
The evaluation categories are shown in table C1, table C2 and table C3. 

 
Table C1: Evaluation form for the quantity aspect. 

 

 
Table C2: Evaluation form for the accuracy aspect.  

 

 
Table C3: Evaluation form for the freshness aspect.  
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Appendix E: LMIS Forms  
 
Within ZAPS, information is recorded and transferred using a number of paper forms before it is input into 
the national information system, Navision . The most important of the Logistics Management Information 
System (LMIS) form and reports, their purpose and the information they include, are listed below. 
 
Stock Card 
 
Purpose: To record on commodities in the storeroom 
Producer: Facility staff 
Users: Facility staff 
Level: Facility 
Information included: Received From, Quantity Received, Issued to, Quantity Issue,. Losses/Adjustments, Balance,  
Remarks 
 
CBD Stock Form 
Purpose: To record stock data for CBDs 
Producer: CBDs 
Users: Facility staff, Ordering team & CBDs 
Level: Facility 
Information included: Physical stock on hand, Any borrowed Stock. Any Loaned stock, Any lost, expired or damaged 
stock, Number of days stocked out, Quantity expiring within three months, Quantity to order (for official use), Quantity 
Received  
 
Facility Order Form 
Purpose: To record data for calculation of the average monthly consumption (AMC), in the smallest units, and to 
determine order quantities   
Producers: Facility staff 
Users: Facility staff, Ordering team & NatPharm 
Level: Facility & Central (LMIS) 
Information included: Product type, Units, Losses and Adjustments, Loss adjustment type, Days out of stock, Quantity 
expiring in 3 months, Average Monthly Consumption (AMC), Quantity to order  
 
NatPharm Tax Invoice 
Purpose: To inform the facility of the product quantities delivered and  the cost and to record any discrepancies between 
the quantities supplied and received 
Producer: NatPharm 
Users: Facility staff, NatPharm & ZNFPC 
Level: Facility & Central  
Information included: Delivered to, Bill-to, Customer No., Order Reference Number, Item Code, Order Reference No, 
Customer Req. No, Disc. %, VAT Identifier, Quantity Supplied, Quantity Received, Unit Price, Remarks, 
Delivered/Received By, Date  
 
Contraceptive Commodity Receipt Voucher – CCRV 
Purpose: To inform the facility of the contraceptive quantities delivered and cost 
Producer: NatPharm 
Users: Facility, NatPharm & ZNFPC 
Level: Facility & Central  
Information Included: Facility Identifying Information, Facility Name, Province, District, Product Unit, Product 
Quantity Received, Received by (Name), Received by (Designation) 
 
Post Ordering Report 
Purpose: To summarize qualitative information on what happened during the ordering round 
Producer: Ordering team (District Pharmacy Manager) 
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Users: Ordering team, District Medical Officer (DMO), Provincial Pharmacist & ZNFPC Provincial Manager 
Level: Facility & Central  
Information Included: Pharmacy Manager, Province, District, Ordering Period: From - To, Driver, Ordering Time: 
Planned number of days for ordering - Actual number of days ordering - Variance - Explain any variance, Summary of 
missed facilities - Facility - Reason why missed, New Facilities, Storage Issues - Facility - Remark, Record Keeping 
Issues - Facility - Remark, Comment on any activity that will impact AMC for any product - Comment - Product, List of 
products with significant quantities that are short dated, Other challenges, issues or recommendations   
 
Post Delivery Report 
Purpose: To summarize qualitative information on what transpired during the delivery round.  
Producer: NatPharm 
Users: NatPharm, District Medical Officer (DMO), Provincial Medical Director (PMD) & ZNFPC  
Level: Central 
Information Included: Assistant Dispatcher, Province, District, Delivery Period, Delivery Time - Planned number of 
days for delivery - Actual number of days of delivery - Variance - Explain the variance, Summary of missed facilities - 
District - Facility - Reason why missed, New facilities (if any) - District - Facility - Product(s) supplied 
 
Summary Ordering and Delivery Report 

● District Summary Ordering and Delivery Report (D-SODR). 
● Provincial Summary Ordering and Delivery Report (P-SODR) 

Purpose: To summarize logistics data (quantitative) gathered during the ordering round, and what transpired during 
delivery rounds (quantitative and qualitative) for each district and the entire province. 
Producer: Management Information System Officer (MIS Officer)  
Users - D-SODR: Directorate of Pharmacy Services (DPS), Provincial Health Executive (PHE), District Medical Officer 
(DMO) 
Users - P-SODR: Directorate of Pharmacy Services (DPS), Provincial Health Executive (PHE), District Health 
Executive (DHE), Directorate of Laboratory Services (DLS), ZNFPC Central 
Levels: Central  
Information Included:  
Province, Delivery Period - From - To 
A -  Stock Status Summary  

● Average monthly Consumption (AMC) 
● Quantity Ordered 
● Quantity Delivered 
● Ending Balance  
● MOSH 
● % Order Fill Rates 

 B - Stock Outs Summary 
● Number of Visited Health Facilities  
● Number of Stocked Our Health Facilities  
● % Stocked Out  

C - Reporting and Delivery Coverage Summary 
● Number of facilities in the province 
● Number of facilities where physical count was done 
● % Coverage 
● Number of facilities with orders placed 
● Number of facilities delivered to 
● % Coverage 

D - Adjustments Summary 
● Back Order 
● Damaged 
● Expired 
● Received Emergency Order 
● Found  
● Found Estimate 
● Training 
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● Transfer In 
● Transfer Out 
● Expiry Rate 

Loss Rate 
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Appendix F: Visualisation of AutoOrder 
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Appendix G: Sample Facility Order Form  
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Appendix H: Units recording  
How the units should be recorded for the different forms.  

 
(SOP, 2018)  
  



 
 
 
 

 
121 

Appendix I: Material flow and Information flow step one 
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Appendix J: Material flow and Information flow step 2  
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Appendix K: Simplified figure of information flows  
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