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Abstract

Health supply chains are necessary for effective health service delivery as they not only provide
appropriate health outputs but also have the potentials to create and deliver cost-effective
outcomes in line with the economic, social, and cultural conditions of a country. There is a
need, therefore, to investigate ways to create functionally appropriate enabling environments
that will largely be dependent upon the economic developmental levels in which health supply
chains are considered. Under this backdrop, the current study helps in identifying the key
enablers for the health supply chains which when present will contribute towards strengthening
the health coverage and improving overall well-being. The enabling environment of health
supply chains will include the broad structure within which individuals and organizations
function. The different enablers are grouped into four broad categories namely (i) people and
processes, (i1) systems and data, (iii) investments, and (iv) policies. The study attempts to
delineate an integrated model of health supply chain enablers and their role in improving
overall well-being. The model is further investigated with Kenya as a case study to understand
the impact of the enablers on quality of life and improved well-being.
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Introduction

The current scientific knowledge, technological capabilities, and economic resources that we
possess have the power to reduce human sufferings caused by poor health and diseases. Yet,
unfortunately, an estimated two billion people have no access to essential medicines,
effectively shutting them off from the benefits of modern healthcare advancements [54]. It is
estimated that one third of the world’s population does not have access to medicine [16]. This
is undesirable as it can force millions of people into poverty and deepen existing poverty [55].
Although the general understanding is that vulnerable sections of the population often lack the
money to purchase essential health commodities, there are empirical evidence to show that
health can be improved before income increases [25]. The improved health will boost the
economic growth and create more opportunities for income generation.

Motivated by the argument, that health improvements can provide impetus to economic
growth, billions of dollars are allocated by different governments and international agencies to
improve global health. A recent WHO study reported that health spending now accounts for
ten percent of the global GDP [22]. Health spending includes government expenditure, out-of-
pocket payments (people paying for their care), and sources such as voluntary health insurance,
employer-provided health programmes, and activities by non-governmental organizations.
Based on data from data from 2000-2016, health spending is rising almost six percent yearly
in low-and-middle-income countries (LMICs), versus four percent in high-income countries,
and the low-income countries are lagging in public spending on health. Thus, the essential
healthcare commodities still do not reach the last mile at the right quantity, at the right price,
at the right time, and in the right place.

It is consequently clear that a key barrier to improved global health is the inadequate capacity
of LMICs to procure, manufacture, and distribute essential healthcare commodities. Given this
it is imperative to investigate and analyse the dynamics of the various logistic functions which
shape the health supply chains [5]. An interconnected network of stakeholders also influences
the trajectory of commodities, information, and funds within the supply chain [2]. Therefore,
health supply chains are not limited to only warehouses, cartons, and fleet management, but
encompasses policies, human resources, information, and technology to maximise the health
outcomes in a country.

Significance of health supply chains

A good health system will necessitate a health supply chain that can deliver and guarantee
affordable health commodities at the appropriate quality. Establishing and maintaining well-
functioning health supply chains that meet the needs of the public and private sectors at all
levels, will play a vital role in reducing the unmet needs. Health supply chains act as the first-
mile data sources on demand, consumption, and shortages to the health planners [57]. Supply
chain management comprises of the steps engaged in moving a commodity from the supplier



to the customer [21]. Efficient supply chain management improve the quality of care and
support care seekers by reducing stock outs of supplies and medical equipment [19]. Supply
chain management is a well-developed scientific discipline but has not been fully utilized in
improving especially the public health supply chains in developing countries [26, 31]. This is
surprising as close to forty percent of the healthcare expenses are invested in logistics related
activities [38].

As a result, health supply chains in LMICs remain sick and ineffective, putting interventions
at risk, and weakening the overall health system’s ability to deliver quality and equitable
healthcare [27]. It is appalling to realize that many of the LMICs where the disease burdens are
the highest, health supply chains function poorly, resulting in stockouts and high incidents of
fake health commodities. Risks of poor product quality and counterfeiting are further
reinforcing the demands to strengthen supply chains [20]. For this reason, there is a growing
interest in the global community about whether LMICs will be able to overcome their supply
chains bottlenecks and strengthen their existing capacities. It is evident that soon LMICs will
have to find a way to procure health commodities themselves in a sustainable way and become
less aid dependent [43]. This transition represents both a challenge and an opportunity: a
challenge because the developing country governments will have to assume greater
responsibility, and an opportunity because the expectation is that this change will force
governments to become proactive.

Barriers to health supply chains

Several factors contribute to weak health supply chains in LMICs especially in the rural and
peripherals areas which are heard to reach. The barriers include.

e Weak information systems and inadequate information about logistic management,
inventory, financing, and product flow to guide procurement and forecasting [7, 29]

e Inadequate physical infrastructure [42, 44, 54]

e Absence of well-trained and stable human resource dedicated to health supply chain
management [37, 30]

e Inadequate domestic and international funding for procurement of commodities [6, 12]

Purpose of the study

Health supply chains are the foundation of a well-functioning health system in any country.
Like other complex systems, the performance of the health supply chains especially in the
LMICs is not fully under the control of those who manage it, having many external influencers
(e.g., policy, financing, health system structure). Health supply chain system strengthening
should, therefore, be considered as a sub-component of the broader health system strengthening
agenda. When designing on supply chain strengthening interventions, one should consider both
how the interventions will impact other components, and how those other components will
facilitate or constrain supply chain performance. To the best of our knowledge, the literature is
still lacking an overall deep understanding of how robust health supply chains can contribute
towards increased well-being. Against this background, contributions of this study aim to build
from existing work and offer a fresh view in this area. We attempt to sketch an integrated model
of health supply chain enablers and their role in improving overall well-being.

Need of the study




Health supply chains in LMICs differ from commercial supply chains not in the supply chain
functions, rather in the factors characterising the environment around them. The enabling
environment of health supply chains acts as a key determinant of the effectiveness of health
programs and various logistic policies. Therefore, identifying the key components of the
enabling environment in the context of health supply chains is substantial for all stakeholders
including policymakers, healthcare personnel, logistic professional, international agencies, etc.
Without this information, any future recommendations would be made without relevant
context.

Methodology

A search for peer-reviewed sources of relevant information was performed. The search was
conducted in PubMed, Science Direct, and Google Scholar. The search also included published
information, government documents, and organisation reports of WHO, Ministry of Health
(Kenya), UNICEEF reports, etc. The search strategy included terms used with and/or included-
global health, health supply chains, supply chain management techniques, enabling
environment, low-and-middle-income countries, health and well-being, Kenya. These key
terms and search criteria were used to capture all relevant information. In light of the vast
number of sources identified, efforts were made to classify the key enablers of health supply
chains into four broad categories namely people and practices, systems and data, investments,
and policies.

QOutcomes of the research

Health supply chains are the backbone of the health systems and contribute significantly
towards improving health outcomes. Therefore, it is imperative to create an enabling
environment for effective health supply chains and aim at improving overall well-being. An
enabling environment encompasses sets of policies, institutions, support services and other
conditions that collectively improve or create a general business setting where enterprises and
business activities can start, develop and thrive [9]. The environment impacts the
competitiveness and value creation abilities of the different stakeholders. It will induce
enhanced co-operation of stakeholders with different capacities and policies. Therefore, an
enabling environment is where systems can thrive and is an essential prerequisite for economic
development

Collectively, the world has made remarkable gains in improving health outcomes and following
the 2012 Washington call for a renewed commitment, a total of 178 countries have declared
their intent to end preventable maternal and child deaths by 2030 (UNICEF Strategic Plan,
2013). However, further progress needs to be made which is all the more strained by the
widening inequalities in health and income[51]. Even for those with physical access to health
care, poor quality and the associated costs limit the impact of available services leading to
further illness and immiseration [18]. Epidemiologic transitions across the developing nations
can contribute to the fragility of the health systems thereby necessitating the need to identify
drivers to strengthen the health systems in the developing countries [28].

Enablers for robust health supply chains
The enabling environment of health supply chains will include the broad structure within which

individuals and organizations function. Understanding the elements of the enabling
environment will require an iterative process of planning, implementing, measuring progress



and utilizing the new data and information to improve the initial plans, implementation, and
measurements. The different components and the associated enablers are categorised into four
broad categories

i.  People and practices
ii.  Systems and data
iii.  Investments
iv.  Policies

People and practices: All health supply chain activities are driven by people and it is crucial
that the attitudes and behaviours of health workers need to be inclusive, non-stigmatizing, and
promote safety and equality. According to a WHO study, at least 57 countries have a shortage
of health workers, 36 of which are in Africa [46]. The key enablers related to this component
are leadership, collaboration, standard operating practices, capacity development, socio-
cultural and demographic influences, knowledge, education, and awareness,

Sustainable health supply chain development requires that countries have
committed and empowered leaders who play a vital stewardship role [36].
Leadership | When supply chain managers as leaders are empowered and engaged to take
ownership, they can advocate for and ensure the implementation of policies,
guidelines, and strategies that improve health outcomes.
This facilitates in identifying the “one truth” to attain integration.
Collaboration can be achieved through public-private partnerships which
Collaboration | j]] facilitate the mapping of resources and comprehending cultural sources
of truth [11].
Standard | Standardisation of practices across different partners, regions, and functions
Operating | will contribute towards better tracking of medical supplies and improved
Practices | health outcomes [49]. This will pave the way for better compliance.
Human resources form the backbone of health supply chains. Hence
Capacity identifying their needs, providing opportunities for improvements, and
development | motivating them through proper incentives will result in improved
performances.

Socio- Cognizance of these factors will help understand the challenges of health
cultural and | better in any country. Low demand for health interventions often derives
demographic | from deep-rooted attitudes that reflect the culture and social norms.

influences | Likewise, gender is an important determinant of health-seeking behavior [4].

Knowledge, | A greater degree of awareness and access to education may enable a person

education, | to recognize early symptoms of illness, resulting in the patient’s greater

and willingness to seek early treatment [1]. It likewise affects one’s efficiency

awareness | in maintaining personal health through dietary, hygienic, and preventive
measures.

Systems and data: A stable supply chain is based on end-to-end visibility of supply and demand
data which are used to make informed decisions across the various functions. Most of the
supply chains begin with manual reports at the nascent stages and evolve to digital forms to aid
in decision making and propel towards supply chain integration. The key enablers in this



category include technology, data analytics, reporting and feedback, supply chain network and

designs.

A prerequisite for seamless information flow is
interoperability between the various stakeholders. The

Information technology deployment and operation of information and

communication systems support information sharing [40].

This is the ability of the various components in transit to be

Data visibility tracked from the manufacturer to the final destination. The

goal is to improve and strengthen logistics by making data
readily available to all stakeholders.

Integrated reporting and The use of technology in health supply chains will instil a
feedback strong reporting system to ensure that information flows

correctly and consistently [17].

Efficient network design reduces overall supply chain costs,
increase service levels and contribute towards sustainability

Supply chain network and | [50]. It is essential to understand that supply chains are about
designs competitive differentiation and sustainable business growth.

This can be achieved by developing networks that suite the
country’s requirements and incorporate indigenous resources
(48, 2].

Investments: Managing an effective health supply chain is a costly endeavour made more
complicated by the numerous stakeholders who might participate in funding parts of the
system. Costs could include the cost of acquisition of health commodities, the operating costs
of storing and transporting. the capital cost of replenishment and replacement, the advisory
cost, etc. The key enablers include funding, infrastructure, and innovations.

Funding

Adequate funding for essential health commodities is essential for ensuring
that people in a country have access to the health services they need and
deserve [53]. Donors have different funding cycles and policies for
committing and disbursing funds, and they are rarely synchronized with each
other or with the country’s government budgeting process. Procurement
policies, lead times, and disbursement mechanisms vary significantly. Again,
every supply chain function involves a cost and hence understanding the
overall supply chain cost is very helpful. The results can be used for
supporting advocacy for funding supply chain requirements, providing for
better design, planning, and management of systems.

Infrastructure

An integral component of the enabling environment is the investment in all
types of infrastructure including physical, human and technological for
creating robust health supply chains. This will reinforce the strengths of the
supply chain and help the different stakeholders overcome the existing gaps
in performance.

Innovations

The potential benefits of innovation in terms of boosting economic growth,
income, and creating jobs are vast. Yet, it is seen that most of the LMICs do
very little to learn from their innovating counterparts [10]. Innovations will
create the required “escalator” wherein the policies and capabilities can be
amalgamated to strengthen the various interventions.




Policies: An enabling environment establishes the rights and assets of all stakeholders and is
governed by a set of policies. These will include plans and guidelines for various legislations,
private sector participation, governance, healthcare costs, the maturity of the pharmaceutical
sector, quality, and monitoring of the activities. Policies act as catalysis for impact and change
to create strong health supply chains.

Legislations

This can include the different regulations of a country, political
guidelines, economic policies, taxes, subsidies and sourcing
decisions. Well-defined regulations for pharmaceutical
distribution and strong enforcement will help in the better
structure of the health supply chains in a developing nation.
Legislative constraints can impede a donor from entering the
nation and deprive the health supply chains of external funding
due to low donor confidence.

Governance

Policies regarding this will instil a strong sense of accountability
and ownership. This is significant for human resources to take
responsibility for their actions which will translate into an
effective system of improved health outcomes and health
coverage.

Private sector

Private sector involvement in the provision of health care can fill

participation the gaps in public sector participation [Clarke]. This has to be
guided by a collaborative approach which fulfils the demands of
the parties involved
Strong pharmaceutical companies can aid in better strategies to
Maturity of the fight against disease burdens of a nation as compared to a weaker

pharmaceutical sector

industry. The level of centralization and its evolution will
determine whether the pharmaceutical sector in the country is
fragmented or more cohesive in its operations at various levels.

Healthcare affordability

This is significantly influenced by the Government’s ability to
allocate resources. In most developing countries, the health
system is dominated by very high out-of-pocket expenditures.
Donor funding might be able to increase the volume of health
commodities. However, due to the lack of complete transparency
and communication, this can exert huge pressure on the existing
health supply chain by creating parallel supply chains.

Quality inspection and
benchmarking

A major challenge for most of the LMICs is low-quality services,
leaving the effectiveness well short of potential efficacy [15].
Poor quality of health services can lead to inappropriate
prescribing and treatment too [3, 8, 13, 52, 32]. Adherence to
quality checks and embracing international standardisations helps
in identifying good practices from peers and scaling up the lessons
learned.

Monitoring and
evaluation

All components framing the enabling environment will need
constant assessment to understand the relevance and contribution
to creating robust supply chains. This will ensure the different
strategies are in alignment with supply chain objectives and
contribute to the changing needs of the different stakeholders.




Health supply chains paving the way for enhanced well-being

Better cognizance of the enabling environment for health supply chains will lead to cost-
effective supply chains. This will result in affordable healthcare and have a positive impact on
overall wellness. Responsible health supply chain management must ultimately be about
enhancing long-term wellbeing and not just limited to short-term quick wins. Empirical
evidence shows that there is a weak link between wages/salary and well-being because, beyond
a certain level, additional income does not make the poorer or richer any more satisfied in the
long run [14]. This is because money is only one part of how an individual feel about life, and
factors like health, safety, relationships, leisure, etc contribute to the greater well-being.

However, this might be tricky for vulnerable sections of the population who do not have access
to basic healthcare commodities. This necessitates the different countries to create an enabling
environment whereby the citizenry can be empowered through improved health and the global
health supply chains play an integral role in achieving this goal of well-being. Creating an
enabling environment for health supply chains also support Governments to strengthen
preventive care as they develop more extensive healthcare services. This can encourage greater
inter-sectoral coordination, particularly in activities related to prevention and wellness. The
study proposes an integrated model of health supply chain enablers (as discussed in the paper)
and their role in improving overall well-being (Refer to Figure 1). The model highlights the
trajectories of the different activities which will help in establishing and maintaining a higher
degree of well-being. The enablers support the evolution of robust and responsible health
supply chains that will lead to sustainable, accessible, and affordable healthcare. These
important milestones will contribute towards improved quality of life and well-being.

Application of integrated model: An example of Kenya

Kenya launched its Vision 2030 in 2008 to transform the country at all levels providing a high
quality of life to all its citizens. The agenda of the achievement of “Affordable Healthcare for
all” has been put on the forefront of Kenya’s socio-economic and political agenda. One of the
cornerstones to Kenya’s health system is the Kenya Medical Supplies Authority (KEMSA)
which is a state-owned medical logistics service provider with an important role to avail the
required health products and supply chain services i.e. procurement, warehousing, and
distribution. It also ensures building the capacity of health workers on forecasting and
quantification; to lower the cost of medicines and medical supplies and provide affordable
healthcare to the population. In this section, we try to apply the integrated model discussed in
this paper to Kenya and investigate how the existing policies have acted as enablers to improve
overall well-being.

The objective of this exercise is to learn from Kenya’s experience and reiterate the
responsibilities of health supply chains to create positive outcomes and greater impacts.

1. People and practices: The Kenya Health Policy supports the country in achieving
equitable health by focusing on health using a primary healthcare approach [23]. The
KEMSA Act 2013 provided greater autonomy whereby KEMSA could enter into a
partnership with NGOs, donors, and private parties. This highlight thought leadership
and a strong political commitment to transform the healthcare sector. KEMSA in an
attempt to become more professional and transparent in its operations, institutionalised
more standard procedures and tools [35]. The country supported the health sector by
developing well trained and skilled staff through training and incentives. Staff



motivation and retention is facilitated through a performance contract and management
tool [24]. The Kenyan healthcare landscape is characterised by greater coordination at
the national and regional levels through stakeholder forums, county forums and
technical working groups [45]. Donors’ outsourcing distribution to KEMSA has
supported a more collaborative environment within the country. These factors have
allowed for devising policies based on the need of the community and improved
community engagement and collective leadership.

ii.  Systems and data: Utilisation of Enterprise Resource Planning (ERP) and network
optimisation techniques have provided more visibility to the Kenyan health system.
Technologies such as mobile and internet have high penetration and Kenya has been at
the forefront of adoption of mHealth which provides health solutions through mobile
phones [33]. Similarly, KEMSA delivers to point of care i.e. the last mile using GPS
tracked transportation which is outsourced to third-party logistics service providers
[47]. Integration of technology instilled greater adaptability and flexibility in the
healthcare pathways.

iii.  Investments: Around 1.5 million Kenyan’s are pushed into poverty each year as a result
of high healthcare costs [33]. Kenya’s health financing strategy guides the country in
moving towards universal health coverage. The rising out-of-pocket expenditures have
continued to burden the population and high user fees also act as major barriers
influencing the health-seeking behaviour of the population. Measures are being
implemented to take advantage of the period of economic growth and increase
investments in health [34]. Large investments in infrastructure development have also
been made to improve healthcare delivery.

iv.  Policies: The devolution of KEMSA has instilled greater customer-focus and quality in
the health system of Kenya. Benchmarking against industry standards and
environmental scanning has been adopted as best practices. KEMSA also has a fully
developed quality assurance department which ensures that the quality of drugs
procured meets international standards [56]. Likewise, in an attempt to design
sustainable health supply chains, Kenya has unified the distribution of donor-funded
medicines [41]. Also, implementing improvement methodologies and international
standards has created a strong culture that promotes excellence [39].

The outcome of the improved health interventions has provided a pathway through which
patient safety can be achieved. The key enablers in Kenya have been able to support the
improvement of healthcare coverage and address the most important causes of death, ensuring
adequate quality of healthcare delivery. Introducing health insurance, increasing the capacity
of primary health facilities, supporting the system through well-trained staff and equipment,
expansion of maternity wings, etc has resulted in an increase in the Kenyan Essential Package
for Health service provided at the health facilities. Efforts to scale up healthcare and logistics
initiatives have been important to steer towards greater well-being. A strong relationship
especially with people in remote areas who suffer from low accessibility and awareness, was
successfully established by focusing on the patient experience, investing in effective marketing
channels, and engaging in health education campaigns to promote services. This has led to
better recognition of health needs, develop better health strategies, and improve overall well-
being.

Conclusion



Strong and robust health supply chains save lives and acts as the backbone of a strong health
system. Changing disease patterns and transitions in the economies makes it essential to
understand the enabling environment of health supply chains. This is necessary to develop
contextual policies and customised guidelines to achieve universal health coverage.
Standardised approaches are inadequate for evaluating the health supply chains as the needs
can differ across the countries. In formulating policies to strengthen health supply chains, we
broadly divided the enablers into four broad categories- people and processes, systems and
data, investments, and policies. These key drivers if present will contribute towards creating a
strong supply chain for healthcare delivery. While there is wide variation across countries, a
‘one size fits all’ strategy would be inappropriate. For effective interventions and reforms, a
more nuanced appreciation of understanding country-specific factors which will help in
creating the required enabling environment for health supply chains. If this approach is
embraced, health supply chains can evolve as important contributors to improved quality of
life and holistic well-being.
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