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Glossary

Capacity / capacity building: the development and strengthening of human, institutional,
and financial resources to strengthen a health research system. Involves public, private,
and non-profit sectors at multiple levels of society — individual, institutional, and societal.

Elements: features of an NHRS that serve a relational function to connect the pillars and
processes of a system and support successful efforts to strengthen the overall health
research system. Examples include: the regulatory environment, political will, research
leadership, and research culture that are critical to achieve capacity building.

Enabling environment: the elements of the system that support HSR activities, but which
may hot be measured themselves when assessing metrics of activities. Includes such things
as policy frameworks, regulatory systems, political commitment, institutional rules and
arrangements, and human resources, such as for research management, which enable the
growth and development of national health research systems.

Health Sciences Research (HSR): refers to the basic, clinical, applied, and social science
on human health and well-being and the determinants, prevention, detection, treatment, and
management of disease.

Indicators: measurable items to track HSR performanceused to assessthe
aggregate status of HSR achievements at the national level. Examples of HSR performance
indicators include the number of clinical trials conducted; number of publications; number of
researchers; or research and development expenditure as a percentage of GDP.

Metrics: related to Indicators, above. A set of indicators that when looked at together
provide comparable information about HSR performance and/or capacity in different national
health research systems.

National Health Research System (NHRS): the people, institutions, and activities whose
primary purpose is to generate high-quality knowledge that can be used to promote, restore,
and/or maintain the health status of populations.(1)

Pillars: the core functions of a national health research system, which are fundamental to
the development and strengthening of national health research systems and enable
countries to produce and use scientific knowledge to attain health and development goals.
Four essential pillars of an NHRS are: governance; financing; creating and sustaining
resources; and producing and using research.

Processes: dynamic and ongoing methods, practices, and activities of an NHRS that are
integral to the system’s development, organisation, and adaptation. This includes
partnerships and collaboration, advocacy, alignment and prioritisation, and innovation
processes.

Systems approach / perspective: interconnected elements, processes, and relationships
within a system. The systems approach takes into account how decisions, processes, and
actors are both influenced by and have an impact on the wider system(s).

Systems indicators: measurable items within the key pillars of national health research
systems, which have been proposed to track progress towards the development of national
health research systems. Examples of system indicators for NHRS pillars include such
things as the number of research institutions in a country, ethics review boards, a national
health research policy or law, knowledge translation platforms, or health research governing
mechanisms that are in place to facilitate research.



Executive Summary

Since the publication of the Commission on Health Research and Development
(1990), national, regional, and international efforts have been made to improve health
research capacity in Africa. However, these investments have been uncoordinated,
intermittent, and in many instances have not led to sustainable national health research
systems. While there is considerable progress in the production of health sciences research
by Africa-based authors over the past ten years, African states are grappling with challenges
of ensuring enabling environments, investment mechanisms, knowledge translation
processes, and regulatory systems for health science research.

Improving health sciences research in Africa requires a broad and diverse knowledge
base, that is informed by experiences across the continent. Initiatives and interventions that
focus on strengthening individual researchers’ or cohorts’ training and skills development, or
research capacity at an organisational level, comprise the bulk of current efforts to build,
develop, and strengthen research capacity in health sciences. Changes in policy and
practice that comprehensively consider the entirety of a national health research system are
needed to tackle these challenges.

A first step in measuring the performance of health sciences research in African
countries across the continent is to assess standard indicators for research outputs,
innovation, and financing. Metrics used include the number of clinical trials conducted,
number of publications produced, number of researchers, or financial investment as a
percent of gross domestic product. These indicators can be limited by data availability, and
such quantified evaluations of health sciences research at an aggregate level do not
necessarily capture the nuances of the institutional dynamics and the role of local contexts
(e.g. political, economic, social, cultural, epistemic) that are critical for developing a national
health research system. Indeed, a country with a small, but locally financed and organised,
system of research serving local needs might perform ‘worse’ on many metrics compared to
a country which has several high-cost projects run by international organisations with limited
local integration or ownership.

In this report, we apply a whole-systems perspective to building capacity for health
sciences research. The lessons drawn from our in-depth case studies show that elements
such as research leadership, political will, and research culture must be considered as part
of a holistic and home-grown investment strategy in health sciences research capacity. A
whole systems approach recognises the need for integration of health with other sectors
such as education, as well as the dynamic processes, such as advocacy, collaboration, and
innovation, that can make research systems more robust. Ultimately, this work produces
insights on how countries can build a foundation of long-term support for research systems
that are rooted in local expertise, committed to local ownership, and responsive to the
knowledge and data needs of their communities, practitioners, and decision-makers.

Countries share common challenges related to human resources and research
personnel, institutional capacity, lack of prioritisation of health research, absence of clear
coordination mechanisms, and inadequate domestic public funding for health research.
However, the policy and regulatory frameworks and institutional arrangements for governing
health research systems vary greatly across African contexts. While operating differently
within each national setting, several elements and processes influence the development of
national health research systems. For example, long-term advocacy efforts by local
champions, and the use of data from in-country research to identify priorities appears critical
to the process of institutionalising health research governance. Additionally, external
partnership and international collaboration are essential inputs for African research
institutions, but their ability to contribute to capacity development depends on whether these
investments are aligned with local health needs, provide training and opportunity for local
researcher leadership development, and equitably involve local leadership in decision-
making. Events, such as health crises, have served as windows of opportunity to modify the



health sciences research landscape through rapid investments used to strengthen local
infrastructure and capacity in some settings in the past. Yet, the ability to seize on these
opportunities is contingent on a range of supporting elements in place such as well-
connected and politically astute local research leaders who are dedicated to building
independent research capacity, and professionally respected in national and international
networks.

A key insight identified is that the multi-sectoral nature of national health research
systems should not be neglected when planning and investing in health research capacity.
National health research systems in Africa intersect with multiple government policy sectors
— including higher education; health; development; and science, technology, and innovation.
Yet this project’s findings point to a siloisation of many decision-makers in health sciences
research. In some cases, there is a lack of clarity about lines of authority, which can create
either overlapping areas, duplication, or vacuums of responsibility within health sciences
research decision-making in government and in the governance of the national health
research system. Decision-makers acknowledge the value of opportunities to meet,
collaborate, and create channels of communication to improve coordination within countries
and to exchange and learn from their counterparts with regional networks between countries.
Furthermore, while funding is obviously important, findings show that a narrow focus on
investing in health research staff, infrastructure, or projects is not sufficient to build national
capacity, due to the ways that health research is integrated with, and relies on, these other
sectors and processes.

A key challenge for the governance of national health research systems is to ensure
research undertaken and capacities developed are aligned to those priorities defined by
African leaders. International collaborators from outside and from within the continent are
vital, but leadership by African experts and decision-makers to negotiate and design
partnerships are necessary to guarantee such alignment. Processes of aligning national
priorities can be hampered by the influence of foreign partners seeking to impose their own
preferences on the national agenda. Donor-recipient dynamics that espouse donor privilege
can significantly reduce the space and opportunity for African decision-makers to challenge
the priorities that are not in line with their needs and goals.

While alignment of research priorities works to ensure that health research serves
local needs, it also may be an important step to convincing local leaders of the utility of
domestic investment into health research systems. However, findings point to a further need
for ongoing advocacy by research leaders and networks with strong ties to government and
political elites to achieve this goal. Building relationships and improving communication
between researchers and policy-makers can assist in establishing supportive foundations for
successful, long-term advocacy and help create trust, which is vital for these ongoing
conversations between national stakeholders.

This report concludes with recommendations on how to strengthen national health
research systems in Africa, aimed at African stakeholders in government, those working in
research or academia, and international donors and research funders. The
recommendations fall under three broad areas:

= Support national ownership and governance of health sciences research through
equitable partnership agreements that promote leadership of African experts and benefit
the national health research system.

= Invest in research infrastructure (institutions, ethics committees, technical platforms,
laboratories, data management systems) to create a conducive regulatory environment
to coordinate research activities.

= Cultivate a national culture of research, which promotes research leaders as advocates
and advisors of national policies, and create pathways to attract, train, and retain skilled
researchers.



Chapter 1. Introduction

It is well established that the majority of health sciences research (HSR) takes place
in high-income countries (HICs).(2—4) Despite a number of high profile reports highlighting
the ‘10/90 divide’ — whereby only 10% of global health research is dedicated conditions
affecting 90% of the world’s population - and the need for capacity development for HSR in
low- and lower-middle-income countries (LMICs), development of a fertile HSR landscape in
many LMICs is still lagging.(3,5) As of 2018, less than 1% of scientific articles published
worldwide each year include at least one author based at an African institution, according to
analysis by Elsevier (6). Yet, as highlighted by the World Health Organization’s (WHO) 2013
World Health Report, an ultimate goal is that “all nations should be producers and users of
research as well as consumers”.(4) Africa remains a region of the world particularly under-
represented in HSR. Achieving the WHO’s goal will therefore require strategic steps for local
governments in African countries to become producers, users, and consumers of research.
These steps will need to build the capacity and the environments in which HSR can
sustainably grow.

We define HSR to refer to basic, clinical, and applied science on human health and
well-being and the determinants, prevention, detection, treatment, and management of
disease.(7,8) Although, it is well recognised that the definition for this, and related capacity
building activity is complex.(9) Outside of simply allocating financial resources to research
projects, there are a wealth of other important actions and measures that governments may
have control over that affect how the private sector or international research funding bodies
view a country’s attractiveness to invest in HSR. Policy frameworks, political commitment,
regulatory systems, institutional rules and arrangements, and human resources all combine
to create the enabling environments in which HSR may be established and grow, or
otherwise stagnate and dissipate.

Arguments for investing in HSR in Africa

The 1990 Commission on Health Research and Development stated that
strengthening research capacity in LMICS is “one of the most powerful, cost-effective and
sustainable means of advancing health and development.”(2) First, improved HSR broadly
can potentially contribute to improvements in health, social welfare, and poverty reduction.
(1,20,11) Increasing and improving HSR capacity within countries can serve to improve
health services and health outcomes for the population. Africa is home to nearly one-sixth of
the world’s population and is estimated to account for about a quarter of the global burden of
disease.(12,13) Locally relevant health research provides valuable evidence to address
health concerns within a country. The focus of research defined in HICs means that the
actual disease concerns of African settings are neglected and under-analysed. The WHO
notes that while there has been research investment into some diseases such as Human
Immunodeficiency Virus/Acquired Immunodeficiency Syndrome (HIV/AIDS), tuberculosis,
and malaria, many other diseases of poverty affecting African nations have not seen
significant research attention, with funding largely directed from the global north.(14) So
whilst there have been developments in the HSR landscape over the last three decades,
many LMICs still lack sufficient capacity to build an evidence base relevant to the specific
health issues faced locally, with which to inform policy and improve population health. (15—
17) However, public health issues and health systems improvements require locally
contextualised solutions that national health research can help to inform.



Secondly, there are arguments to be made outside the health focus alone for
strengthening HSR. Indeed, health sciences can be an important contribution to the
development of so-called ‘knowledge economies.’ International agencies such as the Office
for Economic Cooperation and Development (OECD) and the World Bank emphasize the
importance of developing knowledge economies as key pathways to social and economic
development more broadly. In terms of the macro developmental potential of HSR,
significant discussion of African development has focused on economic growth in many
parts of the continent.(18,19) For example, the OECD argues that knowledge economies
can support governments to diversify from primary commaodity production (e.g. oil, gold, and
other minerals) towards professionally-oriented services with greater potential for
macroeconomic growth.(20) Given the move away from reliance on commodities, African
economies are often seen as needing new sources of sustainable income.(18) Growing
interest is focusing on the health science industry and the potential it might hold for both
economic development and improving outcomes in the African health sector.(21)

Significant investment in HSR in Africa remains low, with only one African state
(Malawi) meeting the African Union goal of increasing the Gross Expenditure on R&D
(GERD) to 1% of GDP. While (albeit limited) data demonstrate the existence of a problem in
terms of insufficient levels of investment in HSR in Africa, we know little about potential
solutions to improve the situation.

Development of an agenda for investing in HSR in Africa

Investing in strengthening health science research capacities in LMICs has been a
key consideration of global agencies for the past thirty years.(21-23) The Commission on
Health Research for Development, argued that local capacity and systems for research were
essential to reduce inequities in health and advancing knowledge for development in LMICs.
(2) The Council on Health Research Development, the Global Forum for Health Research,
WHO, and the World Bank convened international conferences and workshops to develop a
framework for national health research systems in LMICs and share case-based
experiences. These global efforts were reproduced through national commitments and
regional policy development and efforts in Africa as well, the Algiers Declaration (24) and the
Bamako Call to Action on Research for Health (25), the African Union Development
Agency’s Health Research and Innovation Strategy for Africa (2018-2030)(26) and the
WHO'’s Regional Office for Africa Research for Health Strategy for the African Region (2016-
2025).(27) In the past five years, a number of international organizations, including the
African Union (28), WHO (27), and World Bank (29), have called for political and economic
investment in HSR in Africa. However, despite the establishment of this coherent agenda at
national, regional, and global levels, there is little known about the actual uptake and
implementation of these efforts within African countries, and anecdotally it appears that a
systemic health research policy implementation gap exists in most states.

It has been argued that reliance on donor funding has also meant little for the
sustainability of national health research systems when these collaborations end.(30,31)
Moreover, these international arrangements have resulted in research agendas set by HICs
and donors, meaning that they either reflect the need of the funding location (32,33), a focus
on spotlight issues or vertical interventions (34) or so-called parachute research(35—-38),
which may do little to support improving health outcomes in the host location. Local research



development is vital to addressing health concerns since country researchers have the best
understanding of the national agenda and cultural context which increased the likelihood of
evidence uptake by policy-makers.(15,39) Improving investment and capacity for research in
health sciences in Africa would thus help to redress this balance to allow more direct and
sustainable attention to local health priorities and needs.

Implementing action to strengthen HSR capacity in Africa

Within this overarching agenda, international health research funding bodies have
emphasized strengthening health research capacity (e.g. skills, resources, or infrastructure)
in Africa through strategic programmes, consortia, and interventions. Evaluation frameworks
developed for these interventions typically categorize health research capacity strengthening
actions that target individual, institutional, or national levels (40-43) with outputs and
outcomes of capacity building associated with improvements at each level of research
capacity.(3,9,40,44-46) Although international agencies and national actors are pursuing an
agenda for developing health research capacity in LMICs, definitions are scarce. A scoping
review on the science of health research capacity strengthening in LMICs revealed a lack of
clarity on the meaning and dimensions of research capacity development.(47) Specifically,
Dean et al.’s analysis of 172 publications found that only 19% of them presented an
operational definition of capacity, and 36% of those definitions explicitly referred to all the
levels of research capacity (e.g. individual, institutional, national).(47)

The empirical literature on strengthening health research capacity in LMICs reports
mainly on outcomes for capacity at the individual level — such as training for skills.(22,48)
Whilst a comprehensive approach to strengthen health research capacity through integrated,
horizontal actions that address multiple levels of capacity together has been suggested as a
promising strategy for system coherency, interventions to improve health research capacity
tend to be carried out for each level of capacity in an isolated, vertical manner.(48,49)
Factors such as financing and sustainability, resources, stewardship and leadership,
mentorship, partnerships, and research production and utilisation are generally found to
influence health research capacity strengthening efforts targeting specific levels of capacity
and have been rarely used for cross-cutting or longitudinal analysis about what shapes
capacity within a national system.(48) Given how existing studies have focused on capacity
gains in key areas (e.g. individual research skills, research governance) at different levels,
but not necessarily on national trends over time, the evidence base around what
interventions and strategies may be effective to build health research capacity in LMICs
remains limited.(48,50) However, a meta-narrative review of qualitative literature on health
research capacity development in LMICs by Franzen et al. found that the importance of a
systems approach was one of the particularly key ideas in this literature.(15)

We observe two tensions in the literature on health research capacity development in
LMICs. First, the focus on individual and organisational levels of health research capacity
has neglected to advance knowledge about a more holistic and integrated approach to
strengthening health research systems at a national level. Second, the top-down efforts and
health research capacity development interventions of international organisations, funders,
or consortia may obscure the priorities, needs and processes for bottom-up development of
national health research system building that arises from efforts of local leaders in their
context. Because of the disparity in HSR investment between Africa and HICs, African health
concerns have been widely ignored in global research to date. This is exacerbated by the



fact that African states are dependent on external agendas, funding, and drivers of research
as ongoing artifacts of colonialism and its legacy for HSR and knowledge production
systems for international health in Africa.

Project aims, objectives, and methodology

The objectives of the project are to identify what enables HSR to develop and
potentially thrive in African countries at different levels of capacity — exploring key areas
such as the policy environment, funding mobilisation, and the regulatory and coordinating
systems for HSR conducted in the public and private sectors. To meet these objectives, the
project undertook three phases of analysis:

Phase 1. Map indicators to assess and compare HSR performance and achievement
across Africa;

Phase 2. Review in-depth HSR experiences in nine African countries from the
perspective of those who fund, undertake, or regulate health science research; and

Phase 3. Facilitate learning between key government officials from the nine cases
with a mandate to steer HSR in their country through sharing ideas, challenges, and
potential solutions to improve HSR in their settings.

The research provides an in-depth analysis of the state and the development of
national health research systems, exploring them with methodological approaches
corresponding to each of the three phases:

Phase 1. Quantitative analysis based on publicly available metrics of HSR
investment and expenditure and available indicators of health research capacity and
performance in all African states;

We systematically mapped the status of HSR across the continent through the
development of a framework of publicly available proxy indicators. Building on an initial
framework developed by Simpkin and Mossialos, these indicators represent capacity, input
and output activity, and investment to date to better understand country performance in
HSR.(51) This produced a comprehensive mapping of the current HSR landscape in Africa
from which the project drew to select the cases for the subsequent phases.

Phase 2. Qualitative analysis of nine in-depth case studies involving multiple
stakeholders (Botswana, Cobte d’lvoire, Ethiopia, Kenya, Liberia, Madagascar,
Tunisia, Uganda and Zambia);

From the framework, we purposefully chose nine case studies of national health
research systems in African states against three criteria: level of HSR activity and relative
performance (high, medium, low), language (French and English-speaking countries), and
geographical sub-regions of the African continent (Northern, Eastern, Southern, and
Western Africa). We then interviewed 189 key informants from these nine cases: 18% were
funders, 53% researchers, and 29% decision-makers. We first thematically coded interview
data specifically looking for best practices and challenges, the investment and incentive
mechanisms, and the barriers and facilitators for improving and increasing HSR. We then
produced individual case narratives that described the history of the development of the
national health research system (NHRS) in each country and efforts to strengthen it in order
to understand from a systems perspective what supportive elements and processes were
influential in the development of each NHRS. Finally, through a comparative analysis of all



the cases, we examined these elements and processes in detail to better understand the
dynamic connections between the core pillars of national health research systems as a key
determinant of countries’ trajectories in strengthening their systems overall.

Phase 3. Decision-maker engagement to facilitate knowledge-sharing and strategic
planning among key officials responsible for health research governance.

In the final phase of work, we facilitated peer-to-peer workshops for a target set of
national policy-makers from the nine case study countries. The goal was to facilitate a
process by which individuals who hold national mandate and responsibility over HSR
systems could reflect on the goals and strategies of HSR development and work together as
peers to identify best practices to overcome challenges faced. By structuring these as peer-
to-peer workshopping, a goal was to overcome top-down external information provision and
facilitate a process that might lead to greater local ownership and contextual strategies to
improve HSR for a small set of individuals working within government agencies.

Two workshops (in Nairobi and Addis Ababa) brought together senior government
officials from the health, higher education, and Science, Technology and Innovation (STI)
sectors. In the first workshop, participants shared experiences and successes, discussed
common challenges, and identified practical lessons for strengthening HSR. In the first
workshops, participants discussed what constitutes an HSR system and what is needed for
its development across African settings, including barriers faced and possible ways to
overcome them. This led to officials for each country, in consultation with peers, devising
their own plans for incremental changes they could potentially make over the course of a 6
to12-month period to improve HSR development in their national context. In the second
workshop, participants gave updates on their action plans and feedback on their efforts with
the purpose of sharing ideas, challenges, and potential solutions with relevance to other
countries and contexts. These sessions were important venues for local leadership in HSR
and for developing relationships and networks for HSR decision-makers in the region.

Further detail on the research methods for data collection and analysis can be found
in Appendix 1.

Conceptual approach
A systems approach to understanding NHRS development

While the most visible indicators of HSR performance may consist of research
studies, scientific publications, clinical trials and patents, HSR arises out of the functioning of
broader systems that are not directly captured by individual indicators alone. Pang et al.
define a NHRS as “the people, institutions, and activities whose primary purpose is to
generate high-quality knowledge that can be used to promote, restore, and/or maintain the
health status of populations.”(1) They add: “It can include the mechanisms adopted to
encourage the utilization of research.” They elaborate four essential pillars of an NHRS:
stewardship/governance; financing; creating and sustaining resources; and producing and
using research. These pillars have been used to guide much of the thinking about what
constitutes an NHRS and what to look for when assessing the functions of NHRS.(52-54)



National Health Research System goals
- Advance generation of scientific knowledge
- Promote utilisation of knowledge to improve health system
performance for achievement of SDG3 on ensuring healthy lives
and promoting well-being for all ages

GOVERNANCE
- National health policy
- National strategic health plan
- National health research policy
- Health research law
- National strategic health
research plan
- National health research
management forum
- National health research priority
agenda
- Scientific review committee
- National ethics review
committee

CREATING & SUSTAINING
RESOURCES
- University faculty of health
sciences

- National health research institute

or council

- Health research programme or

unit
- Human resources for HSR

- Email and internet connectivity

- National health research focal
point

PRODUCING & USING
RESEARCH
- Scientific publications in peer
reviewed journals and books

- Knowledge translation platform

promoting use of research,
development & innovation
- University faculty of health
sciences and National health
research institute/council with
Memorandum of Understanding
with Ministry of Health to
conduct priority HSR
- NGOs conducting HSR

FINANCING
- Budget line for HSR

- Number of countries allocating

at least 2% of national health
budget on HSR

- Main sources of HSR funding

(government tax revenues,
NGOs, private sector
contributions, international
NGOs, foundations, bilateral &
multilateral donors)

- Hospital ethics review
committees

Figure 1. Reproduction of NHRS Pillars, adapted from Kirigia, et al. 2015 (55)

These pillars have also been used within international efforts to assess aspects of
health research across countries (see Figure 1). In the African region, for example, based
on Pang et al.’s work, the WHO Africa Regional Office developed a set of NHRS indicators,
the ‘African Barometer,” for routine monitoring of development of the pillars: health research
policies and governance; human and institutional resources for health research; health
research knowledge production, translation, and use; and health research financing. (56—60)
But this descriptive analysis does not on its own answer the questions that decision-makers,
funders, and researchers have about how to organise and support the development of
NHRS in African countries in a holistic and sustainable way.(61,62)

According to Franzen et al.,, a systems approach to health research capacity
strengthening emerged from the “perceived failings of capacity development targeted at only
one level,” and promotes more sustainability and local ownership of health research capacity
by acting on the individual, institutional, and macro levels alongside each other.(15) From a
systems thinking perspective, an NHRS should be more than the sum of a set of
components — such as those measured in the African Barometer.(60,63,64) To understand
systems more holistically requires complimenting measurement efforts with qualitative case-
study based investigations that can advance knowledge of the ways that health research
systems are set up, strengthened, or sustained at the national level.(65) However, despite
the recognition of the systems approach in narratives on strengthening health research
capacity and “the accepted importance of research systems development” in the literature on
health research capacity development in LMICs, little is known about the emergence and
formulation of national health research systems and the empirical examples of success in
developing these systems.(15)

We have identified only a few empirical examples of studies drawing lessons about
strengthening health research systems in LMICs that explicitly consider systems issues
related to how NHRS develop and what factors contributing or hinder to their
evolution.(32,50,55,66,67) D’Souza and Sadana (2006) conducted a review of health



research systems in 28 (primarily) LMICs, finding that the impediments facing these systems
were similar, although the systems’ structures and context varied across countries.(65) The
main challenges identified facing NHRS in LMICs were the lack of coordination between
health research institutions; inadequate participation of stakeholders in research, policy, and
implementation processes, lack of demand for research; and lack of accessibility of findings,
while their main constraints were inadequate financial, human and institutional capacity, and
lack of data. This list synthesised by D’'Souza and Sadana presents a broad overview of
challenges and constraints for NHRS generally, but in doing so we miss more granular detail
about specific HSR activities that are going on at the country level and how NHRS
experience and manage these challenges differently across contexts. Developing a NHRS is
a long-term and iterative undertaking. While case studies have identified obstacles and
challenges to health research system development, few have explored how these are
overcome in practice. Also lacking in the literature are examples of the supportive elements
and ongoing processes carried out together for health research systems change, or
explorations of NHRS that are showing positive signs of strength and sustainability.(53,54)
Thus further case studies and comparative analysis of successful approaches to health
research system strengthening could provide particularly useful information to guide policy
and practice of decision-makers, researchers, and partners in LMICs.(65) Indeed,
Rusakaniko et al. conclude their analysis of the most recent data on system indicators of
NHRS in 47 member states of the WHO African Region with a yet unanswered question of
“what works elsewhere to help national health research systems grow?”(60)

Insights from government stakeholders on a systems perspective for NHRS

In addition to the ideas arising from the literature on the importance of a whole
system approach to understanding HSR strengthening, we also were able to empirically
derive conceptual insights based on our engagement with local stakeholders working to
improve HSR. As noted above, the third phase of research engaged with decision-makers
and bureaucratic officials with mandates to support the development and governance of
HSR in their countries. Their unique perspectives from within key institutions responsible for
formulating and implementing policy changes provided us with additional insights into the
conceptualisations of the NHRS system in national settings, as well as priorities and
challenges faced in developing such systems. Discussions with this group corroborated the
findings in the literature about the need for knowledge about how to build strong NHRS,
going beyond recognition of the core pillars of the systems. Their insights helped to elucidate
why investigating the establishment of the pillars of NHRS alone is inadequate to capture the
wider system issues which influence their development and the connections between them.

For example, decision-makers emphasised that a NHRS which fosters an enabling
environment for HSR comprises several interactive features that support the HSR activities
in one way or another, but which may not be counted themselves when assessing metrics of
HSR performance or NHRS pillars. They particularly referred to having an appropriate health
research policy framework in place — either or both a regulatory and a legal framework.
However, the policy framework alone does not capture the supportive elements and ongoing
processes over time required for HSR regulation to function within a NHRS. They
underscored the importance of elements such as political will — in terms of commitment from
higher level politicians to health research — as being influential in shaping regulation through
the way this commitment is translated into government support for the financing and
governance of NHRS. They also stressed the importance of continuous processes, such as



advocacy, collaboration and stakeholder engagement, as necessary ways of working within
NHRS to enable the core pillars to function and to promote a shared awareness of the
importance of HSR and its value to society.

Ongoing processes of alignment and prioritisation are conducive to review and
redefine the strategic direction for HRS within a NHRS, but they are also integral to
connecting its impact on the overlapping systems (e.g. health, education, innovation) and its
contribution to overarching national health and development goals and objectives. Thus, the
critical reflections which emerged from the third phase of work with key decision-makers
from the health, higher education/research, and STI sectors underlined a number of issues
which contributed to defining a conceptual approach that incorporates both how African
stakeholders conceptualise NHRS development, as well as the state of knowledge in the
scientific literature. It is from this vantage point that we investigate NHRS in nine African
countries with a focus on understanding the interconnectedness and interactions between
the various parts of a national health research system that are needed to support its
functioning and achieve its goals. Ultimately, whilst there has been acknowledgment of the
need for a systems approach to the study of NHRS, much of the available knowledge
remains focused on the core pillars in place in a given setting without significant exploration
of the supportive elements and processes that connect and enable them as part of a whole
NHRS.(60,65)

Using a systems approach to study NHRS development

Combining the insights from the literature and from African decision-makers, we
define a systems approach to study NHRS development as one that looks at the
connections between the pillars of NHRS, the elements that support them, and the ongoing
processes that enable the strengthening of the system as a whole.(68-72) A systems
approach recognises that the presence of the four pillars is necessary but insufficient on its
own to capture the essence of a NHRS and comprehensively understand its development.
The systems approach therefore takes into account the interdependence of people,
institutions, and arrangements within the NHRS and seeks to identify interrelationships
between the pillars, the elements that support them, and the ongoing processes which
influence and reinforce a NHRS. This perspective considers NHRS as dynamic social
systems, which are continuously emerging, adapting, organising, and learning through
interaction of actors and ideas within NHRS and in wider overlapping systems (e.g. health
system, higher education system, science and innovation system). This conceptualisation
focuses attention on elements, such as research leadership or regulatory structures, that
support the integration of the main pillars of a NHRS; and also ongoing processes, such as
collaboration or advocacy, that are required for NHRS to function and develop over time. We
propose that a systems perspective defined in this way is helpful to identify lessons from
experiences across the continent about how and why NHRS have developed differently in
various settings.

As discussed above, most scholarship and research on NHRS focuses on the pillars
(see Figure 1), which are the core functions of a NHRS. Although our report begins by
presenting results related to the metrics of HSR performance and the NHRS pillars, the more
novel contribution (and core findings) of our research is in connecting them to the supporting
elements and ongoing processes that help explain how to develop, strengthen, and sustain
NHRS. Although these elements and processes are not captured and counted in the metrics
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of HSR performance or NHRS pillars, we argue that they are equally important for NHRS to
function and develop over time. A whole systems approach to analyse NHRS thus combines
knowledge about how the necessary pillars, supporting elements, and ongoing processes
work together in various combinations to support, connect, and facilitate the development of
NHRS in context.

Outline of Results Sections

The findings presented in this report are based on comparative empirical analysis from the
project, focused on understanding what actors in African states are doing to build strong
NHRS and the challenges they face in doing so. Figure 2 displays the frequency of
prominent themes in the data visually in a word cloud, while the detailed results herein are
organised thematically, under three main chapters.

Institutional capacity
Collaboration & Networking

Economic context  Advocacy
Legislation Policy Health crisis

Ownershi 1p Political context

Motlvatlon

Context Regulation
Private sector involvement un 1

g Capacity
Governance Geographical context

Allgnmen Technological context Epidemiological context

Research leadership Research use

Sociocultural context Sk
Institutions

Political will & leadership Human Cap aCity

Community participation & engagement

Figure 2. Key Themes in the Data from Key Informant Interviews

Chapter 2, Mapping the metrics of NHRS, presents findings on the available
indicators of HSR performance and achievement at the national level across all 54 sovereign
states, drawing on the work done in the first phase of the project. The chapter also critically
discusses the interpretation of these standardised metrics and provides examples of
alternative and complementary perspectives on HSR performance linked to local
understandings of capacity.

Chapter 3, Strengthening NHRS in_Africa, presents findings in two main
subsections. The findings draw on the in-depth analysis of a dataset of 189 key informant
interviews conducted in nine African countries across the major sub-regions of the continent.

First, section 3.1 — Pillars of NHRS and the state of the HSR environment,
presents results on the four core pillars of NHRS in the countries studied. This section
presents local perspectives on the key components already established in the literature:
domestic funding for HSR, institutional and human capacity for HSR, HSR use and uptake,
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and governance of HSR. These four pillars were often discussed as part of the shared
challenges faced by multiple African states regardless of the stage of development of their
NHRS. However, while the core challenges to developing and strengthening NHRS appear
similar across cases, the solutions and responses to these challenges manifest in context-
specific ways, outlined in our results.

Secondly, section 3.2 — Elements and processes of NHRS looks at themes under
the supporting elements and ongoing processes that connect the four pillars and enable the
strengthening of NHRS as a whole. These involve various combinations of actors, structures

A guide to getting the most from Chapter 3

A systems approach highlights the interconnectedness of
the people, institutions, and activities in NHRS through
elements and processes that support the functional pillars
to finance, govern, produce and use knowledge, and
create and sustain resources for HSR.

Chapter 3 presents findings under the NHRS pillars
(Section 3.1) and the NHRS elements and processes
(Section 3.2). While the results sections present themes
separately, they are also seen throughout the chapter due
to their interdependence. As a visual tool to guide the
reader, we have underlined the central elements and
processes that appear in thematic sub-sections other than
their own. We do this to signpost the interconnectivity
between these within NHRS and emphasise the systems
approach to analysing NHRS development.

NHRS are strengthened through these dynamic processes

and processes that support
NHRS functioning as well
as its ability to learn, self-
organise, change, improve,
and adapt as a system.

Supporting elements (such
as regulatory environments,
political will, research
leadership, research
culture,) serve a relational
role to link up different parts
of the system. Ongoing
processes (such as
collaboration, advocacy,
alignment and prioritisation,
and innovation) serve as
practices and methods
used by actors in the NHRS

to support the functioning
and the improvement of the
NHRS. The themes are
discussed individually, but

over time, and the relationships between the supportive
elements and processes operate uniquely in different
contexts. To further illustrate how these are interwoven,
we have curated ten vignettes from the cases (Boxes 1-

10) positioned throughout Chapter 3 to spotlight how these [JRUESEEUCEEN LSS

elements, processes, and pillars interact and strengthen |V RINRTE 1Rl Hlell]

NHRS in practice in various national settings. they work together in
NHRS.

Chapter 4, Enabling NHRS change through peer exchange and learning, shares
results and reflections from the third phase of our work using structured engagement with
decision-makers. We examine how peer-to-peer learning workshops could stimulate or
support incremental changes by individual decision-makers in their contexts, and how
stakeholders perceived the benefits and impact of this branch of the project work.

Through this ensemble of results, we aim to present a more holistic picture of NHRS
in Africa beyond the architectural pillars of NHRS and indicators of performance and
capacity. We hope to highlight the nuanced supportive elements and ongoing processes
that influence NHRS trajectories, whilst recognising that there is no universal, prescriptive
approach for strengthening these systems that can be reproduced in different contexts. From
this, we underline a range of options based on analyses of these experiences, recognising
the variety of ways that actors can manage complexities in developing NHRS capacity.
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Chapter 2. Mapping the metrics of NHRS

Indicators of HSR performance

The first phase of this project undertook a review and mapping of existing indicators
(and proxy indicators) for HSR by searching for metrics and data to identify stronger or
weaker performance across the continent. This work serves to construct an indicator
framework for assessing HSR performance at the level of NHRS based on existing data
sources. The framework incorporates and expands on indicators from previous studies (see
Appendix 1 on methods), and consists of the following items (available in gross figures or
per capita ratios):

1. Bibliometric data to capture academic publications in health sciences with an author
from the country;

Clinical trials conducted in country;

Patent applications;

Research Personnel

Gross Expenditure on Research and Development (GERD), and Gross Expenditure
on Medical and Health Sciences;

Research regulatory bodies;

7. Health research funding received from major donors.

akrowbd

o

To our knowledge, this is one of the first studies to systematically outline the
contributions and achievements of African countries to HSR across a wide range of
indicators. A set of results tables and figures are provided in Appendix 2.

Appendix 2 — Table 1 presents the bibliometric data collected from the Scopus
database and SciVal, analysing total number of outputs published with a first author and total
number of outputs published with at least one author based at an institution in one of the 54
countries, classified in one of the health or medical categories available in those databases.
Collaboration figures are from SciVal and reflect outputs published in 2013-2017. All other
data cover outputs published in 2008-2017. The total number of outputs published in this
period ranged from 25 in Sao Tome and Principe to 63,171 in South Africa. If one excludes
Seychelles (due to its very small population), on a per-capita basis, Tunisia had the highest
output of 1800 publications per thousand population, while South Sudan had only 0.007
publications per thousand people. The absolute number of citations for published outputs
ranged from 335 in Sao Tome and Principe to 243,026 in Kenya (note: no citation or first-
author publication data were retrievable for South Africa or Egypt). First authored
publications by researchers based in each country were a relatively small share of total
publications, while in more than three-fourths of the countries (43/54) over 70% of
publications included international authors.

Appendix 2 — Table 2 shows the data on clinical trial infrastructures and intellectual
property rights. The number of clinical trials indexed in the WHO’s International Clinical
Trials Registry Platform in 2018 ranged from 0O in Cape Verde to 4,341 in South Africa. The
number of patent applications by residents (2016, or last available year) ranged from 1 in
Botswana, Djibouti, and Tanzania to 2,783 in South Africa.

Appendix 2 — Tables 3 and 4 gives information on R&D personnel and spending,
respectively. We collected data (where available) on the number of Research and
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Development staff, researchers, medical and health sciences researchers, and researchers
with a PhD per million inhabitants. Based on data from 2016, or the nearest available year,
the number of researchers per million inhabitants ranged from 7 in the Democratic Republic
of Congo to 1965 in Tunisia; the proportion of researchers with doctoral or equivalent
degrees ranged from 10% in Malawi to 72% in Cape Verde. The gross expenditure on R&D
as a share of GDP ranged from 0.01% in Madagascar to 0.8% in South Africa. The
proportion of gross expenditure on R&D that went to the medical and health sciences ranged
from 0% in Lesotho to 30% in Swaziland.

Appendix 2 — Table 5 presents data on regulatory capacities reflected in both
policies and institutional structures. Overall, there are few organisations, legislations,
regulations, and guidelines covering human subjects standards in African countries. About
half the countries had a national public health institute (27/54) and national ethics committee
(25/54). The number of institutional review boards ranged from 0 in several countries to 30 in
South Africa.

Appendix 2 — Table 6 shows the amount of HSR funding awarded to researchers in
each country (2008-2017) from ten of the largest public and philanthropic funders of health
research globally: 1) U.S. National Institutes of Health, (2) European Commission, (3) U.K.
Medical Research Council, (4) French National Institute of Health and Medical Research, (5)
U.S. Department of Defence (including the Congressionally Directed Medical Research
Program), (6) Wellcome Trust, (7) Canadian Institutes of Health Research, (8) Australian
National Health and Medical Research Council, (9) Howard Hughes Medical Institute, and
(10) German Research Foundation.

Recognising the fact that many indicators of research capacity or outputs are highly
linked to finances, Appendix 2 — Figures 1 through 10—and the corresponding tables under
each figure — present associations between various metrics and national GDP (gross and
per capita). Unsurprisingly, there tend to be strong positive association between GDP and
the HSR indicators.

Table 1 below here in Chapter 2 combines our main indicators into a single table. It
colour codes countries based on their per-capita score on each indicator and divides them
into top, middle, and bottom terciles to illustrate relative performance on key indicators.
These metrics should always be presented per-capita, to avoid biasing analysis of
performance to larger countries. An indicator in the top third is coded green, middle third
coded orange, and bottom third as red. Our data indicate some countries scoring highly
across a range of indicators we have reviewed. For example, Botswana, Tunisia and Zambia
all score well on multiple indicators. Similarly, there are states that are struggling on multiple
indicators — such as Democratic Republic of Congo, South Sudan and Liberia. Whilst there
are structural and historical factors that may account for relative achievement, such as
income level or recent conflicts, there is clearly a range of outcomes for countries at similar
levels of income as well. Thus, while obviously important, GDP per capita is not the key
determinant of a flourishing HSR landscape. There are multiple and competing factors
contributing to how a HSR environment is facilitated and/or what barriers are in place for the
development of such a system.

For most states, quantifiable metrics present a mixed picture — showing high relative
performance in some indicators, but lower in others (and in many cases lacking data). For
example, Libya is a relatively high achiever for publications, first author publications and
number of research institutions, but has relatively few clinical trials conducted within the
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country. Conversely, Burundi has low numbers of publications, first author publications,
number of clinical trials and GERD as a % of GDP but performs relatively well in number of
research institutions. It is interesting to also note that it is not simply donor funding put into
health sciences research that leads to greater output. States which have had major donor
investment in health sciences research (per capita), including Uganda and The Gambia,
have not necessarily emerged at the top on several other indicators.
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Table 1. Indicators Framework for all 54 Sovereign African States

The table below presents key data used to identify case studies for Phase 2 of this research project. Country indicators are colour coded
depending on whether they fall in the top third (green), middle third (yellow), or bottom third (red) of all included countries for that indicator. This
provided a simple way to identify countries that appeared to be doing well (mostly/all green), doing poorly (mostly/all red) or somewhere in the
middle (mixed).

# of universities
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inhabitants
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Angola 95,335 28,813 3,309 ‘ ‘ ‘
Benin 8,583 10,872 789 ’
Botswana 15,581 2,250 6,924 ‘ ‘ ‘
Burkina Faso 11,693 18,646 627
Burundi 3,007 10,524 286 ’ ‘
Cameroon 32,218 23,439 1,375
Cape Verde 1,617 540 2,998 ’ 35.21 ‘
Ce’;{tg)'uﬁfl?cca” 1,756 4,595 382 ‘ ‘
Chad 9,601 14,453 664 ’ ‘ ‘
Comoros 617 796 775 ‘ ‘
Democratic QQ
Republic of the 35,382 78,736 449
Ccongo
Djibouti 1,727 942 1,833 ‘
Egypt 332,791 95,689 3,478
Equatorial Guinea| 10,685 1,221 8,747
Eritrea 2,608 4,475 583
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Ethiopia 72,374 102,403 707 8.29691 44.96602
Gabon 14,214 1,980 7,179 _
Gambia 965 2,039 473 ‘ ‘
Ghana 42,690 28,207 1,513 0.37655 11.28715 123 ‘ 34.39294
Guinea 8,200 12,396 662 124.80 33.72
Guinea-Bissau 1,165 1,816 642 183.40 61.13
Ivory Coast 36,373 23,696 1,535 110.65 66.38 69.20697
Kenya 70,529 48,462 1,455 ‘
Lesotho 2,291 2,204 1,040 ‘ ‘ 28.0597
Liberia 2,101 4,614 455
Libya 34,699 6,293 5,514
Madagascar 10,001 24,895 402 ‘ ‘
Malawi 5,433 18,092 300 ‘
Mali 14,035 17,995 780 0.31461 6.44217 ‘ ‘ ‘
Mauritania 4,739 4,301 1,102 _—_
Mauritius 12,168 1,263 9,631 ‘ ‘ ‘
Morocco 103,606 35,277 2,937 ‘ ‘ ‘ ‘
Mozambique 11,015 28,829 382 0.33751 ‘
Namibia 10,948 2,480 4,415 ‘ ‘ ‘ 21.76018
Niger 7520 20673 300 | | |
Nigeria 404,653 185,990 2,176 166.80 34.11257
Repg‘ﬂrggf the 7,834 5,126 1,528 179.68
Rwanda 8,376 11,918 703 127.46
Saopmg;s and 343 200 1,715 125.06 ‘ _—
Senegal 14,684 15,412 953 ‘ ‘ d g ‘ ‘ ‘ ‘
Seychelles 1,427 95 15,075 ‘
Sierra Leone 3,737 7,396 505 ‘ ‘ . 4
Somalia 6,217 14,318 434 ‘ ‘
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South Africa 295,456 56,015 5,275
South Sudan 9,015 12,231 737
Sudan 95,584 39,579 2,415
Swaziland 3,721 1,343 2,770
Tanzania 47,340 55,572 852
Togo 4,400 7,606 578
Tunisia 42,063 11,403 3,689
Uganda 24,079 41,488 580
Zambia 21,064 16,591 1,270 166.23 51.89
Zimbabwe 16,620 16,150 1,029 186.06 81.73

40.97071

88.72377

24.98067

32.78053

35.06687

30.51177

* Except Djibouti
(2015), Eritrea
(2011), Libya

(2011), and South
Sudan (2015)
Source: World

Bank

** Except Eritrea
(2011)
Source: World
Bank

Note: put two N/A]

(South Africa and

Egypt) as highest
category

Note: put two N/A
as lowest
category

Split 10/11/10

Split 10/11/10

Split 11/12/11

Split 10/11/10
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Interpreting metrics: African perspectives on HSR performance versus capacity

Metrics such as those analysed above can potentially be used to construct a
scorecard by which to compare or rank countries. Indeed, by classifying countries into high,
middle, and low achievements, this begins to do just such a comparison. However, there are
challenges to comparatively using the data in such a way, and our research and
engagements with stakeholders have led to resistance to using a limited range of indicators
to come up with a single score for countries.

Several critiques of these metrics were raised by the technical government staff who
took part in the second and third phases of research (primarily working within Ministries of
Health or Education) and questioned whether standardised global metrics for assessing
HSR performance were the most relevant for the African context. Stakeholders raised issues
about the intended audience for these metrics and their potential use, highlighting that the
structures that shape the selection and significance of some indicators over others should
not be neglected when trying to understand how and why we map HSR performance in
African countries. Their concerns about the use of these metrics for constructing a single
indicator of capacity that might be used to score or judge countries noted possible built-in
biases around decisions of which data matters and which variables would be included. The
lack of comprehensive data across the continent — with data missing in many indicators —
makes it difficult to find this information and thus difficult to comparatively understand any
differences in achievement. Indeed, to construct a single indicator based on available data
inherently biases the resultant indicator towards those items where more robust data exists —
either because it is easier to collect, or because an agency has already decided to invest in
data collection. Thus, it is important to reflect on the potential implications of reproducing a
global hierarchy of indicators that may influence HSR and funding policies, strategic
decisions, and evaluation of HSR in a manner that is not adapted for African contexts.

Furthermore, it was argued that some variables are more correlated than others,
such as international collaborations and authorship in publications. For example,
publications per thousand habitants does not describe the ownership of the production of
HSR knowledge, the international collaboration involved, where the intellectual leadership of
the project was based, the source of funding, the relevance of the research to local priorities
and knowledge user needs, or the contribution of the research to strengthening local
capacity. Similarly, counts of clinical trials do not indicate which phases of the trials are
conducted locally, the extent of oversight or review undertaken through local bodies, the
institutions and scientists responsible for running the trials, the role of private industry, and
whether the trials contribute to building sustainable infrastructure and technology transfers
locally.

The critical reflection on the use of indicators, particularly informed by local
stakeholders, highlights that HSR performance indicators should not be confounded with, or
considered a proxy of, HSR capacity itself in many regards. Our third phase of work,
however, allowed us to undertake a series of brainstorming exercises and collective
discussions to specifically consider the question of what HSR capacity means from the
perspective of senior bureaucrats working in health, education, and science sectors. These
discussions lead to a list of 4 key aspects of HSR capacity and multiple action areas where
the stakeholders looked to achieve improvement. These are summarised below. While these
brainstorming exercises in the third phase of work were carried out for the purpose of

19



developing individual action plans (see Chapter 4), the ideas which emerged are useful to
situate within our conceptual framework from a systems perspective.

The key aspects of HSR
capacity  elaborated by local
decision-makers reflect many of the
pillars of NHRS on which there is
broad agreement. Financing, human
resources, and research utilisation
and uptake are well recognised as
the basis of a functioning NHRS, as
per the classic frameworks of NHRS
and incorporated in the African
Barometer to monitor NHRS in the
WHO African Region.(1,52,53,57,60)
However, the enabling environment
reveals a sense of connection; it is a
matter of bridging those pillars with
the elements and processes of the
NHRS that support and sustain HSR

Decision-makers’ conceptualisation of HSR capacity and

their ideas about strategies to improve it.

Key aspects of HSR capacity
Financing

Human Resources

Enabling environment
Utilisation and uptake

Action areas to achieve improvements in HSR
Generating funds (government, donor, private)
Build/retain human resources

Coordinate and align activities (higher education, donor
agendas, local needs)

Implementation of policies or plans

Generate innovation

Integration of HSR within the health system
Improve cross-border collaborations

Improve governance within research system
Involve the community

Networking — both internal and external to a country
Increase commitment and/or political will

Improve research quality

activities, but which may not be Lead by example

explicitly considered or measured
themselves as part of HSR performance or capacity. The enabling environment includes
other pillars, such as policy frameworks, but it relies on the strong interaction of research
leadership and political commitment within regulatory environments and various institutions
which enable the growth and development of national health research systems. The actions
they consider for improving the situation of their respective NHRS also refer to many of the
supportive elements and processes of NHRS addressed in Chapter 3 of this report, such as
innovation, collaboration, and advocacy.

These insights from the third phase working with and listening to decision-makers again
emphasise the interconnected nature of NHRS from the perspective of those mandated to
develop it, thus highlighting the importance of a systems perspective whereby pillars,
connected by supporting elements and ongoing processes within a given context are equally
instrumental to an understanding of NHRS. Looking at these metrics of HSR performance in
isolation may well provide a general idea of how different countries in Africa are
comparatively situated to one another and to countries around the world, but they tell us little
about the history and context of NHRS in those countries. The stories behind these metrics
are equally vital to learning lessons for HSR capacity development.

Chapter 3. Strengthening national health research systems in Africa

In this section of the report, we turn to the empirical findings from second phase into
the broader factors supporting or challenging the development of health sciences research
from a whole-systems perspective. This section begins by laying out the conceptual
framework which emerged from our empirical findings based on the nine in-depth case
studies carried out in the second phase of the project. The findings draw on the analysis of a
rich corpus of qualitative data collected from interviews with 189 key informants who are
researchers, decision-makers, and funders in Botswana, Cote d’lvoire, Ethiopia, Kenya,
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Liberia, Madagascar, Tunisia, Uganda, and Zambia. The key informants we interviewed (see
Table 2) came from a stakeholder groups including local government (ministries of health,
education, and science; legislatures; regulatory agencies; and national public health
institutes); research institutions (public, private, non-governmental, and academic); donors
(government agencies; non-governmental organisations — NGOs); global organisations (UN
agencies, international organisations, NGOs); and private (for profit) industry (see Appendix
1 for further details on methods).

Table 2. Number of Stakeholders Interviewed by Country and Role

Donors Decision-Makers Researchers Case Total
Botswana 0 1 17 18
Céte d’lvoire 5 5 19
Ethiopia 0 8 9 17
Kenya 4 4 17 25
Liberia 4 13 8 25
Madagascar 12 11 14 37
Tunisia 2 2 7 11
Uganda 3 6 7 16
Zambia 4 5 12 21
Total | 34 55 100 189

Figure 3 provides a visual guide to the key themes which are presented in this
chapter under the conceptual headings of the pillars (section 3.1) and elements and
processes (section 3.2) of an NHRS, with the aim of representing their relationships to each
other within the system. The foundation of the system is the four pillars of an NHRS, which
are essential to its functions (rectangles). The pillars are interconnected through elements
and ongoing processes that are required to support the development and implementation of
those functions and strengthen the NHRS as a whole. The supporting elements of NHRS are
research culture, research leadership, political will, and requlatory environment. As a
dynamic system, these elements interact in a NHRS with a number of ongoing processes to
create an enabling environment for HSR in supporting its pillar functions, and to create
relationships within the system between actors. These cover an array of continuous social,
political, scientific, and economic process that underpin the HSR activities and functions of
the NHRS and provide the basis for its subsistence, including partnership and collaboration,
advocacy, alignment and prioritisation, and innovation. In addition to forging connections
within the NHRS, these supporting elements and ongoing processes are also a means to
strengthen a NHRS’ relationships with other overlapping or adjacent systems such as the
health system; higher education system; science, technology, and innovation system; and
development system.

Finally, national ownership lies at the centre of the NHRS because it is the core
principle on which any NHRS should be operating. When the supporting elements and
processes come together with this principle as their main focus, they can not only strengthen
the pillars of the system, but also embed the NHRS in local needs, resources, expertise, and
power to develop and carry out its functions in appropriate ways that serve, benefit and are
accountable to the local population.
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Enviro,y

\
CREATING AND PRODUCING AND
SUSTAINING RESOURCES USING RESEARCH

Figure 3. Conceptual Framework of a National Health Research System

Section 3.1 of this chapter presents findings on the pillars of NHRS, and Section 3.2
presents findings on the supportive elements and ongoing processes. While the themes
under each of the categories of pillars, elements, and processes of NHRS are presented and
discussed individually in Chapter 3, they are integrally linked and interconnected in terms of
how they operate within NHRS. For this reason, we underline these eight central elements
and processes that appear in sections other than their own to illustrate the ways that these
are interwoven in practice. For example, in the section focused on alignment and
prioritisation processes, political will and research leadership (among others) are often
integrally linked in efforts to put HSR on national agendas; in discussions of innovation, the
requlatory environment and advocacy are commonly referenced and thus underlined for
emphasis. Similarly, to demonstrate how ownership undercuts and is central to our findings,
it is underlined throughout Sections 3.1 and 3.2. The findings presented below are further
illustrated through brief vignettes to highlight examples from the data (see Boxes 1-10).
These boxes, which are presented throughout Section 3.2, provide concrete examples from
case countries to demonstrate how the elements, processes, and pillars of NHRS uniquely
interact in practice in different contexts.
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3.1. Pillars of NHRS and the state of the HSR environment

This section presents findings on the foundational pillars of an NHRS (see Figure 1)
in the nine cases. Recognising that these are discussed widely in the literature, this section
only briefly discusses these before we elaborate more on the findings in Section 3.2, which
provides deeper analysis of systems features typically absent in the broader literature.(56—
60) However, as the key informants across all stakeholder categories discussed the
challenges in establishing and functioning the key pillars in their NHRS, we felt it important to
discuss them first. The descriptive data collected from a literature review and the interviews
provides an overview of the state of the NHRS pillars across the nine countries (see Table
3).! Together with detailed comparative analysis of material from the qualitative interviews,
this section shares African perspectives on these four key areas: domestic funding for HSR,
human and institutional capacity for HSR, use and uptake of HSR, and governance of HSR.
While the results within section 3.1 will not be surprising to those familiar with and working in
ministries, universities, ethics committees, and other HSR regulatory agencies in these
contexts, they underline the challenges faced by those who conduct, govern, and fund HSR
in African countries to set up and attain the fundamental pillars of NHRS.

1 The information presented in Table 3 was collected from literature review and interviews with key informants in
the nine cases. Any gaps or blank cells in this table means that the data was not found in the document review,
nor did it come up in the interviews. Only policies that have been officially adopted and institutions that have been
formally established are included in the table. Therefore, legislation, policies, or institutions pending, in progress,
and under development are excluded from the table.
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Table 3. Overview of NHRS Pillars Across Cases

Pillar 1: STRENGTHENING GOVERNANCE
OF HEALTH SCIENCES RESEARCH

Pillar 2: CREATING & SUSTAINING RESOURCES
FOR HEALTH SCIENCES RESEARCH

Pillar 3: PRODUCING & USING
HEALTH SCIENCES RESEARCH

Pillar 4:
FINANCING
HEALTH
SCIENCES
RESEARCH

Case of NHRS Legal Health research Science, technology, Health research National ethics Research / health Main health research institutions, Centres of National Knowledge Health research Domestic health
framework for regulation innovation and policies and committees/ research universities, collaborations, and excellence Laboratories translation coordination research funds
health (institutional development policies priorities IRBs for health governance, norms national research centres* (for HSR) platforms (institutions and (national funding
research structures) and priorities relevant research and guidelines mechanisms) schemes and

for health research government co-
domain funded schemes)

Botswana Ministry of Health and Vision 2036 — Achieving Health Research National research University of Botswana Infectious diseases MoH responsible for

Wellness

Prosperity for All

and Development

guidelines for all

coordination of HSR

(Health Research Unit Committee sectors Botswana International University of University of —government has
in the Department of Vision 2016 — 10" (HRDC) Science and Technology Botswana — WHO mandated some of
Health Research, Policy National Development Collaborating Centre this to the University
and Development) plan (2009-2016) IRB, University of The Botswana Harvard AIDS for Nursing and of Botswana
Botswana Institute (1996) Midwifery
Ministry of Tertiary National Policy on Development
Education, Research, Research, Science, IRB in some Botswana-Upenn Partnership (BUP)
Science, and Technology, and hospitals
Technology Innovation (2012) Botswana Vaccine Institute
Ministry of National Research,
Infrastructure, Science, Science, and
and Technology Technology Plan (2005)
(Department of
Research, Science and National Science and
Technology) Technology Policy
(1998)

Coéte d’Ivoire Ministry of Higher Development plan for National Strategic National Ethics Programme National Institute of Public Health Institut Pasteur de West African Both the MHESR The Strategic
Education and Scientific Higher Education and Plan for Health and Research Commissions (1976, (INSP) (1970) Cote d'Ivoire (IPCI) Reference and MOH are Support for Scientific
Research (1971) Scientific (2016-2025) Research (2018) Committee reform in 1982) (1972) Biobank for responsible for Research Project

(CNER) Research Centre on Infectious ECOWAS coordination of (PASRES)
Ministry of Health and National Development National Health Diseases and Associated Pathogens health research — no
Public Hygiene Plan (2016-2020) Research Policy National Ethics (CERMIPA) (2019) IPCI High single structure or National Fund for the
(Directorate of Training (2013) Committee for Safety collaborative Support of Research
and Medical Research National Policy on Life Sciences and PAC-CI — Céte d'lvoire research site Laboratory mechanism to and Innovation
est. 1999) Scientific Research and 9 national Health of French National Agency for (P4) with coordinate this. (FONARI)
Technological research Research on AIDS and Hepatitis international
Development (2014) programmes Ethics review (ANRS) containment
(1 of which committee of infrastructure
focuses on CSRS Centre Suisse de Recherche to conduct
health) Scientifigue (CSRS) viral pathogen
research

Institut National d’Hygiéne Publique
(INHP)

Laboratoire National de Santé
Publigue (LNSP) (1956)

24




Ethiopia Ethiopian Ministry of Science and Ethiopian National National Health Ethiopian Public National ethical Ethiopian Health and Nutrition Addis Ababa Ethiopian Public
Constitution Higher Education Science and Science and Health Institute guidelines for Research Institute (EHNRI) (1996) University - WHO Health Institute
(Articles 29- 1 (2018) Technology policy Technology Research Ethics research (1995) Collaborating Centre
and 2, 51- 3, Policy (1993) Committee Ethiopian Science and Technology for Mental Health
and 91-3) Ethiopian Public Health Health Sector Agency (ESTA) (1975) research and
Institute (1995) Transformation Plan Regional ethics capacity-building
Armauer Hansen’s Research
Ministry of Health Institute (AHRI) (1970)
Addis Ababa University, Addis
Ababa University Medical Faculty
(1962)
Jimma University
Gondar University, Dept. of Public
Health (1997)
Institute of Pathobiology (1966)
Gondar Public Health College and
Training Center (1952)
Imperial Medical Research Institute
(1942)
Kenya Health Act Ministry of Health Vision 2030 Research for KEMRI Scientific National Bioethics University of Nairobi, College of Kenya Medical National Health National Research
(2017) (Research and Health Policy Ethics Review Committee (with 27 Health Sciences Research Institute Research Committee | Fund (est. 2015)
Innovation Division) National Research and Framework Unit (SERU) accredited Institutional (KEMRYI) (1979) (2019) (Kenya National
Science, Development Agenda (2019) Ethics Review Trypanosomiasis Research Centre Innovation Agency —
Technology and Ministry of Education (2013-2018) IRB, AMREF Committees for (KARI-TRC) (merged Kenya Academic Model NACOSTI KENIA)
Innovation Act (Directorate of National human and animal Trypanosomiasis Research Institute Providing Access to (coordination falls
(2013) Research Management Research for IRB, Kenyatta research) and Kenya Agricultural Research Healthcare (AMPATH) within mandate of
and Development) Health Priorities National Hospital Institute in 2003) the Health and
Constitution of (2019-2023) KEMRI Scientific . " ical Biological Sciences
Kenya (2010) — National Council for IRB in some Ethics Review Unit Kenya Institute for Public Policy |nst|tutfe of Tropica Specialist
academic Science and National Health universities Research and Analysis (KIPPRA) and Infectious Committee)
freedom and Technology (NACOSTI) Policy (2014- AMREF Ethics Review Diseases (UNITID),
freedom of 2030) Committee Alupe Leprosy & Other Skin
scientific Commission for Diseases Research Centre The Centre for HIV

research (Article
33)

Science and
Technology Act
(1977,1979)

University Education

Kenyatta National
Hospital Research
Committee

multiple university IRB

Pharmacy and
Poisons Board
(mandated for
regulation of clinical
trials)

and AIDS Prevention
and Research
(CHIVPR)

East African Kidney
Institute (EAKI)
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Liberia Act to create Ministry of Health Pro-Poor Agenda for National National Guidelines for the Liberian Institute for Biomedical Liberia Centre for National
National Public (Health Monitoring, Prosperity and Research for Research Ethics governance of Research (1970) in 2017 it merged Outcomes Research Reference Lab
Health Institute Evaluation and Development (2018- Health Policy and Board research for health in with NPHIL as Department of Public in Mental Health at National
of Liberia (2016) | Research Unit— 2023) Strategy (2018- Liberia health and medical research (2008) Public Health

research included in 2023) IRB, University of Institute of
Act to establish 2011) Liberia-PIRE University of Liberia, A.M. Dogliotti Liberia
the Medicines National Health Africa Centre College of Health and Life Sciences
Regulatory National Public Health Research
Authority (2010) Institute of Liberia Priorities (2011, Cuttington University
(2017) 2017)
Medicines Regulatory National Public
Authority (2012) Health and
Medical Research
Agenda (2017-
2021)
Madagascar Ministry of Public Health | National Research Plan Strategic plan for Biomedical National Institute for Public Health | Institut Pasteur de National
the development Research Ethics (2020) Madagascar (IPM) Institute for
Ministry of Higher of Health Committee Public Health
Education and Scientific Research in National Institute of Public and Research -
Research (Directorate Madagascar Community Health (INSPC) (2002) National
of Scientific Research) 2018-2022 (2017) Reference
Institut Pasteur de Madagascar Laboratory
National Policy (IPM) (1927/1998) (2020)
for Health
Research National Centre for the Application Centre
(2016) of Pharmaceutical Research d’Infectiologie
(CNARP) (1976) Charles
Merieux
National Centre for Environmental
Research (CNRE) Institut
Pasteur de
National Institute of Nuclear Science Madagascar
and Technology (INSTN) (1976) (IPM)

National Office of Nutrition (ONN)

University of Antananarivo (1960)
Antsiranana, Fianarantsoa,
Mahajanga, Toamasina and Toliara
(1975)

Madagascar Scientific Research
Institute (1947)
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Tunisia Law on the Ministry of Public Health | National Policy on National strategic Biomedical Ethics Institut Pasteur de la Tunisie (IPT) Directorate for Drugs National Agency Ministry of Higher Fund for Scientific
orientation of (Directorate of Medical Scientific Research and plan for health Committee, and Pharmacy, for the Promotion Education and Research and
scientific Research) Technological research (2018) Institut Pasteur Institute of Occupational Health and Ministry of Public of Scientific Scientific Research Technology Control
research and Development (2013) de Tunisie Safety Health Research (ANPR) is line ministry for (FORESMAT) (1984)
technological Ministry of Higher National Health research - but
development Education and Scientific Research Policy National Medical Salah Azaiz Institute WHO Collaborating nothing specific to
(1996) Research (1978) document (2015) Ethics Committee Centre for Training on health research

(Directorates of National Institute of Neurology Medical Product
Scientific Research) 1/6 national National Registration and State Secretariat for
research priorities | Committee for the National Institute of Nutrition and Regulation Research (1991-
National Agency for the on health Protection of Food Technology 2020)
Promotion of Scientific Personal Data International Training
Research 13 universities, 6 of which offer and Research Center
Various IRBs in medical or paramedical studies and in Reproductive

High Council for hospitals and 37 doctoral schools, 19% of which Health-and
Scientific Research and other institutions are involved in health research Population - WHO
Technology Collaborating Centre

There are also 40 research centres, for Training and
National Committee for 329 research laboratories (11% Research in
Evaluation of Research involved in health research) and 301 Reproductive Health
Activities research units (22% in health) in

universities and research centres

Uganda Uganda Uganda National Health National Science, Health Research 23 IRBs that are Natural Chemotherapeutics Uganda Virus Uganda National Government
National Health Research Organisation Technology and Policy accredited by the Research Laboratory Research Institute Health Research Research and
Research (UNHRO) Innovation Plan (2012- (2012/2020) UNCST Organisation Innovation Fund (est.
Organisation 2018) Uganda Industrial Research Institute Infectious Diseases (UNHRO) 2019)

Act (2011) Uganda National Institute (IDI)
Council for Science and National Science, Makerere University Walter Reed
Uganda Technology (UNCST) Technology and Project (MUWRP)
National Council Innovation Policy (2009)
for Science and Ministry of Health Makerere University
Technology Act
(1990) Ministry of Science, Mbarara University of Science and
Technology and Technology
National Innovation (2016)
Research Clarke International University
Council
(replaced by Gulu University
UNCST)
Kampala International University
Nkozi University
Zambia National Health Ministry of Health National Development National health National Health National guidelines for Macha Malaria Research Institute Centre for Infectious Zambia Forum for National Health Health Research

Research Act
(2013)

Science and
Technology Act
(1997)

- National Health
Research Authority
(2017)

- National Health
Research Advisory
Committee (1997)

Ministry of Science,
Technology and
Vocational Training

— National Science and
Technology Council

Plan (2017-2021)

National Policy on
Science, Technology,
and Innovation (2009)

National Policy on
Science and
Technology (1996,
2006)

strategic Plan
(2011-2015)

National health
research policy
(2010)

National health
research strategic
plan (2008)

National health
strategic Plan
(2006-2011)

Research Ethics
Board (2017)

ERES-Converge

IRB, University of
Zambia

research in traditional
medicine

(1998)

Tropical Diseases Research Centre
(1974)

University of Zambia

Disease Research

Health Research
(ZAMFOHR)

Research Authority
(2017)

Fund (est. 2019)

Strategic Research
Fund (est. 2007)

*does not include NGOs that do research, and does not distinguish between research-intensive universities and universities with health research graduate or post-graduate training grammes
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I. Financing HSR

Key Messages: Among those studied, no country met the 1% GDP investment on research
and development goal laid out by the African Union, leaving NHRS underfunded. The
funding that is available can be subjected to burdensome administrative and political
restraints and complex delivery mechanisms that make it difficult for researchers to access
funds to operate.

The lack of domestic funding for
HSR is one of the top challenges that
faces countries in establishing a strong
foundation for NHRS. It is difficult to
guantify this challenge since national
health research budgets are not clearly

¢ In the absence of domestic funding, HSR
priorities and programmes are largely
defined and dictated by external sources
and partners. Through local government
involvement, decision-makers can shape

external contributions to benefit local
needs and health research issues.

Insufficient domestic financial investment
can be explained by limited political
priority for HSR by decision-makers who

delineated in any single place. Instead,
funding can be found within multiple
budget lines in Ministries of Health (for
operational research, research unit staff,
contracts with donors for regular survey

data or assessments for health information
systems or national programmes linked to
global health initiatives) or the Ministry of
Higher Education, or other related
ministries with mandates for education,
science, or research (e.g. for salaries and
equipment).

do not seriously consider HSR as an
activity of high national importance.
Additionally, in a limited fiscal space,
NHRS must compete with other
economic pressures and immediate
priorities such as funding health services.

The target set out by the Executive Council of the African Union in 2007 for African
states to spend 1% of GDP on research and development has not been met by any of the
governments in the cases of NHRS that we studied. We found a range of investment as
Gross Expenditure on Research and Development (GERD) extended from 0.04% in
Madagascar, to 0.20% in Uganda, 0.40% in Céte d’lvoire, and 0.66% in Tunisia according to
the most recent data available. The Bamako Call to Action on Research for Health in 2008,
to which several African Ministers of Health pledged, sets out alternative targets that are
specific to health research public expenditure.(25) These are found in WHO’s Research for
Health: A strategy for the African Region 2016-2025 which proposes that African states
invest at least 2% of the national health budget in health research, at least 5% of
development assistance funds earmarked for the health sector in health research, and to
tracking health research spending from all sources.(27) We did not find information reporting
on these WHO/AFRO targets in the data we collected on financing health research from a
review of the literature or from key informants in case countries. Interviews with decision-
makers in government agencies and researchers in public and private institutions revealed
that the documentation and tracking of health research spending as well as health research
projects, partnerships, and results was absent in the governance and management of most
national health research systems. Without tracking HSR funding and investments, data on
the absolute amount of money being spent on HSR in countries is missing as well as on the
relative amounts being spent on research activities, research training and capacity
development, operational or administrative support, strengthening local institutions, or
infrastructure improvements.
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Participants in all cases and across all stakeholder groups described the limited
domestic funding to finance health research activities as inadequate for fulfilling the functions
of their NHRS. The precise amounts that are budgeted, allocated, and spent are poorly
documented. The clear message from a large majority of researchers and decision-makers
interviewed is that HSR in most of the countries we studied would not happen without funds
from foreign collaborators an’ donors.

There's not a budget for research, unless donors provide funding, there's no way you
can do research. Decision-maker, Government - ministry (Liberia)

Funding from donors and foreign research partners are vital financial contributions to
advancing HSR in African countries. However, many researchers communicated that this
can also lead to skewed priorities, power, and possession of research processes away from
local contexts.

Zambia produces a lot of research but most of it is externally funded. One of the
biggest challenges we have is to get research funded from domestic resources.
Research could be designed to fit our needs if there were more domestic resources.
Our organisation only does research that is relevant to Zambia. But that means you
need to look for donors who are willing to fund that research. You may have
guestions that you'd like answered but it's not something that the external donors are
necessarily interested in, so it means you can't do that. Researcher, NGO (Zambia)

Ongoing processes involving international partnerships and collaborations play an important
role in connecting multiple NHRS pillars such as creating and sustaining resources
(particularly research institutions), producing and using research (e.g. scientific publications),
and financing as they continuously regenerate and renew external resources for HSR
production in many NHRS. But governments, research institutions, and individual
researchers face substantial challenges in negotiations with donors for funding for their HSR
priorities, even when they are clearly established. The dynamic processes of alignment and
prioritisation are thus crucial to connect and feed into the financing pillar while
simultaneously supporting local ownership of the HSR activities and agenda.

For us to be vibrant, is to be your own. To not look at the hands of other partners, just
have your own health priority, your health problem, and follow these. You need to
execute based on priorities that are not getting influenced by partners. Decision-
maker, Government - autonomous (Ethiopia)

While decision-makers we interviewed from public institutions and government
ministries acknowledged that government spending in the health sector (as a proportion of
the total government budget or as a percentage of GDP) was increasing towards targets of
the Abuja Declaration, similar trends were not seen and reported in health research (exact
figures were not always available). Political rhetoric and stated commitments to funding HSR
abound, but the action and follow through on these is scarce. For example, the Ethiopian
National Science and Technology Policy committed to providing 1.5% of the GDP to science
and technology development. But the government has not been able to meet it, despite
government financing of the health sector, including the budget of the Ethiopian Public
Health Institution, steadily increasing in recent years. Some participants highlighted that it is
important to look not only at government funding in absolute terms within ministries or public
institutions as part of the NHRS financing pillar, but how the cumulative funds are spent to
strengthen the NHRS and its impact on the broader environment for HSR.

When you're funding health sciences research or health systems ... one should not
look at the money that flows directly in the institutions of a particular sector, but at [all
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of the] institutions [including public, private and NGOs] that are handling a particular
problem or a particular challenge. Decision-maker, Government (Uganda)

We found that domestic government investment in HSR is insufficient on its own to
support an NHRS to carry out its HSR agenda. Even countries with firm government
financial commitments rely on external sources of funding, and most depend largely on
external donor and partner support. For example, in Uganda, the government’s Research
and Innovation Fund is supporting research institutions and universities to have their own
research and innovation budgets, receiving 30 Billion Uganda shillings (equivalent to US$
8,100,000) for the first time in the financial year 2019/20. The government has committed the
funds for the first three financial years to ensure continuity. These domestic contributions are
critical complements to external sources, thereby strengthening the financing pillar of NHRS;
yet they must be supported by processes of stakeholder engagement, advocacy, and
prioritisation to increase ownership of budgeting decisions and allocation of resources for
HSR and the development of a NHRS.

Although governments may comparatively invest little directly into HSR when
compared to the investments of external sources and partners, government actors and
institutions can play important leadership roles in shepherding these external sources and as
stewards of how these funds are used in country: highlighting the key needs, negotiating the
terms of investment to benefit local actors and institutions, and offering an enabling
environment to facilitate these investments. The involvement of government in international
partnership and collaboration processes, underpinned through political will to improve HSR,
is thus a necessary element to translate external funds into useful contributions. These
collaborative processes support the pillar on creating and sustaining HSR resources
(infrastructure, institutions, human resources) to improve local capacity and helps to foster
more sustainable long-term collaboration with foreign partners.

But the lack of sustainable sources of funding is compounded by a lack of access to
funds for participation in scientific conferences, for paying open access publication fees, or
for supporting dissemination and translation of research results. Instead, this becomes an
individual financial burden for university researchers to bear.

I had to pay more than $1000 [to be] published in BMC Malaria Journal. [If we don't,
there will] be a lack of visibility for the work we do. But [even] as senior researchers,
we don't have enough money since there is no real funding for research. We struggle
to manage to do this kind of research. For those of us who are passionate about
research, we ask ourselves... because we have students, we have small research
projects, and so on. Many of our colleagues no longer want to venture into this field
because, health research is expensive; and the money comes from your own pocket.
Researcher, Public research institution (Cote d’lvoire)

We found that domestic government funding for HSR was generally channelled
through small awards and scholarships (in Cote d’lvoire, Kenya, Tunisia), operating funds for
public research institutions (in Ethiopia, Kenya, Liberia, Tunisia, Uganda), regulatory
institutions (in Kenya, Tunisia, Uganda, Zambia) and salaries for researchers in public
universities (in Cbte d’lvoire, Madagascar, Uganda). One challenge which presented across
case settings is the governance of government-managed funding schemes. For example, on
the macro scale, the small grants offered by the National Council of Science and Technology
in Kenya are distributed to multiple ministries, and there has been no mechanism put into
place to track what goes to HSR and its subsequent impact. On a micro level, in Céte
d’lvoire, one participant observed that the conditions for eligibility and evaluation of
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applications are not transparent and associated political constraints can distort the review
and decision processes, favouring those with political connections over research rigour,
excellence, or impact.

The administrative environment can be an obstacle, especially the administrative
environment of finance because the procedures are cumbersome and sometimes
lack transparency. As a result, it is difficult to obtain adequate funding or to know
what to do to obtain funding. Decision-Maker, Government (Cote d’lvoire)

These limited resources are nonetheless valuable for local researchers since few
universities have their own research budgets.

The major barrier here is really research funding locally and nationally; it has been a
challenge to access research funds. The University also doesn’t have enough ... The
budget is limited, 50,000 to 250,000 Pula [$4,600 - $23,100 USD]. It's small if you
really want to do impactful research. Researcher, Academia (Botswana)

But authorities are concerned with donor dependence and recourse to donor funding posing
potential threats to the sustainability of HSR in their countries.

...because most of our researchers, including myself, believe in donor-driven
fundraising, but that won't be sustainable. As you know, donors can give you the
money, but you can't sustain. The sustainable solution is to influence the government
to [provide a] larger part of the funds. Decision-maker, Government (Uganda)

We identified two possible explanations for this insufficient domestic financial
investment in the data gathered from case studies. First is that there is a lack of political will
present (as a supportive element of the NHRS financing pillar), with decision-makers not
seriously considering HSR as a national priority on its own or within national health,
education, or development agendas. Second is an economic and fiscal capacity issue. The
NHRS competes with economic pressures and restricted fiscal space that are either related
to the health sector (medicines, staff, facilities, disease burden) or other sectors (mostly
infrastructure — roads, water, etc. — or human capital investments for education).

I am not optimistic that we can get policy-makers to invest a lot more in health
[research]. There are way too many [other] priority areas for the government now to
channel [funds] for building research capacities. People like to see tangible things.
The government likes people to see the building of new roads. Decision-maker,
Government (Liberia)

Particularly following a severe socio-political crisis period (such as have been
experienced in Cbéte d’lvoire, Liberia, Madagascar, Uganda), immediate national priorities
tend to coalesce around a country’s large-scale reconstruction projects, such as education
(especially primary and secondary) or health (provision of health care services). Yet there is
evidence from the case studies of Botswana, Céte d’lvoire, Liberia, and Uganda that health
crises can also serve as windows of opportunity to stimulate development of NHRS and
mobilise international partnership and collaboration processes to invest in its key pillars.

Leadership within the government is obviously very important -- that they have the
knowledge and interest to ask different questions and to seek support from their
partners to dig into these questions. Donor (Liberia)

The challenges with negotiating these trade-offs are not only felt within the government, but
also with the bilateral partners who bring their own interests and priorities to development
plans. Palitical will and research leadership in countries for NHRS development are critical
elements to support these partnership processes even from a funder perspective,
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highlighting the kinds of calculations that are made when HSR investments like this are

being negotiated with donors.

ii. Creating and sustaining resources for HSR

Key Messages: Health research capacity combines human capacity (of individuals) and

institutional capacity (of structures).

Creating and sustaining HSR
resources was a second major
challenge noted by the study’s
informants across all cases. This
includes human capacity (for HSR,
HSR management, and knowledge
translation) as well as institutional
capacity (public and private research
institutions, university-based research,
laboratories, and other equipment and
research infrastructure).

Human capacity

The human resources needs for
NHRS include researchers, research-
related professionals, and educators.
Many informants relayed concerns
about unequal distribution across
institutions and particularly between
capital and non-capital-based
institutions. Often HSR is largely
concentrated in urban areas.

Human capacity, characterised by national
human resource availability and skill, is
largely concentrated in key hubs.
Additionally, there is a mismatch between
labour market needs for HSR and human
resources in specialist areas. Some
countries are not able to absorb excess
capacity of highly trained workers in their
institutions, while others do not have enough
human capacity to support institutions.

Regardless of individual labour capacity to
conduct, manage, or translate research,
HSR requires strong, well-resourced,
research institutions to be successful. For
example, in limited funded environments,
HSR institutions have limited ability to
provide competitive funding and invest in
professional development for staff. For many
institutions, international collaboration is a
useful mechanism to overcome local
capacity challenges.

Antananarivo is the intellectual centre of the country, so it is often difficult to find
experienced scientists who have some experience working in the regions. This
presents problems for us to access local populations because it is always better to
work with researchers from the region we are working in. Donor, Global organisation

(Madagascar)

As the “health research capacity strengthening” agenda has emerged and grown
internationally as well as regionally in Africa (as discussed in Chapter 1), there appear to be
concerns about seeing the capacity building process as an end in itself, and not within a
larger, long-term strategy of NHRS strengthening. This “rush” as one informant described, to
build up numbers or a critical mass within this NHRS pillar, may risk neglecting suitable
attention to high quality human capacity and high calibre institutions, unless there is a strong
element of research leadership to support a long-term vision and appropriate strategies that
connect with other processes to enable a training to tenure pipeline.

| realised from quite a while back that people might not be doing research because of
the capacity. | mean, there are many calls out there, but unless you can write a
winning proposal, it's very difficult to do research. And people get discouraged. They
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write one, two, three proposals, they don't get funding, so they give up. Researcher,
Academia (Kenya)

These challenges directly link with the conditions and environments in the
overlapping higher education system to support, train, equip, and retain health sciences
researchers — especially researchers with PhDs. As many informants expressed, “capacity
building” activities cannot be separate from the research itself.

There has to be some development in terms of capacity so that you start weaning off
and transferring more responsibilities to those people that are actually doing the
research on the ground. It helps because sometimes they have the local knowledge
and understand the local situation. Researcher, Private research institution (Zambia)

Liberian senior researchers criticised the archaic approaches of the capacity building
models that are still espoused by many donors, who think that bringing people together to
attend one-off workshops for a few days to follow a generic power point presentation will
build sustainable HSR capacity. Rather, they emphasise that capacity building for HSR
needs to be directly and fully integrated with local research processes, projects and research
leadership. Successful examples of these integrated approaches to capacity strengthening
in Liberia include supporting medical doctors to write abstracts to submit as papers or
conference presentations to present their research, creating opportunities for competitive
seed funding to work on a research project that helps to develop skills for grant writing, and
building senior/junior mentorship schemes into grants and projects of all sizes to promote
supportive learning and guidance relationships. Capacity strengthening thus appears most
appropriate when it is approached as a learning process to promote scientific advancement
through skill development for scientific writing, a peer-reviewed process, and with avenues to
engage directly in the national research platform. In this way, HSR capacity building interacts
with local professionals and decision-makers and contributes to developing an HSR
research culture, which can support the development of an interest in HSR through the
applied practice of using scientific tools and norms.

For example, in Tunisia and Kenya, institutions face the challenge of being able to
absorb all the highly trained health researchers into their universities or other health
research professional job markets. Conversely, in Liberia there is a shortage of health
researchers and faculty members as the MPH and PhD in public health were only recently
established. In Madagascar, the number of researchers and professors has been slow to
increase since the early 2000s despite a significant increase in the number of students. One
explanation is the staff hiring freezes at public universities (1986-2006) following the IMF
structural adjustment plans. The government contracted retired researchers, but this
initiative did no’ solve the country's shortage of researchers. As a result, there are few
opportunities or incentives for the next generation of researchers to become faculty, and the
shortages force faculty to invest most of their time in teaching activities. Many researchers
we spoke to face challenges of competing demands on their time, which reduces their
opportunities for research.

The work here makes it a challenge to do research, because the teaching load is
heavy. Researcher, Academia (Botswana)

This tension between teaching commitments, limited research funds, and lack of
incentives for research in academic departments means that research is not prioritised and
that there are few opportunities for students to gain research experience through their
involvement in professors’ research projects.
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We need to value and promote the students as researchers, because we often have
a problem when they complete their programme of studies. Since we can't take into
account their needs, they're going to leave. | think that we, the technical and financial
partners, can pool our strengths to make a better environment for these researchers
and to keep them there. Donor, Philanthropic foundation (Madagascar)

Nevertheless, the ensemble of human capacity for HSR in African countries is a
major asset as an input towards strengthening the NHRS pillar on HSR resources. This is
one reason why our research suggests that an integrated systems perspective on NHRS is
necessary. Many informants underlined the institutional challenges related to attracting,
maintaining, and retaining health science researchers; however, solutions to these problems
must be considered across the NHRS, and connect to supportive HSR regulatory
environments — not simply handled within individual institution’s policies. Academic
research career tracks are neither incentivised nor secure, especially in countries without
strong local research institutions and research culture.

| don't think it [the human resource gap] is due to the in-availability of researchers in
the country, but it is directly related to the motivation and retention mechanisms that
we are using. Decision-maker, Government - regulatory agency (Ethiopia)

When there is low investment in HSR generally, wages for researchers are in turn too
low to retain them. Low salaries often mean that faculty members need to work overtime in
other institutions to supplement their income. Many researchers we interviewed reported a
lack of institutional rules and structure to incentivise and reward scientific publication, grants
applications, et cetera. However, the problem of retention is also a challenge in countries
with overall high performance and HSR output.

We are beginning to export our senior researchers to other places, [which] is good
thing, but ... also a risk because | think the way we pay scientists remains
unacceptable. So, scientists fend for themselves, have to scavenge for research and
keep themselves going. But there is no structured way to keep them. Decision-
maker, Government - ministry (Uganda)

The way that research promotion and reward is structured in institutions is one part of
this challenge, but indeed the overall enabling environment for HSR and quality of the
research institutions also matters significantly in terms of how to retain local health science
researchers. Interventions have been implemented in Céte d’'lvoire to incentivise HSR, such
as increasing payments to researchers (who are not part of the faculty) through research
allowances from 100 to 120% and harmonising evaluation and career progression with that
of faculty members. The allowance aims to reduce the individual financial burden on
researchers, covering the costs of publication of scientific articles, attendance to
conferences, and other research activities. As another example, medical doctors in the
public sector can pursue a full-time research career advancing from a research associate to
research director, which is the equivalent of a university professor.

The challenge of insufficient human resources for research also cascades into
barriers for mentoring, which is a critical ongoing process to strengthen a NHRS and support
productive, competent, and independent researchers. Many researchers interviewed cited
mentorship as key to facilitating inter-generational support and development of the HSR
community, as well as a strong research culture, at the macro-level, and important for
individual health research careers (whether academic or otherwise) at the micro-level. For
example, in the case of Liberia, senior researchers expressed a genuine concern and
interest for building the next generation(s) of Liberian researchers with a view toward
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improving local ownership of the NHRS. Within a systems perspective, processes of
mentorship were also seen as building and learning local research traditions (not only
supporting individual research careers) as part of a growing shared research culture.

Mentorship is key. I think, if you have a well-defined mentorship programme, then
you can build capacity. Your own researchers need to be paired with mentors, and
then they can pass on. Researcher, Government (Liberia)

Institutional capacity

Institutional capacity is the second important area of local health research capacity
within the NHRS pillar on creating and sustaining local HSR resources. Capacity to produce
research and generate longer-term funding is not simply a function of the skills of individual
researchers, as strong local research institutions and an enabling regulatory environment
are necessary to effectively carry out research. As seen in Table 3 under the pillar of
creating and sustaining resources for HSR, there is a mix across the cases of NHRS of local
and foreign-based research institutions, including institutions set up by international
collaborations to produce HSR. This descriptive list provides an illustrative picture of the
current HSR institutional assets on which local capacity can be strengthened. The
experiences relayed by researchers in the cases of Céte d’lvoire, Kenya, and Uganda
underline the significance of having strong research institutions as a key pillar for an NHRS;
the institutions serve as both a necessary physical structure for local researchers to develop
and take root, and as an ideational structure to foster research culture and develop research
leaders. One donor from Uganda emphasised however that the capacity of strong,
independent institutions to mobilise resources through grants and other funding mechanisms
in order conduct high quality research depends on dedicated teams to forecast and plan, so
that research ideas are converted into timely and feasible proposals.

Strong local research institutions are also essential for increasing the capacity of a
critical mass of local researchers in various HSR specialist fields. The institutional landscape
in Kenya was described as particularly successful in this activity given its research
institutions and centres of excellence, as well as the strong research-intensive University of
Nairobi, which anchors its NHRS resource pillar.

University of Nairobi has always stood out because their mandate is teaching and

research. | think most other universities score in teaching but not in research. But the

University of Nairobi | think scores well in both. Researcher, Public research

institution (Kenya)

The growth in research institutions in Kenya contributed to an increase in the number
of highly trained health researchers through innovative graduate programs to build capacity
for young researchers. Institutions like the Kenya Medical Research Institute (KEMRI)
incorporate research capacity building with mobility programmes for masters and PhD
students to go abroad. The KEMRI Graduate School trains postgraduate students in health
research through opportunities presented by the well-established medical research facilities
and global research expertise available at KEMRI.

Mainly it has been through the effort of specific research institutions that nurture
capacity for research internally. KEMRI has an internship program that takes in fresh
undergraduate graduates to undergo an internship for some time. It used to be six
months, but | think it's one year. Then the successful ones, if they're still interested,
they get scholarships for masters. They can proceed until Ph.D. level as well as
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postdoc. They offer very good training, structured training within their own institution.
I'm actually a beneficiary of that to some extent. Researcher, Academia (Kenya)

However, some researchers in Kenya also cited the quality of training, especially for
locally trained researchers, as a concern for the NHRS, given the challenges in supervision
and lack of funding for graduate research activities.

In Cote d’lvoire, several strong research institutions have benefited from
international collaboration (see Box 2) which has supported the development of state-of-the-
art technology and infrastructure for local researchers to use. The successes achieved in
building up significant local institutional capacity that also promotes local ownership of
infrastructure, technology and know-how to conduct and manage HSR are key
accomplishments of the NHRS in Cbéte d’lvoire. The combination of highly skilled
researchers with up-to-date technology and equipment not only strengthens the resources
pillar of the NHRS, but also enhances processes of international partnership.

| would say that we have the resources that we need here in Cbte d'lvoire. [For
example,] the American partners themselves said that for the clinical trials they did
on lymphatic filariasis in Cote d'lvoire, they don't need to come regularly because the
people are well trained. Researcher, Private research institution (Cote d’lvoire)

In several of the cases, the presence of research institutions as strong anchors of the
NHRS also seemed to correlate with the presence of Centres of Excellence (e.g. in Cbte
d’lvoire, Kenya, Tunisia, Uganda, and Zambia). Centres of Excellence can be described as
organisations, teams, or networks that are leaders in their fields of expertise, developing
high standards and best practice for research and training focused on a particular area or
theme of HSR. The development of Centres of Excellence can have numerous benefits for
other supporting elements and processes in the system such as research leadership and
innovation.

However, structural barriers to access advanced scientific technologies, equipment,
and supplies remain a significant challenge within the resources pillar of the NHRS.
International collaboration processes are one of the most common solutions to overcoming
this challenge, but technology transfer is not always prioritised as an objective of HSR
research partnerships. This challenge is also exacerbated by contextual issues such as
electrical infrastructure and reliability, internet access, and affordability which require
creative solutions to support the use of these technologies (e.g. solar panels). The barriers
to access of technology to increase institutional capacities for HSR research also have a
negative impact on local ownership of HSR. However, even when infrastructure is available
and with local researchers skilled in its use, political will can influence decisions that exclude
or undermine the use of local infrastructure to support the NHRS (as multiple researchers
from Madagascar have pointed to the mistrust of local researchers by government officials).

Food poisoning from marine animal consumption is common in Madagascar, and the
last case was in the far north of Madagascar. But as soon as we took the samples of
the animal that was consumed by the population, the State took the decision to send
the sample abroad for analysis, whereas we proposed that we could do the
toxicological analysis, the microbiological analysis, and the physio-chemical analysis
of these samples, but we could not convince the decision-makers, so we preferred to
send it abroad for analysis. So it's not in the direction of improving health research in
Madagascar because we don't consider health research in Madagascar very much,
we don't consider the infrastructures involved in health research in Madagascar very
much. Researcher, Public research institution (Madagascar)
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Since 2019, new national reference laboratories have been built and launched in
Liberia and Madagascar through international partnership processes, as well as the West
African Biobank for the Economic Community of West African States (ECOWAS) and the
level 4 high safety laboratory in Céte d’lvoire. The funding sources for these are not always
limited to foreign health agencies and HSR related funders, but also include investments
from the defence sector.

So, one of the things we decided that in this region, there will be a central disease
control laboratory. Besides that, each country will have its own Centre for Disease
Control. So, now, as we talk, most of these specimens are not taken out of the
region. In fact, specimens are hardly taken out of Liberia because we have improved
laboratory system now. Decision-maker, Government (Liberia)

iii. Producing and using HSR

Key Messages: Beyond the production of HSR, decision-makers and researchers struggle
to disseminate research results. National health research systems frequently lack knowledge
translation platforms to encourage research outputs to be used among stakeholders.

According to our interview

o Individual researchers, acting as champions of

HSR, play an integral role in elevating HSR
outputs and advocating for its use in public

data with researchers and decision-
makers, producing and using
research is one of the weaker pillars

policy-making. of many NHRS, particularly as it
relates to the use and uptake of HSR
results. Processes for disseminating
and promoting research results and
mechanisms for knowledge
exchange (such as knowledge
translation platforms) are absent or
very limited. This contributes to an
overall poor use of HSR findings for
improving national health policies,
practices, or programmes. As seen
in Table 3, there is a stark lack of

e The use of HSR is limited by availability of
data. Researchers can consider expanding
and formalising data sharing networks to
connect stakeholders with research.

e There are gaps in investment in knowledge
translation by national governments and
research institutions. In areas of limited
domestic investment, funders may be
persuaded to build this investment into grants
and long-term support.

knowledge translation platforms, with
the exception of Zambia’s Forum for Health Research and Tunisia’s National Agency for the
Promotion of Scientific Research (which mainly focuses on innovation, see Box 10). In
Zambia, research leadership has been a critical element to connect this pillar with that of
governance through advocacy processes to integrate HSR into health policies, and support
alignment between health and HSR priorities. For example, the National Health Strategic
Plan (2011-2015) includes five strategies for health research (such as coordination, capacity
building, monitoring). Two of these five strategies are related to knowledge use: “enhance
the use of research findings for policy and decision-making through improved dissemination
of research findings to all stakeholders” and “strengthen strategic partnerships to improve
and rationalise resource availability and use.” The Zambian Forum for Health Research, an
annual conference that involves researchers and leadership from across the country, has
thus served as an effective means to disseminate findings not only among the scientific
community, but also to decision-makers (see Box 5).
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You can see it in the support we receive when we have symposia conferences for
dissemination. We have very good representation by government at various levels.
The ministers, the Permanent Secretary and directors of departments. And when we
write research proposals, we discuss with government for supporting and
encouraging utilisation. And we do get very strong letters of support for the work we
do. So, the environment is fairly conducive to advancing research. Researcher, NGO
(Zambia)

With strong advocacy processes focused on all of the NHRS pillars (see Box 5),
Zambia has shown promising lessons for integrating knowledge use throughout its
regulatory environment, supported by an in-depth policy and legal framework. This has
included using various strategies for stakeholder engagement across the spectrum from
decision-makers to communities. For example, the National Health Strategic Plan lays out a
strategy to establish linkages between neighbourhood health committees and community
research advisory boards. Further, knowledge translation is also explicitly mandated as a
responsibility of the National Health Research Authority.

However, in most of the cases of NHRS, participants reported very low use of
research in decision-making. For example, in the case of Kenya’s NHRS, researchers
pointed to the contrast between the low research utilisation for policy and programmatic
decision-making as compared to the high levels of national HSR production. Kenyan
researchers cited that in addition to the absence of a formal national knowledge translation
platform, there are weak and uncoordinated knowledge transfer systems within and between
institutions. Nevertheless, many researchers stated that they are working to enhance
research use by engaging with decision-makers early, including decision-makers as project
co-investigators and collaborators, and disseminating their research in the media.

Indeed, most of the activities we found supporting HSR research use and uptake are
ad-hoc. However, there are some good examples drawn from national programmes which
could provide useful lessons for scaling up and better integrating the NHRS pillar on
producing and using HSR. The National Malaria Programme in Madagascar is a good
example of coordinated research use at a national level. Regular partner and stakeholder
meetings are held to share information and disseminate the latest research, but most
importantly the programme has a comprehensive annual review system. In this, there is a
collective assessment and discussion ahead of determining the programme’s annual
workplan, which incorporates new results and learning from the previous year into the
upcoming year’s objectives and activities. The good leadership of this programme was cited
by researchers and donors as one of the keys to its success overall, but particularly in the
area of research utilisation.

As a pillar of NHRS, research use often also relies on advocacy processes for
support. For example, the National Institute of Nuclear Science and Technology in
Madagascar carried out several studies on the level of lead in the atmosphere which found
that the level was very high, especially in Antananarivo, due to the use of leaded petroleum.
Supported by ongoing advocacy to the community and the government for the use of
unleaded petroleum, the government 