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Introduction
Africa, a continent of immense potential and diversity, has

long grappled with complex healthcare challenges. The COVID-19
pandemic has accentuated the urgency of fortifying the continent’s
healthcare infrastructure. The Africa Union has since set a target to
manufacture 60% of vaccines used on the continent locally by
2040,¹ and established the Partnership for African Vaccine
Manufacturing (PAVM) to carry out this mandate. At the heart of
this transformation lies the imperative of human capital develop-
ment in bio- and pharma-manufacturing.

The recently unveiled African Union’s Bio-manufacturing
Workforce Development Workshop Report 2023² and the United
Nations Economic Development in Africa Report 2023³ spotlight
the critical role of a skilled and adaptable workforce. Additionally,
the commitment of BRICS member states, Africa CDC, and WHO4

to collaborate with the business sector on pandemic prevention,
preparedness, and response underscores the importance of a robust
pharmaceutical industry and workforce. The Framework for
Action (FFA)5 further cements the need for strategic collaboration.

Vaccine Manufacturing and R&D Talent Needs
Preliminary estimations indicate that as of 2020, Africa had

between 2000-3000 Full Time Equivalents Employees (FTEs) in
the vaccine manufacturing, Research and Development (R&D)
institutions. The majority (48-54%) of the FTEs are in vaccine
manufacturing, and 46- 52% in R&D.

In order tomeet the 60%goal of regional vaccinemanufacturing
by 2040, approximately 9000- 14000 FTE in vaccine manufactur-
ing companies, R&D institutions, and start-up biotech companies
will be required.5 These are expected to be distributed as 7000-
8800 in vaccine manufacturing, 3000-5000 in R&D, and 300-500
in biotech companies.5

Education and training: nurturing the seeds of expertise
The journey towards developing a resilient pharmaceutical

manufacturing sector in Africa will commence with a robust edu-
cation and training system. A comprehensive educational frame-
work, spanning from primary to tertiary levels, is indispensable.
Science and technology education, particularly in areas relevant to
biopharmaceutical and pharmaceutical manufacturing, must be
prioritized.

The African Union’s Bio-manufacturing Workforce
Development Workshop Report6 emphasizes the pivotal role of
partnerships between educational institutions and the pharmaceuti-
cal industry. For this reason, the Africa CDC PAVM has adopted
the Regional Capability and Capacity Centre Network5 (RCCCN)
concept that fosters partnerships between educational institutions
(African and Global), the vaccine manufacturing industry, and
research and development (R&D) institutions (Figure 1).6

The recent Memorandum of Understanding signed by The
University Of Zambia (UNZA), the University of the
Witwatersrand (South Africa), the Saint Luke Foundation -
Kilimanjaro School of Pharmacy (Tanzania), Intellectus Campus
(Zimbabwe), Chemical Processing Technologies (CPT) of South
Africa, andAvacare Health Group (SouthAfrica), supported by the
Southern Africa Development Community Secretariat and the
Support towards Industrialization and Productive Sectors (SIPS)
project is a testament to the importance of collaboration in educa-
tion and training.7

The case study of the partnership between these institutions
showcases the practical application of collaborative initiatives

Empowering Africa's healthcare future: the crucial role of human capital
development in bio- and pharmaceutical manufacturing
Michael Mynhardt,1 Chiluba Mwila,2 Mahlet K. Habtemariam,2 Akhona Tshangela,2 Mar Martinez,3
Ngashi Ngongo,2 Jean Kaseya,2Nicaise Ndembi2

1Co-Founder & Chief Executive Officer at MMH and Partners Africa, Dakar, Senegal; 2Africa Centres for Disease
Control and Prevention (Africa CDC); 3Health Policy, Global Development, European Commission, Brussels, Belgium

Correspondence: Nicaise Ndembi, Africa Centres for Disease Control
and Prevention (Africa CDC). E-mail: nicaisen@africa-union.org

Key words: pharmaceutical manufacturing in Africa, biomanufacturing
in Africa, human capital development, skills development, World Health
Organisation, vaccine technology, healthcare systems, pandemic pre-
paredness, pandemic response, Regional Capability and Capacity Centre
Network, African Union.

Contributions: all the authors made a substantive intellectual contribu-
tion. All the authors have read and approved the final version of the
manuscript and agreed to be held accountable for all aspects of the work.

Conflict of interest: the authors declare no potential conflict of interest.

Funding: none.

Availability of data and materials: all data generated or analyzed during
this study are included in this published article.

Acknowledgements: the authors share their gratitude with all
researchers and specialists, among other government and non-govern-
mental stakeholders, for their commitment to continuous academic
reporting to help spearhead the development of the Partnership for
African Vaccine Manufacturing, as envisaged by the African Union
(AU)

Received for publication: 30 May 2023.
Accepted for publication: 22 November 2023.
Published: 18 December 2023.

This work is licensed under a Creative Commons Attribution
NonCommercial 4.0 License (CC BY-NC 4.0).

©Copyright: the Author(s),2023
Journal of Public Health in Africa 2023; 14:2866
doi:10.4081/jphia.2023.2866

                                       [Journal of Public Health in Africa 2023; 14:2866]                                                  [page 35]



through the development of the Regional SADC Industrial
Pharmacy Fellowship Program.7 Such programs bridge the gap
between academic knowledge and practical skills, equipping the
workforce with the expertise and skills development needed for the
pharmaceutical manufacturing sector.

Educational institutions that can collaborate with industry in
this regard can help forge the type of symbiotic alliance that is cru-
cial for the sustainable development of human capital in this sector.
Universities act as knowledge hubs, providing theoretical founda-
tions. This collaboration, which is well exemplified by the
RCCCN,5 ensures practical application through internships, indus-
try-sponsored projects, and expert insights. Efforts in technology
transfers, regulation, R&D, and infrastructure will strengthen the
enabling environment required for success. Regional Capability
and Capacity Centres (RCCCN) will be established to enhance
human capital in the ecosystem, ensuring adequate skilling along
all key enablers.

In February 2023, the Africa Centers for Disease Control and
Prevention (Africa CDC) launched the RCCCN, focusing on talent
development for manufacturing and research, and selected
Institute Pasteur of Dakar as its inaugural centre.8

Graduates, equipped with a blend of academic and practical
expertise, can become a skilled workforce tailored to industry
needs. This interlinking of academia and industry not only fosters
innovation but propels holistic human capital development, laying
the groundwork for a workforce adept at navigating contemporary
challenges.

Cross training, competency framework, and skills
assessment: adapting to the evolving landscape

The commitment of BRICS member states, Africa CDC, and
WHO4 to collaborate with the business sector on pandemic preven-
tion and response further underscores the need for a versatile and
cross-trained workforce.

As such, cross-training emerges as a pivotal strategy in an
industry as dynamic as biopharmaceutical and pharmaceutical
manufacturing. It not only ensures the adaptability and versatility

of the workforce but also reinforces the sector’s resilience. A
workforce skilled in multiple facets of pharmaceutical manufactur-
ing can seamlessly adapt to changing roles and evolving industry
standards.

Training programs need to navigate the lack of clarity regard-
ing the most pressing training needs across the continent, the
absence of a comprehensive training needs catalog, and the incon-
sistent use of nomenclature used by various training programs. As
a result, the Africa CDC PAVM has developed vaccine manufac-
turing and R&D competency frameworks to support these training
initiatives in the development of their programs.

The competency frameworks outline the mapping of all vaccine
manufacturing roles, including R&D organisational functions and
sub-functions to constituent roles, common role nomenclature,
responsibilities within the vaccine manufacturing and R&D organ-
isational structure, qualifications required and competency profi-
ciency for each role (i.e., variations in capabilities between basic-
skilled, semi-specialist and specialist employees).

Skills assessment is the compass guiding organizations in this
training journey. Regular skills assessments enable organizations
to identify areas where additional training or cross-training is nec-
essary. This ensures that the workforce remains aligned with the
evolving demands of the biopharmaceutical and pharmaceutical
manufacturing sector.

As such, the Africa CDC PAVM has conducted a comprehen-
sive vaccine manufacturing training needs assessment to support
the development of appropriate training curricula and the establish-
ment of training programs.

Similarly, the establishment of the Regional SADC Industrial
Pharmacy Fellowship Program, is also undertaking an industrial
pharmacy skills needs assessment.9,10

Technology adoption: catalyzing innovation
In the 21st century, pharmaceutical manufacturing is insepara-

ble from cutting-edge technology. The African Union’s Bio-
manufacturing Workforce Development Workshop

Report and the United Nations Economic Development in
Africa Report have also emphasized the critical role of technology
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Figure 1. Concept illustration by the Regional Capability and Capacity Centre Network (RCCCN).
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adoption.2,3
Africa’s biopharmaceutical and pharmaceutical manufacturing

sector must embrace technological innovations to enhance effi-
ciency, quality, and compliance. The case study of the use of novel
Virtual Reality (VR) technology by the Developing Countries for
Vaccine Manufacturing Network (DCVMN) to provide training in
the vaccine manufacturing field is an example.9,10

Collaborating institutions should leverage the strengths of arti-
ficial intelligence to implement needed training programs effec-
tively and ensure that the workforce is well-versed in the latest
technological advancements, positioning Africa’s biopharmaceuti-
cal and pharmaceutical manufacturing sector on the global stage.

African skilled labor force: catalyst for research and
development

An African skilled labor force creates an enabling environment
for research and development and product discovery of new med-
icines that can benefit Africa. The continent’s unique challenges
and healthcare needs necessitate a workforce intimately familiar
with the local context.

The commitment of BRICS member states, Africa CDC, and
WHO to collaborate with the business sector on pandemic preven-
tion, preparedness, and response underscores the relevance of a
skilled workforce in addressing any healthcare crisis.4

A workforce rooted in Africa’s realities is better equipped to
drive research and development initiatives that address the conti-
nent’s specific healthcare challenges. The vaccine R&D competen-
cy framework developed by the Africa CDC will support training
institutions to implement appropriate programs for vaccine R&D
workforce development.

The framework for action: a roadmap for collaboration
The Framework for Action (FFA) established by the

Partnerships for African Vaccine Manufacturing (PAVM) serves as
a comprehensive roadmap for collaborative efforts. PAVM’s com-
mitment to fostering partnerships between public and private sec-
tors, academia, and international organizations is a testament to the
belief that collective action is vital for the pharmaceutical manu-
facturing sector’s growth.5

By providing a structured framework for collaboration through
the RCCCN concept, PAVM ensures that efforts are coordinated
and synergized, maximizing the impact on human capital develop-
ment in biopharmaceutical and pharmaceutical manufacturing.

Challenges and opportunities: navigating the landscape
Developing a skilled biopharmaceutical and pharmaceutical

manufacturing workforce in Africa faces challenges, notably
resource constraints hindering investment in education and train-
ing. Most of the related training programs on the continent have
focused on clinical aspects, largely due to the lack of investment in
purpose-built infrastructure, laboratories, and equipment.

However, innovative financing mechanisms, exemplified by
the Memorandum of Understanding between educational institu-
tions and private sector companies, and commitments by govern-
ments can offer solutions.

Despite limited research funding, collaboration commitments
underscore the importance of allocating resources for biopharma-
ceutical and pharmaceutical sciences. Access to cutting- edge
infrastructure and technology, highlighted in a partnership case
study, showcases how collaborations can bridge gaps, ensuring
Africa’s biopharmaceutical and pharmaceutical manufacturing
sector thrives globally.

Brain drain, where skilled professionals migrate for better

opportunities, necessitates retention strategies as emphasized by
BRICS member states, Africa CDC, and WHO collaboration. The
adoption of the vaccine manufacturing competency framework by
the vaccine manufacturers presents an opportunity to retain their
staff through a clear career progression pathway which acts as
motivation for employees.

Overcoming complex regulatory environments involves sim-
plifying processes and promoting transparency, fostering invest-
ment and growth.

The way forward: a resilient future
The healthcare challenges in Africa present a unique opportu-

nity for growth and development by investing in human capital.
This strategic approach not only reduces dependence on imported
health products but also stimulates economic growth and enhances
healthcare access. Investing in human capital is not merely an obli-
gation but a transformative opportunity to empower individuals,
drive economic prosperity, and build a healthier future for Africa.
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