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Abstract

Human exposure to pathogens and the transmission of viruses have been increasing due to a more interconnected world, rising global mobility, 
growing urban population density, and the effects of climate change. As these trends continue, societies are experiencing more frequent and 
successive outbreaks of infectious diseases, which pose significant threats to global health, healthcare infrastructure, and both economic and 
social stability. The persistent vaccine equity gap leaves countries in sub-Saharan Africa especially vulnerable to the severe consequences of 
modern epidemics. Addressing this complex challenge requires recognizing the multifaceted barriers—ranging from healthcare and socioeconomic 
disparities to cultural, educational, technological, geographic, political, regulatory, and environmental obstacles—that limit equitable access to 
resources [1, 2, 3]. In the context of behavioral epidemiology, transparent and open risk communication by governments is critical to building 
public trust, encouraging participation, and reducing vaccine hesitancy. This paper explores the intricate web of constraints contributing to 
vaccine inequity and outlines a comprehensive, multi-pronged strategy to help close the global vaccine equity gap.
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RISING INFECTIOUS DISEASES AND UNEQUAL PRO-
TECTION  

Although Africa bears a disproportionate burden of infectious 
diseases, the vaccine equity gap has persisted for decades. 
Countries experiencing extreme poverty typically report 
lower immunization rates [2]. The DTP vaccine (which protects 
against diphtheria, tetanus, and pertussis) is widely used as 
a benchmark for global immunization coverage since it is a 
strong indicator of access to routine vaccination services. 
Between 2020 and 2023, about 5.31 million children missed 
pneumococcal immunization, and 4.94 million did not receive 
the polio vaccine [4]. Lower DTP coverage is evident in poorer 
countries [5]. Nearly all zero-dose children—those who have 
not received any routine vaccinations—reside in low- and 
middle-income countries, predominantly in Africa and South-
East Asia [6]. Although the measles virus vaccine was licensed 
in the U.S. in 1963, outbreaks of vaccine-preventable measles 
continue to rise in under-immunized areas of Africa [7]. The 

COVID-19 pandemic further widened the gaps in vaccination 
coverage. By 2020, wealthy countries, which represented 
only 14% of the global population, had secured over 53% 
of the available COVID-19 vaccine doses [8]. Consequently, 
developing nations received only a small share of these 
vaccines, deepening the divide between high- and low-
income regions [9]. In 2023, most global regions exceeded 
80% single-dose COVID-19 vaccination coverage, whereas 
many countries in sub-Saharan Africa remained below 50% 
[10].

BARRIERS TO THE VACCINE EQUITY GAP IN AFRICA

Low-income countries, particularly in Africa, continue to 
face a complex array of challenges that contribute to the 
global vaccine equity gap. These challenges are shaped 
by interwoven barriers related to vaccine production, 
distribution, mobilization, and public hesitancy [1, 2, 3]. 
Underlying these obstacles are deeper structural issues, 
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including inadequate healthcare infrastructure, economic hardship, socio-cultural and educational limitations, constrained 
vaccine manufacturing capacity, logistical hurdles, geopolitical tensions, regulatory complexities, and environmental factors. 
These interconnected challenges demand an integrated approach. This section examines eight key barrier categories, along 
with corresponding vaccine equity strategies, as outlined in Table 1.

Table 1. Overcoming Vaccine Equity Challenges in Africa: An Integrated Approach

Barriers to Vaccine Equity Gap Constraints to Overcome Recommend
1 Inadequate Healthcare 

Infrastructure
-  Healthcare Facilities
-  Healthcare Workers
-  Cold-Chain Constraints

-  Improvement of the National Health 
   Insurance System
-  Comprehensive Healthcare Resource
   Mobilization Strategies

2 Economic Hardship -  Low Income and Poverty 
-  Inadequate Nutrition
-  Unaffordable Vaccines

-  Affordable Vaccine Pricing
-  Foreign Aid
-  Subsidies
-  Vaccine Donations

3 Socio-Cultural and  Educational 
Limitations

-  Vaccine Hesitancy
-  Vaccine Mistrust and
    Miscommunication

-  Open, Transparent Vaccine Communication
-  Community Involvement
-  Engagement with Opinion Leaders
-  Vaccine Education
-  Vaccine Awareness Campaigns
-  Educational Policy

4 Constrained Vaccine Manufacturing
& Technology

-  Limited Vaccine
   Production Capacity
-  Vaccine Monopoly
-  Limited Technology and
   Knowledge Transfers

-  Expansion of Vaccine Manufacturing
-  Intellectual Property Rights
-  Localized Vaccine Manufacturing
-  Vaccine Technology & Knowledge Transfers

5 Logistical & Geographic Huddles -  High Logistic and 
   Geographic Barriers to 
   Rural Residents

-  Mobile Vaccine Clinics

6 Geopolitical Tensions -  Civil Unrest
-  Vaccine Nationalism

-  Global Vaccine Alliances

7 Regulatory Complexities & Trade 
Policy

-  Regulatory Constraints
-  Complex Supply Chains

-  Multi-lateral Agreements
-  Role of WHO, WTO, World Bank
-  Role of NGOs and Foreign Aid

8 Environmental Hurdles -  Access to Clean Water & 
   Sanitation

-  Public-Private Partnership

Source: Compiled by Authors

Inadequate Healthcare Infrastructure 
The limited healthcare infrastructure in many African nations is further strained by the growing burden of vaccine-preventable 
infectious diseases. Challenges in vaccine storage and distribution stem from insufficient cold-chain capabilities, inadequate 
healthcare facilities, and shortages of trained healthcare personnel [1, 2, 11, 41]. These constraints underscore the urgent need 
to enhance national health insurance systems and implement comprehensive resource mobilization strategies to reinforce the 
region’s fragile healthcare infrastructure.

Economic Hardship
Low-income countries often lack the financial capacity to purchase costly vaccine supplies from global manufacturers. 
Consequently, only about half of the nations with reported monkeypox cases accessed the vaccine [12]. During the COVID-19 
pandemic, profit-driven pharmaceutical companies prioritized sales to wealthier nations, exacerbating global vaccine inequities 
[13]. By mid-2021, high-income countries—home to just 16% of the global population—had secured the majority of all available 
COVID-19 vaccine doses [14]. In addition, widespread poverty in African nations hinders efforts to improve nutrition, contributing 
to an increased disease burden. To close this vaccine equity gap, national prioritization of vaccine budgets, along with foreign 
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aid and subsidies for affordable vaccines, is critical [15]. The 
World Health Organization (WHO), World Trade Organization 
(WTO), World Bank, and International Monetary Fund (IMF) 
have urged wealthy countries and vaccine manufacturers to 
donate vaccines [16]. Although low-income countries have 
relied on vaccine donations, these contributions have often 
been limited in quantity, with many doses arriving close to 
expiration before reaching vulnerable populations [16]. This 
calls for improved local vaccine distribution systems.

Socio-Cultural and Educational Limitations
Sociocultural and educational barriers significantly hinder 
vaccination efforts across African nations. Misinformation, 
religious and cultural opposition, mistrust in vaccines, 
and negative past healthcare experiences all contribute 
to widespread vaccine hesitancy [17, 18]. In low-income 
countries, these issues are compounded by structural 
obstacles and limited health education, creating a challenging 
environment for effective immunization [16]. These 
circumstances underscore the urgent need for increased 
investments in awareness, transparency, and science-based 
information about vaccine safety and efficacy [19].
Targeted public health campaigns that encourage routine 
childhood immunizations and promote vaccine confidence, 
especially in local languages on locally-based media, are 
especially critical [4]. Effective approaches include engaging 
with community mobilizers and opinion leaders, who play 
a critical role in reducing stigma, raising awareness, and 
disseminating accurate information [2, 15]. The WHO and 
GAVI’s COVID-19 Vaccine Delivery Partnership underscores 
the importance of culturally relevant health literacy initiatives 
to combat misinformation. Achieving global vaccine equity 
requires coordinated campaigns that address not only 
misinformation but also religious and cultural resistance and 
deep-seated mistrust in vaccines [2, 3, 20].

Constrained Vaccine Manufacturing Capacity & 
Technology
The surge in epidemics and the high mortality rates associated 
with infectious diseases underscore the critical need for local 
vaccine production across Africa. Currently, the continent 
produces less than 1% of the vaccines it requires [21]. In 
response to this shortfall, the African Union introduced a 
policy aiming to produce 60% of the vaccines used within the 
region [12]. However, vaccine manufacturing in low-income 
countries faces substantial barriers, including medical, 
financial, and technological limitations [22]. Additional 
challenges include restrictive intellectual property rights and 
the limited transfer of vaccine technology and expertise, 
as most major vaccine and pharmaceutical companies are 
headquartered in high-income countries [8]. For instance, 
Danish-based Bavarian Nordic remains the sole producer 

of the Mpox vaccine for the U.S. and the EU, creating a 
monopolistic structure that resulted in significant deadweight 
loss [15, 23]. The vaccine’s high cost—at the time estimated at 
$141 per dose by the WHO—further hindered access for low-
income countries and complicated efforts to procure millions 
of doses for Africa [24]. Historically, the transfer of vaccine 
technology in the 1970s enabled high-risk nations to produce 
freeze-dried vaccines locally [2]. Building on that legacy, in 
2021, the WHO advanced vaccine diplomacy by selecting a 
South African consortium to lead a global mRNA technology 
transfer hub, which subsequently led to the establishment of 
mRNA vaccine production facilities in South Africa, Senegal, 
and Argentina [25].

Logistical and Geographic Hurdles
Beyond barriers to vaccine access, logistical and geographic 
challenges further complicate vaccine storage and delivery 
across Africa [2, 10, 12]. These difficulties have particularly 
hindered distribution efforts among vulnerable, high-risk 
populations. In sub-Saharan Africa, where a large portion of 
the population resides in rural areas with limited healthcare 
infrastructure, the lack of reliable transportation and 
medical facilities significantly impedes equitable vaccine 
access. Effective vaccine distribution depends on robust 
logistics, accessible transportation networks, the proximity of 
vaccination sites to communities, and mobile vaccine clinics 
[26, 27].

Geopolitical Tensions
In addition to the complex challenges previously discussed, 
vaccine distribution in Africa is further hindered by 
geopolitical tensions [28]. Vaccine nationalism has allowed 
higher-income nations to secure preferential access, 
leaving low-income countries at a disadvantage [2, 29, 30]. 
The global supply of monkeypox vaccines remains heavily 
concentrated in high-income regions, particularly the United 
States and Europe, mirroring the inequities observed during 
the COVID-19 pandemic [31]. By August 2022, the United 
States—despite representing only 36% of reported cases—
controlled roughly 80% of the global vaccine stockpile, while 
Africa, with far fewer cases, accounted for 45% of all case-
related deaths [27]. Although initiatives such as the Vaccine 
Alliance (GAVI) and COVAX aim to improve vaccine access in 
low-income countries, their overall impact has been limited. 
Expanding these alliances, while creating similar continental 
multinational initiatives remains essential to reducing global 
vaccine inequity.

Regulatory Complexities and Trade Policy
Regulatory complexities and export restrictions are among 
the underpinning factors of global vaccine inequity, especially 
in Africa [8]. Testing and quality control of noncommercial 
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vaccine samples in foreign laboratories follow the same trade 
procedures as commercial shipments. Vaccine nationalism, 
export curbs, complex regulatory frameworks, and supply 
chains have exacerbated the critical vaccine shortage of 
low-income nations while resulting in wasted vaccines [16]. 
Bilateral agreements between high-income countries and 
vaccine manufacturers further restricted vaccine distribution 
to low-income countries under the COVID-19 Vaccines 
Global Access (COVAX) program [32].  In 2022, bilateral and 
multilateral agreements accounted for 56.4% of vaccines 
procured in low- and middle-income countries, compared 
with 21.4% via COVAX [33]. Foreign aid, NGOs, and grassroots 
initiatives also contributed to vaccine access [34]. WHO 
is strengthening regulatory authorities through its global 
benchmarking tool and establishing a biomanufacturing 
workforce training hub to expand research and production 
capacity. The WHO, WTO, and World Bank advocate reducing 
complex vaccine supply chain regulations, with the WTO 
facilitating international vaccine export cooperation [16, 25]. 
In addition, local regulatory barriers should not be an added 
burden.

Environmental Hurdles 
Environmental hurdles, the final category in Table 1, highlight 
how Africa’s fragile climate resilience exacerbates limited 
access to clean water, sanitation, and hygiene, thereby 
increasing waterborne disease incidence [35, 36, 37]. 
Addressing these challenges requires innovative strategies 
for climate change–induced health risks, including enhanced 
public–private partnership, multisectoral cooperation among 
climate change stakeholders and policymakers, all guided by 
the One Health approach [38]. Further, local awareness of 
best practices similar to COVID-19 public education would be 
invaluable.

TOWARD GLOBAL VACCINE EQUITY: A UNIFIED AND 
MULTI-PRONGED SOLUTION

As discussed in the preceding section, addressing the complex 
and interwoven challenges driving the global vaccine equity 
gap requires an integrated approach. As shown in Figure 1, 
advancing global vaccine equity calls for a coordinated, multi-
pronged strategy targeting disparities across seven key policy 
areas.
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Figure 1. Toward Global Vaccine Equity: A Unified and Multi-Pronged Solution.

Low-income countries, particularly in Africa, face interrelated challenges in health infrastructure, poverty, nutrition, clean water, 
hygiene, and sanitation that contribute to the global vaccine equity gap [1, 35–37]. Addressing these issues requires integrated 
and coordinated public health, nutrition, environmental, socioeconomic, and transportation policies, alongside corresponding 
vaccine equity strategies, as outlined in Table 1. In Africa, vaccine rollout has been hindered by barriers including limited access, 
affordability, distribution capacity, mobilization, and vaccine hesitancy, with marginalized communities facing severe resource 
shortages. High-income nations can help close this gap by investing in preventive measures such as healthcare infrastructure, 
mobile vaccine units, nutrition, water treatment, sanitation, waste management, and transportation systems [1, 2, 39].
As illustrated in Figure 1, educational policy is vital to addressing global vaccine inequity. Vaccine education, awareness, and 
communication form key components of a multi-faceted strategy to tackle the root causes of vaccine hesitancy, including low 
health literacy, misinformation, and public distrust [20]. Establishing trusted communication channels through local leaders and 
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healthcare providers is essential to counter misinformation 
effectively [2, 40].
Beyond the challenges already discussed, global vaccine 
inequity persists due to manufacturing, pharmaceutical R&D, 
regulatory, and trade obstacles [2, 16, 22]. Addressing these 
issues requires that vaccine industry practices and trade 
policies, as outlined in Figure 1, promote equitable vaccine 
allocation to ensure timely access for vulnerable populations 
in low-income countries. Most importantly, developing 
countries must embrace and strengthen local capacities in 
anticipation of continued vaccine equity gaps.

CONCLUSION

We examined a complex set of factors contributing to the 
global vaccine equity gap and proposed corresponding 
strategies across eight key categories, summarized in Table 
1. Addressing these intertwined challenges demands a 
unified, multipronged approach spanning seven critical 
policy areas, as illustrated in Figure 1. The WHO plays a 
central role in coordinating this strategy, drawing on its 
successful experience with the global smallpox eradication 
campaign, which involved vaccine production, technology 
transfer, international funding, donations, mobilization, and 
distribution [2]. Achieving global vaccine equity requires 
collaboration among all stakeholders, led by global alliances 
and the WHO. Key organizations—including the WHO, WTO, 
World Bank, and the Africa CDC—should coordinate efforts in 
multilateralism, vaccine financing, cold chain infrastructure, 
mobilization, and distribution, applying lessons learned from 
previous global vaccine initiatives.
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