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Abstract 

 

Ecology research, education and conservation policies in Africa are heavily influenced by western 

science and philosophy, resulting in the marginalization of African traditional ecological 

knowledge (TEK) systems. This legacy persists in post-colonial African government structures 

and academic institutions, influencing teaching methodologies, research approaches, and 

conservation policy frameworks. These challenges are further exacerbated by funding dynamics 

that promote parachute science, hindering the intellectual empowerment of African scientists. To 

address these challenges, a group of researchers from Africa, Diasporan African scientists and 

collaborators from Australia, Germany, Switzerland, and the United States identified several areas 

within three domains – ecology education, research, and policy – that need attention. Suggested 

solutions include decolonizing ecology research, introducing transformative curricula that 

integrate TEK and modernized pedagogies in ecology teaching, increasing government funding 

for ecology research and education, promoting regional and transboundary research collaborations, 

and engagement with the African Diasporan experts. Community-based conservation that 

generates benefits to Indigenous and local communities, and policy interventions by and with 

African governments, with stable administrative structures for effective policy implementation are 

also required. Effective implementation of these recommendations by African governments and 

other actors is necessary to reverse the brain drain, ensure quality ecology education to boost 

research and conservation, empower local experts, promote ethical and equitable research 

collaborations, and prepare ecology students for addressing the challenges of biodiversity loss, 

ecosystem degradation and climate change. 
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Introduction 

 

Africa is renowned for its extraordinary biodiversity, exemplified by the latitudinal diversity 

gradient, which highlights the greatest species richness near the equator1,2,3. The continent boasts 

iconic ecosystems like the Guineo-Congolian forest, the second-largest tropical forest after the 

Amazon, serving as a vital carbon sink4,56,7. Equally impressive is Africa’s savanna, the largest 

grassland biome on Earth, home to unparalleled diversity and density of ungulates8,9. However, 

this natural wealth is juxtaposed with high human population growth, widespread poverty, and 

dependence on natural resources, leading to habitat loss, species overexploitation, and elevated 

extinction risks. Coincidentally, mega biodiverse regions in the world, including Africa, are also 

home to exceptional cultural and linguistic diversity, but also high population densities and 

population growth resulting in severe poverty levels10,11,12,13. With about 2,000 native languages, 

it is not surprising that Africa has the highest linguistic diversity in the world14. Consequently, 

dependence on natural resources for livelihoods is widespread in African societies, resulting in 

unprecedented levels of habitat loss and degradation and species overexploitation, thus, greater 

extinction risks15,16. Notably, eight of the world's biodiversity hotspots are found in Africa17,18. 

Biodiversity patterns in tropical biomes, including those in Africa, are attributed to relatively high 

net diversification, strongly tied to long-term relative climatic stability19,20. Therefore, many 

African flora and fauna exhibit greater phylogenetic and climatic niche conservatism21,22,23, which 

implies that slight climatic changes may have dramatic impacts on African taxa with narrow 

niches24,25,26. Moreover, recent studies indicate that biodiversity surveys across the continent are 

lacking, leaving many species yet to be discovered27,28,29. Due to land use and climate changes, 

many of the unique biodiversity in the tropics may go extinct before they are discovered and 

described30,31,32. This underscores the importance of more in-depth biodiversity studies in Africa. 

 

 

Ecology is the scientific study of the interactions among living things and their abiotic environment 

across time and space33. An understanding of the dynamics of these interactions is used to infer 

the processes underlying patterns in community ecology and macroecology, and how local and 

regional communities will be impacted by current and emerging environmental changes. Moving 

beyond its conventional methods of field studies, ecology has metamorphosed and advanced in the 

last three decades, integrating new tools in answering multidisciplinary and transdisciplinary 

research questions. Relatively new approaches include the use of geospatial data and remote 

sensing for ecological modelling34,35, generating and modelling functional trait data to infer 

community assembly rules36,37, integrating genetic, genomic, and phylogenetic information with 

species and community data to elucidate eco-evolutionary processes and patterns38,39,40, and 

combining laboratory, greenhouse, and field experiments to explain physiological processes and 

ecological phenomena41,42,43. Ecological education and research will continue to play important 

roles in understanding biodiversity patterns and processes, which are urgently needed to evaluate 

the vulnerability of natural systems to biodiversity crises and how to mitigate them. It is in this 

light that a team of African ecologists and allies organized a symposium during the 2022 

International Association for Ecology (hereafter, INTECOL 2022) conference in Geneva, 

Switzerland. The goal of the symposium was to evaluate the state of ecological research in Africa, 

identify the roots of the challenges, and discuss opportunities for building and advancing ecology 

research and study in Africa. 

  



 

 

The symposium, “Ecology in Africa: present and future prospects” 

 

This paper distils a synthesis from the discourse during a symposium titled, “Ecology in Africa: 

present and future prospects”. The session had oral presentations by scientists from Benin Republic, 

Central African Republic, Nigeria, South Africa, Tanzania, Uganda, and Kenya, as well as 

Diasporan African scientists and collaborators from Australia, Germany, Switzerland, and the 

United States, who have research experience and intellectual investment in Africa. The 

presentations included topics on teaching ecology in institutions of higher learning, challenges and 

opportunities for African early-career ecology researchers, biodiversity and human health, citizen 

science and participatory/collaborative approaches, and the challenges associated with 

decolonizing ecology research in Africa. To have an inclusive and engaging democratic discussion, 

we adopted the Open Forum method as a facilitation tool44. The Open Forum method uses Doors 

as entry points into a discussion; doors in this context refer to education, research and policy which 

are the main entry points into and out of Africa to the world (Fig. 1). Doors were selected by the 

presenters at the conference based on key themes emerging from the presentations at the session 

and also based on the challenges faced by the presenters coming from Africa during the preparation 

and participation to the conference in 2022. In the Open Forum, participants are encouraged to 

contribute by selecting the Door they want to contribute to or present on. 

 

Figure 1: The Open Forum method and  its conceptual framework of 

Doors as entry points for discussion 



 

 

The state of ecological science in Africa, challenges and solution options 

 

Drawing from the symposium, this paper provides historical context, describes the current state, 

and offers solution options to identified issues on ecology education, research, and policy in Africa 

(Table 1). 

 

Education 

 

Formal education in Western science, including modern ecology was introduced to Africa by 

tertiary institutions in the Global North when European colonial governments ruled most African 

countries in the 19th and 20th centuries45,46,47. Many prominent universities in Africa today were 

originally established as satellite campuses of European universities. Therefore, academic 

programs followed a Western approach, leaving no room for African traditional ecological 

knowledge (TEK) systems48,49,50. Additionally, many Africans were sponsored to study at 

European universities in the 1950s and 1960s, bringing back the colonial/neocolonial education 

philosophy with them. At independence, African countries largely adopted the languages and 

educational systems of their former colonizers, such as French, British, Spanish or Portuguese 

systems. This colonial footprint has persisted and continues to influence African academic 

institutions. However, despite adopting Western education and philosophy,  many African 

universities face challenges in achieving the resources and infrastructure available to their 

counterparts in the Global North. For example, many ecology-related courses such as conservation 

biology, biogeography, macroecology, evolutionary biology, conservation genetics, population 

biology, and population and/or landscape genomics, among others, offered in Global North 

universities are either lacking or offered in a few African universities. In addition to classroom 

teaching, formal learning in ecology and life sciences require hands-on laboratory and field-based 

studies and student-centered projects, which promote experiential learning, critical thinking, and 

application of knowledge to real world problems. However, ecology education in African 

institutions is characterized by instructor-dominated classroom teaching, and learning assessments 

based on memorizations51. With rapid advances in ecological research techniques, instructor-

dominated teaching is inadequate in imparting the knowledge required to make African ecology 

graduates globally competitive. Furthermore, student enrolment in biology courses is declining in 

favor of IT and business-related careers52. Because of limited undergraduate ecology education, 

most African ecologists today have only entered the field as graduate students53. The problems 

described here underscore the chronic lack of qualified teaching, research faculty and laboratories 

due to the lack of funding for African universities54,55. Funding allocations for research and 

development in African countries is still insufficient56. This minimal expenditure is reflected in 

the continent's minimal contributions (ca. 1-2%) to global research and innovation58. Although it 

is unclear how much of this minimal funding goes to ecology, through this deficiency, many 

African countries limit the potential of researchers in Africa and their contributions as well as the 

thematic focus of research. 

 

 

The high lecturer-to-student ratio, heavy teaching workload, and assigning lecturers to teach 

courses beyond their academic expertise impact the quality of education and research59. 

Furthermore, lack of continuing education programmes to train educators on cutting-edge research 

tools, lack of current research infrastructure, poor remuneration, decreasing quality of education, 



 

 

non-conducive socioeconomic conditions, political conflicts, political interference in education, 

and poor post-graduation career trajectory have driven brain drain in Africa60,61,62. 

 

 

To address these shortcomings in African ecology education, we advocate for transformed 

curriculum and pedagogies, offering more fundamental ecology courses that prepare ecology 

students for the current real-world and Africa-related needs, teaching and research infrastructure, 

and increased funding for education in Africa. Core ecology courses such as population biology, 

community ecology, multivariate statistics and ecological modelling, network ecology, 

metapopulation and metacommunity dynamics, macroecology, evolutionary ecology, and 

biogeography must be introduced at both undergraduate and graduate levels. Along with these, 

transformed pedagogical approaches that emphasize student-centered learning and diversified 

delivery of classroom instruction, project-based learning, educational field trips, and directed 

internships, as well as effective use of educational technology and open-source resources should 

be encouraged63,65,66,51,67. Different degree tracks may be established so that undergraduate 

students with career interests in research will be offered courses that advance their knowledge of 

ecological theories and concepts, ecological modelling and statistical tools, while students 

interested in conservation careers can be directed towards applied biology, conservation social 

sciences and other courses that prepare them for community engagement and participatory 

approach to habitat and species management. However, expertise, funding and material resources 

to teach many of these foundational ecology courses may be lacking in many African universities, 

which is why we strongly encourage engagement and involvement of the African Diaspora.  

 

Infrastructural development and investment in education technology are pivotal for effective 

pedagogies68,69. An inclusive ecology education in Africa must integrate traditional ecological 

knowledge systems. We also call for continuing education and diversified programmes that make 

education accessible to all70,71. Books and research publications by African ecologists should be 

used among reference materials in schools and colleges, allowing students to have African role 

models in the field. Exposing students to the achievements and contributions of both past and 

current African ecologists will help students build a sense of identity and motivation. We also 

advocate for increased collaborations and knowledge sharing between universities and private 

sector actors, and among African universities within the Association of African Universities 

framework, other platforms such as the African Research Universities Alliance, the Africa-Europe 

Clusters of Research Excellence and other networks, to enhance regional and continental 

development of human capacity to address societal challenges72,73. 

 

Research 

 

Africa has been explored by European voyagers since the 15th century, collecting plant and animal 

specimens without depositing type specimens in the countries where they were found74,75,76. As a 

result, European museums and herbaria hold more African biological collections than those in 

Africa77. These explorations resulted in the ‘discovery’ of new taxa, some of which were named 

after the discoverers, other scientists, and European government officials, even though many of 

these native taxa were already known to Indigenous communities48,78. The historical and 

contemporary explorations, biological phenomena observed and learned, and long-term research 

conducted in tropical biomes of the Global South contributed significantly to the development of 



 

 

ecological and evolutionary theories. For example, the theory of evolution was developed by 

Charles Darwin and Alfred Russell Wallace following their explorations in Africa, Asia, and South 

America, while the theory of island biogeography79 was inspired when Wilson and MacArthur 

worked in Southeast Asia. The unified neutral theory of biodiversity and biogeography80,81 was 

developed after long-term biodiversity monitoring in a neotropical rainforest. Likewise, the theory 

of coevolution was developed by Daniel Janzen following his groundbreaking work on the biotic 

interactions between Acacia cornigera and the ant, Pseudomyrmex ferruginea in Central 

America82. Like education, ecological research in Africa follows Western science principles but 

has neglected Indigenous and Local Knowledge (ILK) systems that have been nurtured and passed 

through generations83,48,50. The lack of TEK inclusion in modern ecology research in Africa could 

not have been accidental because medieval medical training and practices in Europe were strongly 

tied with ethnobotany, which is like the African TEK system84,85.  

 

 

Ecology research in Africa is still heavily influenced by Global North scientists who have financial 

advantages over local African experts86,87. These vertical funding relationships prevent intra-

continental research collaborations among African ecologists in favor of working with better-

funded Global North scientists. Yet, this also perpetuates helicopter science (aka parachute 

science), wherein some well-funded researchers and some NGOs from the Global North conduct 

research in economically disadvantaged but biologically diverse countries, primarily in the Global 

South, with little to no intellectual investment in the visited regions, minimal acknowledgement of 

local knowledge, or equitable collaborations with local experts88,89. Moreover, open-access data 

repositories like the Global Biodiversity Information Facility (https://www.gbif.org/) have made 

it possible for any researcher in the Global North to access African biodiversity data for research 

without the need to collaborate with local experts from the region. Similarly, a vast majority of the 

listing of African species on the IUCN Red List of Threatened Species is carried out by Global 

North scientists with little consultation and collaboration with local experts90. While attention has 

been paid to helicopter science, an emerging trend is the practice of tucking one or two African 

experts among tens of Global North coauthors on a research article focusing on tropical 

biodiversity91. 

 

 

Despite Africa harboring the second-largest human population, its contribution to global research 

and development (R&D) remains one of the lowest92,93. Several continental declarations such as 

the Monrovia Declaration of 1979, the 1980 Lagos Plan of Action, and the 2006 Khartoum 

endorsement by African Union leaders, and more recently, the African Union (AU)’s Science, 

Technology and Innovation Strategy for Africa 2024 (STISA-2024) released in 2015 encouraged 

African countries to allocate at least 1% of gross domestic product (GDP) to research and 

development (R&D; African Union 2015; UNECA 2018). However, to date, most African 

countries allocate less than 0.5% of their GDP to funding science; this ranges from less than 0.25% 

in Western Africa to 1% in Eastern and Southern Africa94,95. Lack of funding results in acute 

limitations in technology infrastructure for research in Africa. For example, most African research 

institutions lack internet bandwidth and cloud or cluster computing resources to store, download, 

process, or analyze large biological data. A vast majority of research conducted in African 

universities is self-funded by upper-undergraduate and graduate students; thus, limited funding 

restricts robust sampling and in-depth experimentation. Research papers from studies with limited 



 

 

sampling or lacking robust statistical analyses have limited generalizations, making them less 

appealing to a broader journal readership96,97. Though most high-impact factor journals have 

relatively high rejection rates, studies indicate that rejection rates are higher for African authors, 

researchers who speak English as a second language (ESL), researchers with non-English reading 

last names, or those with African institutional affiliations98,99,100,101. The cost of publishing in 

international journals ranges from $2,000 to over $35,000 as of 2023, which is prohibitive for 

Africa-based researchers102. Equitable and fair access to scientific publications sometimes places 

financial burdens on Global North scientists who inevitably pay hefty open-access publication fees, 

or their institutions, through expensive agreements with publishing companies. Journals published 

by African professional societies and institutions are not indexed in globally recognized literature 

databases and have little online visibility due to print-only issues, thus, African ecologists are 

robbed of international readership and visibility, while Global North scientists perceive those 

journals as “local” or “predatory”. 

 

 

We do not call for an eradication of Western science driven ecology research in Africa or hostility 

towards Global North scientists willing to do research in Africa. Rather, we advocate for a radical 

transformation of ecological research through bridging with TEKs, increased government funding 

for research and development (R&D) in the respective countries, transboundary research 

collaborations, technological advancement, and investment in public and private sector research 

laboratories, among others (Table 1). African scientists need to be trained on participatory research 

design approaches that involve learning from and with local communities about their challenges 

to develop relevant research studies rather than overburdening local communities with 

questionnaire administrations103,104. Climate adaptation in the farming system of local 

communities is an important example where ecological knowledge can be applied to improve 

Africa’s farming systems that have been dominated by shifting cultivation and its associated 

habitat destruction. Research in soil ecology, plant physiological tolerance, genetic and epigenetic 

expressions, and trait ecology can guide effective agricultural production under climate stress and 

reduce habitat loss.  

 

 

Funding is pivotal for R&D in Africa; it is needed for research infrastructure such as broader 

internet bandwidth, cloud computing, and research laboratories, and better compensation for local 

experts. We urge African countries to honor the continental declarations and AU’s strategies for 

advancing science and technology by contributing at least 1% of their GDP to science. African 

governments as well as regional and continental associations need to promote trans-boundary and 

intra-African research collaborations. Many large mammals forage across several African 

countries, therefore, only transboundary research covering the entire ranges of these megafaunal 

species can produce more reliable results. Likewise, transboundary research is vital for the 

management of  watersheds of large lakes and rivers. Regional research centers such as the African 

Institute for Mathematical Sciences (AIMS; https://nexteinstein.org/), East African Community 

based Inter University Council of East Africa (https://www.iucea.org/), the West Africa based 

African Higher Education Centres of Excellence (https://ace.aau.org/), Regional Center for 

Remote Sensing for North African countries (https://crtean.org.tn/) and the South African 

Department of Science and Innovation–National Research Foundation Centers of Excellence 

(https://www.nrf.ac.za) must be leveraged for regional and continental collaborations. Regional 

https://nexteinstein.org/
https://www.iucea.org/
https://ace.aau.org/
https://crtean.org.tn/
https://www.nrf.ac.za/


 

 

and continental scientific conferences should be organized and supported by African governments 

to promote meeting avenues for African researchers that will nurture collaborations. Quality 

education boosts research, therefore, transformation in the tertiary education system, as we 

described above, will have profound impacts on research in Africa. We encourage the numerous 

efforts of the Global North universities and African experts for continuous professional 

development; however, organizing such training programmes in Africa will reach more people for 

less cost rather than inviting a few Africans to the Global North for professional development 

courses at expensive rates. 

 

 

Research publications, conference presentations, and other science communication platforms are 

vital for a scientist's career growth, visibility in the scientific community, collaborations, and for 

enhancing the likelihood of securing research grants and academic positions. Therefore, we 

celebrate the expansion of research publication waiver programs of many publication companies 

for Global South researchers. We commend recent efforts by many Global North researchers and 

their institutions to pay open-access fees for their accepted papers so that African experts can 

access them. We also acknowledge efforts by publication companies to create journals focusing 

on papers from the Global South even if they cover small study areas with limited generalizations. 

Likewise, we applaud efforts to diversify the reviewer pool and editorial boards of many research 

journals, however, we worry that this will result in a greater workload for the few selected African 

experts. Research4Life [https://www.research4life.org/] and other similar programs that allow 

African researchers to access published papers, need to be advertised widely and integrated into 

academic programs for students and early career scientists to be exposed to these opportunities. 

Other Open Science avenues such as accessible pre-prints should be encouraged. We strongly urge 

the leadership and Editors-in-Chief of journals published by African professional societies and 

institutions to transform their journals into online editions hosted on stable servers and platforms 

and strive for indexing their journals in global literature databases. This will help increase the 

visibility of these journals and the local experts who publish with them.  

 

 

Apart from research publications, we encourage local experts, especially early career scientists, to 

attend in-person scientific conferences as a means of building their professional network, gaining 

visibility in the scientific community, and meeting potential collaborators. While travel costs may 

be prohibitive, we acknowledge registration waivers and travel support provided by conference 

organizers to Global South participants and we advocate for sustained efforts and expansion of 

such initiatives. Professional societies that claim to have global membership should also explore 

hosting their conferences in the Global South more frequently than current trends. Global North 

scientists, their academic institutions, and funding agencies must promote research ethics that fund 

and ensure equitable collaborations with local African experts throughout all stages of research76,89. 

On the other hand, African experts should be empowered with resources and tools to foster 

equitable research collaborations and set clear authorship guidelines with their foreign 

collaborators before committing to an international collaborative research team. 

 

Policy and Governance 

 

https://www.research4life.org/


 

 

Many conservation and environmental policies were introduced by colonial and settler 

governments based on Western scientific knowledge, aiming to 'save' African biodiversity. 

However, these policies were implemented without local consultation and often blamed local 

communities for deforestation and land degradation105. The rapid deforestation and land 

degradation, often attributed to both local communities and climate change, led to the 

establishment of Departments of Forestry across colonial Africa in the late 19th century106,105. 

However, colonial institutions lacked a deep understanding of the local ethnographic relationships 

and natural history, which led to tensions between colonial governments and African 

communities105. Furthermore, colonial governments extracted numerous resources from Africa for 

their own benefit107. The history of establishing protected areas in Africa includes the forced 

removal of local and Indigenous communities from their ancestral lands, the strict enforcement of 

conservation laws that restricted access to biocultural resources and sacred sites108,109, and the 

exclusion of these communities from participating in the management of these areas110. This 

created an atmosphere of mistrust between African government scientists, and traditional 

institutions, thus hindering effective community-based biodiversity conservation. However, 

European voyagers, Christian missionary groups, and colonial institutions brought several food 

crops which significantly improved food security in the region111. 

 

After gaining independence, the 1968 Algiers Convention became the first continental agreement 

to emphasize the importance of African conservation and wildlife protection112. Subsequent 

meetings of African leaders have continued to emphasize the importance of biodiversity 

conservation, culminating in the development of the 2003 African Convention on Nature and 

Natural Resources113. Additionally, many African governments have promulgated new 

environmental and conservation laws, continued to create protected areas, and ratified various 

international conservation treaties, including commitments to produce national biodiversity action 

plans (NBSAPs) submitted to the Secretariat of the Convention on Biological Diversity every five 

years. Studies show that the implementation of NBSAPs is poor and ineffective in many African 

countries114, despite the relatively high public awareness and engagement in its development115. 

To make laws is easy, but implementation is costly; environmental policies are challenging to 

implement when institutional structures are weak, funding is limited, political willpower is low, 

local stakeholders are largely ignored and excluded from protected area management, and 

corruption is prevalent116,117,118,119. Policy development and implementation are also plagued by 

research gaps15,117, partly due to limited funding resources for research. In many parts of Eastern 

and Southern Africa, protected area management has transformed from a state-rule, top-down 

system to a wider governance system that acknowledges the Indigenous communities, community-

based conservation practices, enforcement of environmental laws and with assistance from mostly 

international conservation NGOs, and a diversified funding scheme, based mainly on proceeds 

from ecotourism and international support120,112. In West and Central Africa, however, government 

unilateral rule of protected areas is prevalent, with a small but growing trend of private sector and 

local stakeholder engagements. Ecotourism is relatively underdeveloped in West Africa, thus, 

funding for protected areas is limited to meager government support. Thus, it is not uncommon for 

large protected areas to be managed by a small number of park rangers121,122,123,124,125. A study 

showed that the annual estimated cost of managing protected areas inhabited by African lions 

ranges between U.S. $1.2-2.4 billion, compared to an annual expenditure of U.S. $381 million 

collectively spent in 23 African protected areas126. 



 

 

Although there are arguments in favor of creating protected areas, this process is often linked to 

the mistreatment and forced removal of Indigenous communities from their ancestral lands110. In 

such cases, the forced removal of Indigenous people from their land leads to a lack of trust and 

cooperation with the government in managing protected areas110. In other cases, Indigenous 

communities were allowed to stay within the protected areas as enclave communities, but as time 

went by, their populations grew, resulting in increased harvesting pressure and demand for land 

for subsistence farming127. Thus, African governments struggle to balance biodiversity 

conservation and protecting the rights of the Indigenous people. Moreover, many local 

communities are losing their ethnic identities, native languages, and cultural ties to their homelands 

due to relocations, modernization, and mobility. In other cases, however, a divide exists between 

African and Western conservation philosophies. For example, while trophy hunting is increasingly 

seen as morally inappropriate with strong public opposition in Western countries128, many local 

communities in Africa view trophy hunting positively due to the significant challenges posed by 

human-wildlife conflicts129,130,131. High rates of human-wildlife conflicts exacerbated by 

ecotourism that contribute to the GDP of many East African countries also resulted in reduced 

enthusiasm by local communities for wildlife conservation132,133,134. While Indigenous-supported 

protected areas have sought to balance socio-cultural, livelihood, and biodiversity protection, 

further efforts are needed in this direction135. 

 

 

A major challenge for most African governments is species overexploitation, which is among the 

highest in the world, driven by dependence on natural resources for livelihoods136,137,138. This is 

illustrated through selective logging, poaching for bushmeat, illegal ivory and tusk hunting, and 

overharvesting of commercially viable medicinal plants139. While structures such as CITES 

(CITES140), regulate the international trade of threatened species, regional, national, and local sales 

of endangered species continue largely unchecked141,142. Moreover, many African governments 

face economic challenges resulting in unrest within their respective countries, terrorism, and weak 

or unstable governments, therefore, conservation research and education are not their priority143. 

 

 

In response to these challenges, a forward-looking policy framework should foster inclusive 

ecology education and research tailored to the African context. Transformative ecology education 

and research, as well as effective governance on biodiversity conservation, are all hinged on 

national, regional, and continental policy frameworks and implementation. Transformative 

curricula and pedagogies that bridge TEK with Western science require a revised education policy 

across various academic levels144. A funding policy that facilitates scholarships and grants to merit 

and underprivileged students and researchers is warranted to improve access to quality research 

opportunities across Africa145. Ecology research in Africa can benefit from policies that enhance 

collaboration and research partnerships among Africa-based research institutions, decolonize the 

scientific process, and motivate diaspora engagement11. African governments, especially those in 

West Africa must develop sustainable funding schemes that will back research and development 

in their respective countries. Increased government funding will have profound impacts on ecology 

research and education across African universities. Studies have shown that funding for R&D 

results in economic development and enhancement146. Knowledge sharing among tertiary 

institutions, conservation NGOs, and government-funded research institutes must be promoted. 

Funding from the private sector and alumni groups should be encouraged to diversify the 



 

 

university financial base and ensure their long-term viability. While many non-governmental 

institutions are working towards better science in Africa, government support is critical for the 

sustenance of such initiatives. Strong policies should decolonize science processes by creating an 

environment that challenges colonial legacies in science, empowering researchers to adopt 

inclusive, diverse, and ethical practices50. African governments need to adequately finance 

research by researchers in Africa, and more funding provisions are needed to fund the participation 

of African researchers in internationally funded research programmes and projects to reduce 

inequitable and unethical research practices. Decolonization of research and education in Africa 

requires the empowerment of local experts by both African governments and international funders, 

relearning the science of ecology and conservation, and an appreciation of cultural values and 

indigenous knowledge. 

 

 

A balance of power in protected area management with Indigenous People and Local communities 

(IPLC) is beneficial for biodiversity, the people, and local economies. Policies that vest absolute 

land ownership powers to the government, at the detriment of IPLCs and their traditional 

institutions, need to be revised. Strategic implementation of policies that enhance the engagement 

of IPLCs and other stakeholders in policy formulation and community-based conservation is 

advocated147,148. Community engagement requires years of trust building as opposed to strict 

enforcement of laws and forced land grabbing. African governments and other policies should 

recognize and respect indigenous knowledge systems by supporting research initiatives, allowing 

for a more equitable distribution of resources and recognition149,150. Inclusive socioeconomic 

development of local communities, coupled with institutional strengthening and awareness 

creation must be prioritized to reduce the dependence on natural resources for 

livelihoods151,152,153,154. 

 

Conclusions 

 

Species overexploitation and habitat loss are the greatest threats to Africa biodiversity and these 

drivers are expected to increase due to high population growth and continued dependence on 

natural resources in Africa. Moreover, economic development in Africa continues to grow, 

supported by a relatively young population, which potentially increases the demand for land for 

industrialization and urbanization. Therefore, maintaining the delicate balance among economic 

development, human growth, and biodiversity conservation and attaining the transformative 

change requires training ecologists in advanced research methods and technologies, as well as the 

development of real world problem solving skills, integration of TEK in the scientific process, 

productive collaborations among African ecologists, technological advancement that will support 

cutting edge research, engagement with the African Diaspora, open science and knowledge sharing, 

and sustainable funding base for these and many more initiatives. These new directions require 

policy intervention that will codify them into law to ensure government support and funding. We 

hope for a healthy African biodiversity where populations of native fauna and flora are resilient to 

environmental stresses and disturbances, and a balanced interaction between human and nature, 

which are guided by relevant and problem-solving ecology education and research. 

  



 

 

Table 1. Doors for enhancing ecology research, education and policy in Africa 

 

Doors Challenges Opportunities and solutions 

Education 1. Colonial foundation of ecology education, 

excluding African traditional ecological 

knowledge (TEK) 

2. Limited foundation courses in ecology and 

skills development in community-based 

conservation 

3. Classroom-focused teaching with poor 

education field trips and project-based 

learning 

4. Heavy teaching workload, high lecturer-

student ratio, and inadequate teaching 

facilities 

1. Transform curricula to integrate TEK 

and project-based learning 

2. Offer of foundational ecology courses 

that increase global competitive 

ability of African graduates 

3. Increase funding for education and 

teaching technology 

4. Engage Diaspora as adjunct faculty to 

teach core courses (brain circulation) 

5. Break bureaucratic barriers to 

transformative changes 

Research 1. Colonial structure characterized by 

Western science philosophy, excluding 

TEK 

2. Parachute science by Global North 

scientists and institutions driven by higher 

funding leverage and power dynamics 

3. Insufficient research funding, leading to 

limited capacity for scientific production 

and publication 

1. Boost funding for research from 

African governments, institutions and 

the private sector 

2. Promote brain circulation through 

Diaspora engagement 

3. Index African journals in global 

databases 

4. Foster collaborations and resource 

sharing among African research 

institutions 

Policy and 

governance 

1. Weak governance and poor policy 

implementation 

2. Inadequate policies for education and 

research investment 

3. Colonial governance creating local 

tensions 

1. Strengthen regional cooperation for 

transboundary research 

2. Develop inclusive policies involving 

Indigenous communities in research 

designs and science-based protected 

area management 

3. Establish sustainable funding and 

partnerships 

4. Facilitate Africa Diaspora 

engagement 

5. Policy interventions to support 

equitable research partnerships 

6. Implement 1% GDP funding policy 

for research and development 
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