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EXECUTIVE SUMMARY

Malaria continues to impose a significant economic and public health burden on Africa. In 
2021, the continent accounted for 95% of the global 247 million new malaria cases and 96% of 
the 619,000 malaria-related deaths. Notably, over three-quarters (77%) of these deaths oc-
curred among children under the age of five. At present, ten countries—Burkina Faso, Camer-
oon, the Democratic Republic of the Congo, Ghana, Mali, Mozambique, Niger, Nigeria, Uganda, 
and the United Republic of Tanzania—have been classified as High Burden, High Impact (HBHI) 
nations, collectively contributing to 68% of all malaria cases and 70% of malaria-related fatali-
ties globally. Furthermore, approximately 1,031,000,000 individuals across Africa are estimated 
to be at risk of contracting malaria.

Extensive studies have consistently demonstrated a strong correlation between economic 
development rates and the burden of malaria, underscoring malaria’s role as a critical imped-
iment to economic progress. The direct economic costs of malaria are substantial, placing 
immense strain on the limited resources of the affected African nations. Countries severely 
burdened by malaria exhibit Gross Domestic Products (GDPs) that are up to five times lower 
than those of malaria-free nations. The annual economic growth loss in endemic countries is 
estimated at 1.3%, equating to as much as US$12 billion in lost productivity. Moreover, malaria 
contributes to between 5-8% of school absenteeism among African children and causes an 
additional 2.4 to 6.5 days of absenteeism per student.

The costs associated with malaria prevention and treatment further highlight the economic 
challenge. The annual cost of protecting one individual against malaria ranges from US$1.18 
to US$5.97 through vector control measures. Diagnosis costs have a median of US$6, while 
treatment costs for each case vary depending on severity, ranging from US$9 to US$89.93. As 
such, malaria remains the foremost public health priority in Africa, with the costs of treatment 
and disease prevention far exceeding the financial capacities of most African governments.

A further pressing concern is the recent introduction and establishment of Anopheles stephen-
si, a species of mosquito that poses a significant threat to the Horn of Africa and beyond. This 
invasive species, which tends to bite outdoors, could exacerbate the existing malaria burden 
and undermine the gains made in malaria control over the past two decades.

The global response to malaria control heavily relies on donor funding, which is currently only 
sufficient to meet half of the required global funding targets. This reliance on external financ-
ing is unsustainable and highly vulnerable to shifts in political priorities in donor countries. 
Approximately a quarter of the global malaria funding is directed to Africa for the provision of 
insecticide-treated nets, rapid diagnostic tests, and medicines, while national funding should 
cover the operating costs of the broader health sector.
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Existing malaria control measures, including the use of Long-Lasting Insecticidal Nets (LLINs), 
Indoor Residual Spraying (IRS), and Larval Source Management (LSM), have demonstrated 
limited effectiveness, especially against the newly introduced invasive mosquito species. This 
underscores the necessity for the development and adoption of innovative mosquito control 
approaches, such as Attractive Targeted Sugar Bait (ATSB), Endocticides, Improved Housing, 
Sterile Insect Technique (SIT), and Paratransgenesis. Research into these methods is ongoing, 
and their potential for improving malaria control strategies is considerable.

To supplement existing malaria control efforts, innovative technologies like Gene Drive present 
promising long-term solutions to protect the most vulnerable populations and address the ma-
laria burden in Africa. The African Union (AU) has recognised the potential of Gene Drive tech-
nology and has endorsed its development, with support from the African Union Development 
Agency (AUDA-NEPAD). This initiative aims to foster conducive environments for research, 
develop regulatory frameworks, and engage stakeholders across African Union Member States, 
ensuring a collaborative approach to the ongoing fight against malaria.

To advance gene drive technology and enhance malaria control efforts, the following strategic 
recommendations are proposed:

1.	 Case-by-Case Project Evaluation: Assess individual gene drive projects to ensure rigorous 
analysis of feasibility, risks, and alignment with malaria control goals. This approach will 
facilitate targeted resource allocation and enable tailored risk management strategies.

2.	 Sequential, Milestone-Driven Strategy: Implement a phased strategy to promote sustainable 
progress, building upon each milestone to strengthen adaptability, manage risks, and foster 
confidence among stakeholders. This structured approach will ensure the scalable develop-
ment of gene drive applications.

3.	 Consortium-Led Framework Development: Establish a consortium comprising diverse AU 
Member States and stakeholders to create a cohesive framework for scaling and testing 
gene drive technology. This consortium should facilitate cross-sector collaboration and 
communication from controlled settings to broader field trials.

4.	 Enhance Regulatory and Financial Mechanisms: Work with AUDA-NEPAD to bolster regula-
tory frameworks and engage stakeholders effectively. Establish sustainable funding sources 
to support gene drive research and development, drawing on successful models from global 
initiatives.

5.	 Promote African-Led Commercialisation and Innovation: Develop Africa-centred entities to 
commercialise gene drive technology, utilising shareholding structures to attract investment 
from both the public and private sectors. Establish an incubator focused on transitioning 
gene drive research to market-ready applications, fostering leadership roles for African sci-
entists.

Phase II Recommendations
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6.	 Alignment with AU Agenda 2063 and SDGs: Ensure gene drive initiatives align with the Afri-
can Union’s Agenda 2063 and the United Nations’ Sustainable Development Goals (notably 
Goals 3 and 17), focusing on sustainable malaria control, technology adoption, and capaci-
ty-building across Africa.

7.	 Institutional Capacity Building: Invest in capacity-building to enhance the technical and reg-
ulatory capabilities of African institutions. Support training programmes, develop compre-
hensive biosafety manuals, and engage communities to build trust and foster acceptance of 
gene drive technology.

8.	 Systematic Stakeholder Engagement: Maintain consistent engagement with communities, 
governments, and health sector partners to increase awareness of gene drive technology’s 
potential benefits and address concerns. Transparent communication will be critical for 
fostering public understanding and support.

9.	 Risk Assessment and Regulatory Harmonisation: Ensure harmonisation of biosafety regu-
lations across Africa to support the safe deployment of gene drive technology. Strengthen 
mechanisms for comprehensive risk assessments and post-deployment monitoring to 
maintain high safety standards.

By addressing these recommendations, APET believes that the AU can support an integrat-
ed vector management approach that leverages emerging gene drive technologies, aiming to 
reduce malaria transmission and improve economic and public health outcomes across Africa. 
This framework will also position Africa as a leader in innovative health solutions, promoting 
sustainable growth and resilience against vector-borne diseases.
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IMPACT OF MALARIA ON AFRICA’S DEVELOPMENT  

1.1	 SOCIO-ECONOMIC IMPACTS OF MALARIA

Malaria remains an economic and public health burden on Africa. Worldwide, 247 million new 
cases leading to 619,000 deaths have so far been recorded in the year 2021 with a high share 
of the burden (95% new cases and 96% Malaria deaths) in Africa (WHO Malaria Report, 2022).   
Out of the recorded deaths, 77% are children and the daily average deaths reported are about 
1000 children under the age of 5. Currently, 10 African countries (Burkina Faso, Cameroon, the 
Democratic Republic of the Congo, Ghana, Mali, Mozambique, the Niger, Nigeria, Uganda and 
the United Republic of Tanzania) have been classified as High Burden, High Impact (HBHI) 
countries. They account for 68% of all malaria cases and 70% of malaria deaths reported. In 
2021, the population at risk of malaria in Africa was estimated at 1,031,000,000 persons in 42 
countries and the situation seems to be getting worse with the years. As reported by the WHO, 
between 2020 and 2021, malaria cases in HBHI countries increased from 163 million to 168 
million people, an increase associated with disruption to services during the COVID-19 
pandemic.

Several peer-reviewed studies have consistently shown a close correlation between the rate of 
economic development and the burden of malaria, indicating that malaria is an important con-
straint on economic progress. The direct financial costs of malaria are enormous and weigh 
heavily on the limited resources of affected African countries. Countries severely affected by 
malaria have up to five times lower Gross Domestic Product (GDP) than those without malar-
ia. (Jobin, 2014). It is estimated that the annual growth loss in countries with endemic malaria 
is as high as 1.3 %  and with up to US$12 billion in lost productivity. (Gallup and Sachs, 2001; 
Sachs and Malaney, 2002).

Other studies have shown that malaria contributes between 5% to 8% of absenteeism in school 
among African children (Halliday KE 2020) and is responsible for between 2.4 - 6.5 days of 
absenteeism from school (Akazili J 2007; Tawiah T 2015).  In  Kenya, malaria was reported by 
caregivers to account for over a third of school days missed (King N 2015). In addition, cerebral 
malaria in particular is known to have a direct impact on intellectual development in children 
through impaired attention and brain cognitive functions (Holding PA and Snow RW 2001). 

The costs of malaria prevention and treatment in Africa reveal that the economic cost of pro-
tecting one person per year ranges from US$1:18 – US$ 5.97 with vector control, diagnosis 
with a median cost of US$6 and the treatment for each case depending on severity ranges 
from US$9 – US$89.93 Malaria is therefore, an urgent Africa public health priority as its cost 
of treatment and disease prevention are higher than what African governments can afford. As 
such, malaria is holding back Africa’s economic development and demographic transition.

1
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1.2	 IMPACT OF CLIMATE CHANGE ON MALARIA TRANSMISSION DYNAMICS

The current global interventions rely largely on donor funds that can only meet half of the glob-
al funding targets. This is deemed to be unsustainable and highly vulnerable to changing polit-
ical priorities in donor countries. A quarter of this funding goes to Africa for insecticide-treated 
nets, rapid diagnostic tests and medicines leaving the national funding to cover operating 
expenditure in the general health sector. Augmenting the current vector control, case man-
agement and intermittent preventative treatments, with up-to-date technologies such as gene 
drive may present a sustainable attractive option to protect the most vulnerable populations. 

There has been a substantial burden of malaria on global health, based on data presented in 
the WHO Malaria Report 2023.  This report illustrated that despite progress in combating the 
disease, malaria continues to pose a significant challenge, particularly in sub-Saharan Africa 
and Southeast Asia, where the majority of cases and deaths occur. The WHO data revealed 
that in 2022, there were an estimated 247 million cases of malaria worldwide, leading to over 
600,000 deaths, with children under the age of five and pregnant women being the most vul-
nerable.  These figures emphasise the urgency of implementing more effective strategies for 
prevention, control, and treatment to reduce the global malaria burden and achieve the goals 
outlined in the Global Technical Strategy for Malaria 2016–2030. 

The report also underscored the influence of climate change on the transmission dynamics of 
malaria, emphasising how shifts in temperature, humidity, and rainfall patterns directly impact 
the behaviour and survival of malaria-carrying mosquitoes, particularly the Anopheles species. 
Temperature is a crucial factor affecting the development of the malaria parasite, Plasmodium, 
within mosquitoes, as well as the breeding cycle of the Anopheles mosquitoes themselves. 
Increased temperatures can shorten the extrinsic incubation period—the time it takes for the 
parasite to develop inside the mosquito—thus potentially increasing transmission rates in cer-
tain regions.

Changes in rainfall patterns are also critical, as rainfall creates breeding sites for mosquitoes in 
stagnant water sources. Excessive rainfall can lead to more standing water, thereby increasing 
the mosquito population, while droughts can limit breeding opportunities. However, irregular 
rainfall patterns, especially in regions not traditionally known for high malaria prevalence, can 
alter the geographical distribution of mosquitoes, extending the range of malaria to areas that 
were previously less affected. For example, higher altitudes that were once malaria-free due to 
cooler temperatures are now seeing an uptick in cases as temperatures rise. 

Humidity levels play a role in mosquito survival, as higher humidity can extend their lifespan, 
giving them more opportunities to spread the disease. Low humidity, conversely, tends to 
reduce mosquito survival. As climate change alters these variables, regions may experience 
shifts in malaria transmission seasons, with some areas facing prolonged transmission peri-
ods or experiencing outbreaks at unexpected times of the year. 
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1.3	 GENDER CONSIDERATIONS

The interplay between climate change and malaria necessitates adaptable public health strat-
egies that consider these evolving conditions. It calls for enhanced surveillance systems, 
vector control measures, and community-based interventions to mitigate the effects of climate 
change on malaria transmission. Additionally, climate-informed health planning is needed to 
anticipate and respond to shifts in malaria patterns, particularly in regions that might become 
newly susceptible to the disease.

Women account for more than 52% of Africa’s population and therefore, they need to be ac-
tively involved in malaria control strategies to substantially contribute to the achievement of 
the malaria elimination goal. In addition, women’s vulnerability to malaria during pregnancy 
continues to carry substantial risks for the mother, her foetus and the newborn child. However, 
women should not solely be perceived as victims when addressing the malaria burden. Their 
often deep understanding of family and community thoughts on malaria, their involvement in 
the management of malaria cases and control tools, and their contribution to farming, forestry 
and fishery, make them valuable key stakeholders and agents of change at different levels of 
malaria control strategies to boost malaria elimination through the innovative technology like 
gene drive.

It is especially critical in the context of pregnancy, to prevent the transmission of malaria, 
where malaria can have severe consequences, such as maternal anaemia, low birth weight, 
premature birth, and even infant mortality. The risk to unborn children makes it crucial to pri-
oritise malaria prevention and treatment among pregnant women, through measures such as 
intermittent preventive treatment in pregnancy (IPTp) and insecticide-treated bed nets (ITNs).  
The health of pregnant women directly affects the health of future generations, underscoring 
the need for targeted interventions in malaria control.

Women’s involvement in vector control strategies is also pivotal, as they often play a central 
role in household-level decision-making related to health practices, childcare, and the use of 
preventive measures such as bed nets and indoor residual spraying.  By actively engaging 
women in community-based malaria prevention programmes, Africa can harness their influ-
ence in promoting health-seeking behaviours and adopting vector control measures within 
their communities. This approach not only helps to reduce malaria transmission but also 
empowers women through participation in public health initiatives, fostering gender equality in 
health leadership.

However, it is equally important to acknowledge the economic influence and cultural de-
cision-making roles of men in many African societies, particularly in decisions regarding 
resource allocation for vector control measures. Men often hold significant influence in 
household finances and community leadership, which can directly affect the availability and 
implementation of vector control strategies such as bed nets, spraying programmes, and 
healthcare access.  Therefore, updated statistics and data analysis should also reflect how 
men’s roles in financial decisions impact the success of malaria control interventions, high-
lighting the importance of engaging both men and women in holistic community-driven ap-
proaches to malaria eradication.
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In addition to gender dynamics, the impact of war, civil unrest, and displacement on malaria 
control efforts presents another critical challenge, especially in conflict-affected AU Member 
States. In regions experiencing instability, health infrastructure is often compromised, leading 
to disruptions in malaria prevention programmes, supply chains, and health service delivery. 
Displacement of populations due to conflict often results in crowded living conditions with lim-
ited access to vector control measures, increasing the risk of malaria outbreaks. For instance, 
South Sudan and the Central African Republic have faced challenges in maintaining malaria 
control amidst conflict, leading to higher prevalence rates and increased mortality among dis-
placed populations.

Statistics from these conflict-affected areas demonstrate a correlation between civil unrest 
and malaria resurgence, as disrupted health systems struggle to provide consistent preventive 
and curative services. For example, during conflicts, the distribution of bed nets and malaria 
medications often becomes irregular, leading to spikes in transmission. Additionally, displaced 
populations may lack access to clean water and sanitation, creating more breeding grounds for 
mosquitoes and worsening the situation. Addressing the impact of conflict on malaria control 
requires targeted international support and collaboration among African Union Member States 
to ensure that malaria prevention remains a priority even in humanitarian crises.

Therefore, an effective malaria strategy in Africa should address the interconnected challeng-
es of gender, economic roles, and conflict. It should prioritise vulnerable populations such as 
pregnant women while ensuring that men’s roles in decision-making are leveraged for better 
resource allocation. Furthermore, targeted interventions are needed in conflict-affected regions 
to maintain malaria control efforts and protect displaced populations. Through a comprehen-
sive approach that considers these dimensions, Africa can make significant strides in reducing 
the burden of malaria and achieving health equity across the continent.

Since gene drive technology is independent of individual use, it provides extensive communal 
benefits regardless of the age or gender of individual members of the communities and a com-
parative advantage to the existing tools. This benefit can be increased by integrating a gender 
lens in the engagement principles for gene drive technology. Women have experience, exper-
tise, perspectives and capacities that can contribute to effective behaviour change in family, 
community and decision-making processes regarding the knowledge building for informed de-
cisions regarding gene drive research and deployment in Africa. Women at the community level 
and the decision-making arena, should be involved in gene drive debate on risks, benefits and 
governance. The use of gene drive technology for Africa should go through the gender-sensi-
tive approach because malaria and its control tools are a domain for which gender specificity 
is needed. Besides, it enhances the sustainability of control efforts and African development 
processes and enhances the acceleration of the malaria elimination agenda through the com-
bination of competencies between women and men. By considering gender norms, roles and 
relations between women and men and the way they affect malaria control strategies, it makes 
sense to target women and men-specific skills to support effective management of the gene 
drive technology.
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1.4	 THE MALARIA BURDEN IN WAR-RAVAGED INTERNAL DISPLACED AREAS
In the last couple of years, a dramatic escalation of terrorist attacks has occurred in sever-
al countries in Africa and when combined with the unending ethnic and religious conflicts, it 
has changed many African countries from being relatively peaceful nations to war-ravaged 
countries.  In such countries, it is common to find several million people who are internally 
displaced and living under difficult conditions where they are vulnerable to exposure to malar-
ia, especially women and children. In addition, a lot of constraints limit the implementation of 
conventional malaria control strategies. These include the proximity of people to each other, 
the nature of the houses and beds they sleep on, the poorly constructed community housing 
structures etc. all contributing to weaknesses in conventional malaria control measures. Gene 
drive technology for malaria control would help to circumvent challenges associated with 
malaria transmission in internally displaced areas.

In the Sub-Saharan African region, the gap between the need for funding and resources avail-
able to prevent and treat malaria has more than doubled since 2017, from $1.3 billion to $2.6 
billion in 2019. The $3 billion invested in malaria in 2019 fell far short of what was needed to 
make progress towards global targets (WHO ) The shortfall was associated with the COVID-19 
crisis which devastated prevention and treatment programmes from 2020 to 2021 and rolled 
back the gains made. It is now recognised that the available resources for malaria control in 
Africa have never matched the need and while high-income countries spend trillions to man-
age the consequences of COVID-19, there is a need to rethink the ethical and world justice sys-
tem for the malaria fight in Africa. Malaria kills a child every minute in Africa and this has gone 
on for decades compared to the overall mortality that was experienced with COVID-19. The 
malaria fight requires more attention, more funding and the use of transformative and innova-
tive tools to complement existing tools like gene drive to tackle it.

Particularly, funding for malaria control, particularly from national and international organisa-
tions, involves ethical considerations that impact the equity, transparency, and effectiveness 
of resource allocation. While funding for malaria initiatives increased from US$1.7 billion to 
US$2.6 billion in 2019, this growth still falls short of the estimated US$6.8 billion needed an-
nually to achieve global malaria targets, particularly in vector control research and programme 
implementation.  The funding gap poses ethical questions about prioritisation and resource 
allocation among malaria-endemic regions, raising concerns about whether the most vulnera-
ble populations receive adequate support. 

Ethical funding mechanisms should ensure that resources are distributed equitably, with a 
particular focus on low-income countries that bear the highest malaria burden. The allocation 
of resources should aim to reach marginalised populations, including rural communities and 
conflict zones, where malaria prevalence is often highest. Failure to address these disparities 
can continue to perpetuate health inequities and undermine global efforts to eradicate malaria. 

1.5	 ETHICAL CONSIDERATIONS IN THE MALARIAL BURDEN
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Transparency in fund disbursement and utilisation is crucial to ensure that malaria control 
programmes are effective. International donors, such as the Global Fund and WHO, and nation-
al governments should uphold accountability in how funds are used, avoiding mismanagement 
or corruption that could divert resources away from critical vector control and treatment initia-
tives.  Effective monitoring and evaluation systems are needed to track the impact of funded 
projects and ensure that allocated funds directly contribute to malaria reduction goals.

The COVID-19 pandemic significantly disrupted global health funding, including resources 
allocated to malaria control. Many countries, faced with resource constraints due to the pan-
demic response, had to reallocate funds away from existing malaria programmes to address 
the emergency needs of the pandemic.  This shift in funding priorities resulted in setbacks for 
malaria prevention and treatment, such as delays in bed net distribution, reduced vector con-
trol activities, and disruption of routine malaria services.

WHO estimates that malaria control programmes in some regions experienced up to a 50% re-
duction in funding during the peak of the pandemic. This decline in resources not only threat-
ened progress toward malaria elimination but also led to a resurgence of cases in some areas, 
reversing gains made in previous years. The ethical challenge lies in balancing immediate pan-
demic response with the sustained support needed to address endemic diseases like malaria, 
which continue to claim thousands of lives, especially in Sub-Saharan Africa.

The development of malaria vaccines represents a critical advancement in the fight against 
malaria, but investment challenges persist. Despite the approval of the RTS, S/AS01 (Mos-
quirix) vaccine by the WHO, scaling up its production and distribution remains a challenge due 
to funding limitations. Ethical concerns arise over the affordability and availability of the vac-
cine to low-income countries most affected by malaria, ensuring that pricing strategies do not 
hinder accessibility for those in need. 

Investment in new vaccines, such as the R21/Matrix-M vaccine, should consider the ethical 
implications of patent rights, technology transfer, and local production capabilities. Ensuring 
that African countries can manufacture and distribute these vaccines locally would address 
issues of vaccine equity and help overcome barriers to timely access. 

The use of gene drive requires careful regulatory oversight and international cooperation to 
ensure that deployment is safe and responsible, particularly in regions where ecosystems are 
already vulnerable. Ethical frameworks should guide the research, testing, and deployment of 
gene drive technology, prioritizing safety and the long-term impact on both human health and 
environmental balance. Therefore, ethical considerations in funding mechanisms, vaccine de-
velopment, vector control, and gene drive technology are crucial to advancing malaria control 
in Africa. Addressing these ethical dimensions will ensure that interventions are fair, equitable, 
and sustainable, enabling progress toward malaria eradication in a manner that respects com-
munity needs and protects vulnerable populations.
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1.6	 DOMINANT MALARIA VECTORS IN AFRICA AND INVASIVE SPECIES 

1.7	 THREAT OF NEW MOSQUITO SPECIES (ANOPHELES STEPHENSI)

There are more than 3,500 species of mosquitoes worldwide and of these, only about 100 
species of Anopheles are known to transmit the human malaria parasite in Africa. Although 
there are important differences among these species that influence their role in malaria trans-
mission, the dominant vector species for most malarial transmission come from the closely 
related species of the Anopheles gambiae complex (Anopheles arabiensis, Anopheles coluzzii, 
and Anopheles gambiae s.s.) and the Anopheles funestus complex (Anopheles funestus s.s.) 
(Battle et al., 2012; Sinka et al., 2012; Coetzee et al., 2013).  

There are further three, highly anthropophilic dominant vector species in Africa, An. moucheti, 
An. nili, and An. coustani. Those from the gambiae and the funestus complex are undoubtedly 
the most important vectors transmitting both Plasmodium falciparum and Plasmodium vivax 
parasites to humans and contribute to the bulk of the global malaria burden in Africa (Sinka et 
al. 2010). Anopheles nili complex, (An. nili s.s., An. carnevalei, An. ovengensis), An. moucheti 
complex (An. moucheti moucheti, An. moucheti nigeriensis); and An. mascarensis is consid-
ered a secondary vector in Madagascar, Comoros, and Mayotte (Fontenille & Campbell, 1992; 
Fontenille et al., 2003; Marrama et al., 1999). Anopheles moucheti is also an important second-
ary vector in equatorial forests in Central and West Africa (Antonio-Nkondjio et al., 2002; Anto-
nio-Nkondjio et al., 2008; Mattingly, 1949; Manga et al., 1995). 

Among the invasive mosquitoes, Anopheles stephensi is a new major malaria vector with or-
igins in South Asia and the Middle East, especially the Arabian Peninsula (Coetzee, M. 2020). 
The vector is known to transmit two major malaria parasite species: Plasmodium falciparum 
and P. vivax (Tadesse et al 2021; Balkew et al., 2020). An. stephensi was first reported in the 
Horn of Africa from Djibouti in 2012 and has now been found in many cities and towns in urban 
settings in Ethiopia (Carter et al., 2016; Balkew et al., 2021), Sudan (Ahmed et al., 2021a, 2021b) 
Somalia, and recently in Nigeria (Global Malaria Program 2022).  There is a real risk of An. 
stephensi spreading further in the African cities. Africa has experienced rapid urbanization in 
recent years, rising from 31.5% of the population living in urban areas in 1990 to 42.5% in 2018. 
By 2050, approximately 60% of the population is expected to live in urban areas.

The recent invasion and establishment of Anopheles stephensi represent an imminent and 
substantial threat to the Horn of Africa and the wider African region and could jeopardise the 
two decades of gains in malaria control in Africa, especially to the continent’s rapidly growing 
cities. The main mosquito-control interventions used in Africa, including the use of Long-Last-
ing Insecticidal Nets (LLINs), Indoor residual insecticide spray (IRS), and Larval source man-
agement (LSM) are not likely to work against the invasive mosquito species since they tend 
to bite people outdoors. Successes in reducing the malaria burden could be threatened by 
the recent detection of this invasive species in several countries in the Horn of Africa and its 
neighbours.



2ND EDITION REPORT - GENE DRIVES FOR MALARIA CONTROL AND ELIMINATION IN AFRICA

15

Table 1 
 Ways in which Anopheles stephensi mosquito species differs from Africa’s main 

dominant malaria vector Anopheles gambiae

The threat of the new mosquito vector, An. stephensi, which has better adapted to large urban 
areas could make the situation worse. In Ethiopia, it is resistant to several classes of insecti-
cides, most notably pyrethroids, carbamates, organochlorides, and organophosphates (Yared 
et al., 2020). However, it is not clear the mechanisms conferring resistance in An. stephensi in 
Ethiopia.

An. stephensi is found throughout South Asia, where it can transmit both Plasmodium falci-
parum and P. vivax parasites in a diverse set of habitats, from rural to highly urban settings 
(Subbarao et al. 2019). The success of this vector in urban locations is due to its ability to 
utilize water tanks, wells, and other artificial containers as larval habitats (Kumar et al. 1992; 
Gayan et al. 2017). Furthermore, it has shown substantial resistance to water pollution (Batra 
et al. 2001). In the last decade, Anopheles stephensi has been discovered outside of its tra-
ditional endemic region in Asia and was first detected in Djibouti in 2012 (Faulde et al. 2014). 
Anopheles stephensi species differs from the main dominant vector Anopheles gambiae in 
Africa in many respects as shown in Table 1 below. 

Species Characteristics Anopheles gambiae Anopheles stephensi

Habitat Mainly rural Mainly urban

Egg laying niche Natural water bodies, ponds, 
puddles and streams

Human water containers and 
natural water bodies

Peak biting period Late nights so can be 
prevented by sleeping under a 
bed net

Evenings before bedtime so 
sleeping under bed nets is not 
effective.

Resting surface after biting Rests on surfaces indoors, 
and is killed by indoor 
residual sprays

Rests outdoors and avoids con-
tact with indoor residual sprayed 
surfaces.
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OVERVIEW OF EXISTING, EMERGING AND RE-EMERGING 
INTERVENTIONS FOR MALARIA CONTROL

2.1	 BACKGROUND 

2.2	 EXISTING INTERVENTIONS FOR MALARIA CONTROL

Malaria control involves strategies aimed at reducing the transmission, incidence, and impact 
of malaria through measures such as insecticide-treated nets (ITNs), indoor residual spraying 
(IRS), prompt diagnosis and treatment with artemisinin-based combination therapies (ACTs), 
and vaccination efforts like the RTS,S/AS01 vaccine in high-burden areas. For example, ITNs in 
Nigeria have reduced malaria incidence by up to 50%, while IRS in South Africa’s KwaZulu-Na-
tal province has helped significantly lower cases. 

Malaria vector control, a key component of broader control efforts, specifically targets mosqui-
to populations that transmit the disease. This includes using Indoor Residual Spraying (ITNs), 
Insecticide-Treated Nets (IRS), larval source management (LSM), and innovative gene drive 
technology, as seen in Burkina Faso. These approaches reduce mosquito populations and 
disrupt their ability to spread the malaria parasite. Together, these methods provide a compre-
hensive approach to mitigating malaria’s impact, particularly in regions with high transmission 
rates.

The current malaria vector control tools, using long-lasting insecticidal nets (LLINs) and indoor 
residual spraying (IRS) are critically important in malaria control and have saved many lives 
(Huho et al., 2013). These tools include (i) Insecticide-treated nets and indoor residual spray-
ing (IRS) (ii) Drugs (treatment and prophylaxis) (iii) Malaria vaccines and (iv) Indigenous 
treatments.

Insecticide-treated nets and indoor residual spraying (IRS): The effectiveness of insecti-
cide-treated nets and indoor residual spraying (IRS) in Africa is being threatened and under-
mined by insecticide resistance, residual transmission, and vector behaviour changes to-
ward more early evening and outdoor biting malaria vectors. Malaria vectors exhibit different 
behavioural characteristics that mitigate the effectiveness of vector control strategies. For 
example, traditionally, An. gambiae s.s. has been regarded as a human-biting, late-night in-
door-feeding and indoor-resting mosquito, while An. arabiensis is found more often in drier 
environments and is more zoophagic with outdoor biting and resting behaviours. Subsequent-
ly, shifts towards earlier evening biting by An.gambiae s.s. (before people enter houses to sleep 
under LLINs) and later biting by An. funestus (biting in the morning after sunrise are examples 
of behavioural plasticity enabling these species to avoid contact with the LLIN and IRS insecti-
cides.

2
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Drugs (Treatment and Prophylaxis): When it comes to the use of drugs for malaria treatment, 
early diagnosis and prompt, effective treatment of malaria is a key to good case management 
of malaria. In the absence of an effective vaccine worldwide deployed, the therapeutic use of 
antimalarial agents remains the only method for the management and prophylaxis of malaria 
in Africa. Thus, preventing or delaying resistance is essential for the success of the case man-
agement strategy. Thus, to help protect current and future antimalarial medicines, all episodes 
of malaria are now treated with at least two effective antimalarial medicines with different 
mechanisms of action. For uncomplicated malaria, WHO recommends the use of “Artemisinin 
Combination Therapies” (ACTs) for the treatment of adults and children (except pregnant wom-
en in their first trimester).

Malaria vaccine clinical development: One of the tools for combating malaria, is to have an 
effective and safe malaria vaccine (Peter D et al 2010; Gardner MJ et al 2002 and Florens  L, 
et al 2002). Research and development on malaria immunization continues and is still very 
active. With the relative increase in research funds for the malaria vaccine development, nota-
ble advances are being made in this field where the complexity of the Plasmodium and its life 
cycle, antigenic variations and lack of knowledge of the interactions between the parasite and 
the immune system of the human host have made research on malaria vaccines very difficult. 
Malaria vaccine research should overcome its constraints to meet the three objectives focused 
on: (i) the induction of strong, long-lasting and strain-transcending immune responses; (ii) 
identification of protective antigens for stage-specific immunity; (iii) the successful combina-
tion of immunogenic antigens (Vasee S M et al 2004).

Indigenous treatments: Most of Africa’s biodiversity plays major specific roles in the cultural 
evolution of human societies and plants have been an integral part of life in many indigenous 
communities. Many communities in Africa have much-elaborated plant knowledge (Barrow, 
1996).  Medicinal plants have played significant roles in the treatment of malaria and have 
been recommended in curbing resistance posed by Plasmodium parasites to conventional an-
timalarial drugs (Iwalokun et al., 2008; Adegbolagun et al., 2013). Traditionally, herbal medicine 
has remained the backbone for the treatment of malaria for thousands of years. Today, several 
plants have been used in the world as a treatment for malaria and presented in different forms 
as tea bags, blisters, solutions, capsules, tablets etc. The first antimalarial drug (quinine) was a 
herbal medicine isolated from the bark of the Cinchona tree, in the family of Rubiacea. In early 
1632, an infusion of the Cinchona bark was used for the treatment of human malaria. Artemisia 
annua is another earliest millennial medicinal plant that was rediscovered in China from which 
artemisinin was isolated (Adebayo et al., 2011). From the foregoing, it becomes evident that for 
successful control of mosquitoes, a comprehensive approach using different interventions is 
necessary and none of the existing tools is satisfactory. A further review of the opportunities 
and challenges of these interventions is discussed in Box 1.



2ND EDITION REPORT - GENE DRIVES FOR MALARIA CONTROL AND ELIMINATION IN AFRICA

18

Box 1: Highlights of existing malaria control interventions

Insecticide-treated nets and indoor residual spraying (IRS)
LLINs and IRS specifically target indoor-biting and indoor-resting mosquitoes. However, 
the widespread scale-up of LLINs and IRSs has changed vectors’ distributions and be-
haviours, with An. gambiae s.s. and An. funestus diminishing in abundance relative to An. 
arabiensis (Amek et al., 2012).

Drugs as treatment and/or prophylaxis
Several studies showed that the efficacies of most antimalarial agents are compromised by 
the emergency of drug-resistant malaria parasites (Dondorp AM, et al 2009; Noedl H, et al 
2008; Ross LS et al 2018; Uwimana et al 2020). Resistance to artemisinin derivatives has 
arisen recently in P. falciparum in South-East Asia which has threatened control efforts. 
Some studies have shown high rates of treatments failures for ACTs in the treatment of 
malaria in Africa (Uwimana A. et al 2020; Gansané, A et al 2021; Moriarty LF,2021; Dimbu 
PR et al 2021). The sulfadoxine/pyrimethamine drug regimen is now no longer effective for 
intermittent preventive treatment in pregnancy and infancy in most of eastern Africa and 
parts of central Africa (Amimo F, Lambert B, Magit A, et al. 2020).  The fact that resistance 
has been reported for nearly all available antimalarial agents reinforces the urgent need to 
develop new antimalarial agents (Menard D and Dondorp A 2017).

Drugs as treatment and/or prophylaxis
Several studies showed that the efficacies of most antimalarial agents are compromised by 
the emergency of drug-resistant malaria parasites (Dondorp AM, et al 2009; Noedl H, et al 
2008; Ross LS et al 2018; Uwimana et al 2020). Resistance to artemisinin derivatives has 
arisen recently in P. falciparum in South-East Asia which has threatened control efforts. 
Some studies have shown high rates of treatments failures for ACTs in the treatment of 
malaria in Africa (Uwimana A. et al 2020; Gansané, A et al 2021; Moriarty LF,2021; Dimbu 
PR et al 2021). The sulfadoxine/pyrimethamine drug regimen is now no longer effective for 
intermittent preventive treatment in pregnancy and infancy in most of eastern Africa and 
parts of central Africa (Amimo F, Lambert B, Magit A, et al. 2020).  The fact that resistance 
has been reported for nearly all available antimalarial agents reinforces the urgent need to 
develop new antimalarial agents (Menard D and Dondorp A 2017).

Malaria vaccine clinical development
In 2022, there were 89 candidate malaria vaccines in progress or having undergone clinical 
evaluation through 153 clinical trials on the WHO website. Only the RTS, S vaccine result-
ing from the collaboration between GSK and MVI has been prequalified and recommended 
for use by the WHO after 30 years of research and development. This vaccine has demon-
strated efficacy of 30 to 50% in Phase III to the point of raising hope and good adaptation 
with EPI. In Burkina Faso, the R21/MM vaccine has shown good efficacy results in phase II 
trials. 



2ND EDITION REPORT - GENE DRIVES FOR MALARIA CONTROL AND ELIMINATION IN AFRICA

19

Indigenous treatments
More than 2000 plant species from 160 families used to treat malaria or fever in Africa have 
been studied and dozens of plants with antimalarial activity discovered covering more than 
175 antiplasmodial compounds extracted from plants. Satish and Kale, 2013 reported over 
one hundred thirty-nine medicinal plants for their use as antimalarials. A study by Willcox 
showed 1277 plant species from 160 families listed that have been used to treat malaria 
(Willcox, 2004). A large number of controlled trials of herbal preparations for uncomplicated 
malaria have been tested in Africa with promising results.

2.3	 THE EMERGING AND RE-EMERGING INTERVENTIONS EMPLOYED AS 
          MALARIA VECTOR CONTROL
Endocticides: In recent days, the use of systemic insecticides in veterinary, horticulture, and 
medical entomology (Yadav & Devi 2017) has shown that the development of resistance to 
these insecticides in pests is minimal (Abbas et al 2015; Bass et al 2015). Evaluation of Iver-
mectin, Fipronil, and Eprinomectin in humans/animals is now demonstrating that these endoc-
ticides could soon serve as novel malaria transmission control tools by reducing the longevity 
of Anopheles mosquitoes that feed on treated hosts, potentially decreasing Plasmodium par-
asite transmission when used as mass drug administration (MDA). Endectocides are drugs 
applied directly to hosts to kill endoparasites and ectoparasites, mainly blood-feeding arthro-
pods (Yakob 2016).  Although being used for the control of nematodes in humans and other 
vertebrates, endectocides can be toxic to Anopheles spp. When mosquitoes feed on a host that 
recently received these drugs (Foy et al 2011).

Attractive Targeted Sugar Bait (ATSB): The attractive-toxic sugar baits are a new vector control 
tool based on the “attract and kill” approach. The approach is based on the natural behaviour 
of the mosquitoes to feed on plant sugars as an energy source immediately after emergence 
and intermittently during their life history. It is a known fact that successful sugar feeding by 
mosquito adults helps in mosquitoes’ high survival rate and reproductive fitness. The sug-
ar-feeding behaviour of mosquitoes is being tapped to formulate ATSBs by combining a con-
centrated sugar-based food source, an olfaction stimulant to lure mosquitoes and a systemic 
insecticide to kill them. It is believed that the development of ATSBs may contribute to their 
localized control.

Improved/Innovative Housing: It has been observed that poor housing is associated with an 
increased risk of malaria incidence (Tusting et al., 2015). Anopheles gambiae s.i. The major Af-
rican malaria vector, enters houses at night through open eaves, the gap between the top of the 
wall and the roof. The integration and installation of screening on doors, windows, and closing 
of eaves in houses can reduce vector density indoors, potentially reducing the incidence of 
malaria and other malaria-related complications (Lindsay et al., 2003; Kirby et al., 2008, 2009; 
Atieli et al., 2009; Massebo & Lindtjørn 2013; Ogoma 2010).

Figure 2 1: Box 1:  Highlights of existing malaria control interventions
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Sterile Insect Technique and Boosted SIT: The sterile insect technique (SIT) is one of sever-
al genetic control methods developed to control mosquitoes, such as Aedes and Anopheles. 
(Lees et al. 2015; Abraham et al. 2007). SIT is a species-specific and environmentally friendly 
pest population control method and consists of releasing male insects that are either sterilized 
using ionizing radiation or transformed to carry a lethal gene (Alphey 2014). In the former case, 
wild virgin females mated to these males will transmit lethal mutations to their offspring or 
genetic systems reducing their fitness (Dyck et al. 2021). The SIT has been successfully used 
throughout the world to suppress or eradicate field populations of several insect pest species 
such as fruit flies, moths, screwworm flies, mosquitoes and tsetse flies (Klassen et al. 2021; 
Lees et al. 2021). For the Aedes group, pilot trials showed the effectiveness of the SIT in sup-
pressing natural populations (Bouyer et al. 2020; Lees et al. 2021; Gato et al. 2021). 

SIT faces many technical and logistical constraints, particularly when it comes to treating 
insect populations over large areas (Cuisance et al. 1984). This is why a new control method 
called “boosted SIT” has been proposed to reinforce the SIT. It combines SIT and the self-dis-
semination of a biocide by the insect. (Bouyer et Lefrançois 2014). This approach consists of 
coating the sterile males with a thin layer of biocide that will then be carried to the breeding 
sites by mated females (Figure) (Bouyer et Lefrançois 2014; Mains et al. 2015). (credit drawing: 
L. Douchet). Studies on Aedes mosquitoes (Ae albopictus, aegypti) have shown that exposure 
to PP can reduce the reproductive capacity of mosquito females. (Ohba et al. 2013; Murtaza et 
al. 2022). Given the results on the Aedes mosquitoes, SIT and boosted SIT remains a potential 
technique that could be applied effectively in the control of the Anopheles mosquitoes.

Figure 2 2 A &B: Main principles of the SIT (A) and the Boosted SIT (B). 
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For SIT: 1) Irradiation to sterilize males, 2) mating with females to sterilize them, 3) blood-fed 
females lay sterile eggs into breeding sites, 4) no larvae

For Boosted SIT: 1) Coated sterile males with PPF, 2) transfer of PPF to females while mating, 
3) blood-fed and contaminated females transfer the PPF to the breeding sites while laying 
sterile eggs, 4) contaminated breeding sites   water induce larval mortality (credit drawing: L. 
Douchet)

Paratransgenesis: With the increased spread of many insect-vectored parasites and the arrival 
of newly emerging diseases, the need for effective control is vital. Control methods generally 
use several strategies and are focused either on preventing the vector from feeding upon the 
host and transmitting the disease, or on treating infected individuals with drugs. One of the 
most successful twentieth-century methods of controlling insect vectors, however, was the 
widespread use of insecticides. However, this strategy has limitations. 

Recently, ingenious attempts to control insect vectors have turned to: i) genetic modification 
so that the vector competence to transmit pathogens is reduced or the insect is engineered 
with a lethal transgene causing death during development (Shaw et al., 2019).

Figure 2 3: Summary of the analysis and selection of bacteria from vector microbiota for cultiva-
tion and genetic modification in vitro The microorganism (A) is genetically modified by the in-
sertion of an exogenous gene in a plasmid (B) or directly into the bacterial chromosome (C). The 
transgenic bacteria are offered to adult insects through an attractant bait. In the insect’s digestive 
tract, the genetically modified microorganism expresses a peptide capable of interrupting the 
transmission of the parasite or a dsRNA that can silence genes in the parasite or the vector, if 
these are sensitive to RNA interference, thereby blocking parasite development. Abbreviations: 
dsRNA, Double-stranded RNA (Norman et al., 2022).
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Population suppression/reduction: This is the Target Malaria technology in development based 
on principles of genetic control that involve the release of GM mosquitoes into the environ-
ment to ultimately suppress the population of wild mosquitoes through genetic means. Target 
Malaria work focuses on decreasing the number of female vector mosquitoes in a population 
because only females bite and their number usually determines future population size. The 
project is currently targeting only three very closely related species namely Anopheles gambi-
ae, Anopheles coluzzii and Anopheles arabiensis. that are responsible for most transmission of 
malaria parasites in Africa.

The Oxitec technology uses the self-limiting gene approach as a pest control method where 
the Friendly™ males are planned to be released to reproduce with wild females, such that their 
offspring will inherit a copy of the self-limiting gene. This gene disrupts the proper functioning 
of the insects’ cells by over-producing a protein, interfering with the cells’ ability to produce 
other essential proteins needed for development. This will disrupt the insect’s normal develop-
ment and ability to survive to adulthood. This gene can be adjusted to function only in females, 
to enable large-scale and simple production of Friendly males only, and to target the pest 
female, which is frequently the most damaging. This self-limiting gene can be turned off with 
an antidote called tetracycline; allowing us to breed our Friendly™ males and females at a large 
scale without the need for any additional genetic engineering. Oxitec has initiated new projects 
in the fight against malaria, targeting Anopheles stephensi and Anopheles albimanus. A further 
review of these emerging and re-emerging interventions is discussed in Box 2.

BOX 2: HIGHLIGHTS OF EMERGING AND RE-EMERGING INTERVENTIONS FOR 
MALARIA CONTROL

Endocticides
Ivermectin and other endectocides could soon serve as novel malaria transmission control 
tools by reducing the longevity of Anopheles mosquitoes that feed on treated hosts, po-
tentially decreasing Plasmodium parasite transmission when used as mass drug admin-
istration (MDA). Through the World Health Organization, an Ivermectin road map has been 
developed to scale up the use of MDA administration in humans and livestock. Currently, 3 
large-scale trials are underway in Mozambique and Kenya to evaluate the epidemiological 
and entomological impact of ivermectin MDA on humans and livestock in Kenya and Mo-
zambique to develop a complementary strategy for malaria elimination.

Attractive Targeted Sugar Bait (ATSB) 
This method is suitable to be combined with any type of low-risk gut toxin, which makes it 
a potential and acceptable tool to fight rising resistance against conventional contact pes-
ticides (Allan 2011).  ATSB trials conducted in Mali against An. gambiae in an arid habitat 
with relatively little sugar source vegetation proved to be highly successful resulting in over 
98% reduction in vector populations (Müller et al 2010; Beier et al 2012). Currently, Phase III 
large-scale trials are being conducted in Kenya, Zambia, and Mali to evaluate the efficacy, 
cost-effectiveness, and acceptability of ATSB for malaria burden reduction in Africa. 
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Improved/innovative Housing
Evidence shows that poor quality housing and neglected peri-domestic environments are 
risk factors for the transmission of malaria, and arboviral diseases (e.g. dengue, yellow 
fever, chikungunya, Zika and leishmaniasis). Housing interventions are essential for reduc-
ing morbidity, mortality, and human suffering, promoting economic growth, well-being and 
poverty reduction. There is a need to implement relevant vector control interventions that 
go beyond the health sector and strengthen multisectoral approaches – with housing being 
a key part of the African response.

Sterile Insect Technique and boosted SIT
For malaria vectors, significant progress has been made towards operationalizing the SIT 
technology for malaria control over the years. However, one of the main limitations being 
faced is the absence of an efficient genetic sexing system. The improvement of the SIT 
technology through boosted SIT facilitates the self-dissemination of a biocide that allows 
the horizontal transfer of the latter between two insects of the same species, for example, 
the male to the female through mating. (Wang et al. 2014) While laying sterile eggs. The 
contaminated breeding sites’ water also induces larval mortality (as shown in the credit 
drawing by Douchet). The biocide here is an insect juvenile hormone mimic (Sullivan and 
Goh 2008) named pyriproxyfen which has extremely low toxicity effects on humans at 
doses recommended by the WHO (WHO 2009). Pyriproxyfen has traditionally been used in 
aquatic habitats to prevent mosquito larvae and pupae from developing into adults (Dhad-
ialla et al. 1998; Hustedt et al. 2020). South Africa has planned to eliminate local malaria 
transmission by 2023 and use a SIT programme targeting Anopheles arabiensis (Ntoyi et 
al. 2022). The SIT has proven to be effective at the insular scale or in isolated populations 
of Aedes species (Zheng et al. 2019). 

Biological Control using Wolbachia viruses
Biological control using Wolbachia viruses involves manipulating Wolbachia infections in 
mosquito populations to reduce disease transmission. This approach typically includes 
releasing Wolbachia-infected male mosquitoes into the wild, leading to the production of 
non-viable offspring. Recently, Wolbachia viruses, known as phage WO, have been utilized 
to enhance the effectiveness of these strategies. Field trials have shown promise in reduc-
ing mosquito populations and curbing diseases like dengue fever, but further research is 
needed to fully understand the long-term impact and ensure safety and sustainability. 

Biological control using entomopathogenic fungi:
Biological control using entomopathogenic fungi involves using specific fungi to target 
and control insect populations. These fungi infect insects, causing disease and ultimately 
leading to their death. They can be applied as biopesticides and have shown effectiveness 
in various fields such as agriculture and public health. The method is advantageous due to 
its specificity and reduced impact on non-target organisms.
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Paratransgenesis
Paratransgenesis is a promising and particularly ingenious strategy currently being devel-
oped for controlling vector-transmitted diseases (Fig. 1). It utilises the genetically manipu-
lated native microbiome (mutualistic symbiotic and commensal bacteria, fungi and viruses) 
of the vector insect to inhibit or kill the disease pathogen (Marchesi et al., 2015). Native 
symbionts or commensals isolated from the vector are genetically transformed in vitro to 
produce antipathogen factors and then reintroduced to the insect to interrupt the life cycle 
of the disease organism. The great advantage of this method over genetically transformed 
mosquitoes is that the transformed bacteria/fungi/viruses used may have the ability to 
colonise a range of different insect vector strains and even species.

Population replacement
The “Transmission Zero” approach being undertaken by UC, Irvine seeks to develop and 
test transmission-blocking traits of transgenic malaria mosquitoes with the ultimate aim 
of eventually eliminating malaria transmission. Researchers have recently addressed the 
following key requirements for transgenic Anopheles mosquitoes that would render them 
suitable for a population suppression–based malaria control strategy: (i) effector trans-
genes that efficiently suppress Plasmodium infection; (ii) targeting of the malaria parasite 
with multiple independent effectors to potentiate suppression and minimize the probabil-
ity for the development of resistance; (iii) spatiotemporal specificity in expressing these 
transgenes for effective targeting of different developmental stages of the parasite; and (iv) 
transgene selection to allow minimal fitness cost to the mosquitoes.

Population suppression/reduction
Target Malaria technologies in development are based on principles of genetic control 
which propose to involve the release of GM mosquitoes into the environment to ultimately 
suppress the population of wild mosquitoes through genetic means. Target Malaria devel-
opmental pathway is made of three phases. Subject to the approval of the relevant regu-
latory authorities, this plan proposes to include the phased release of different strains of 
genetically modified (GM) mosquitoes in different countries over several years.

The starting point involves the use of sterile male GM mosquitoes (denoted DSM=Dom-
inant Sterile Male) which are not capable of producing viable offspring and thus are not 
intended to persist in the environment (i.e. “self-limiting”) nor represent a means of vector 
control. The main objective of this phase is to enable the Target Malaria project to conduct 
controlled studies using GM mosquitoes in the field to assess various biological parame-
ters and build local capacity with project partners.

The second phase is proposed to experimentally evaluate a second “self-limiting” strain 
of GM mosquitoes (denoted by the acronym PMB = Paternal Bias Male) which has been 
genetically modified to produce predominantly male offspring and is thus anticipated to 
persist in the environment for a slightly longer period than the DMS strain.
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The PMB strain may have a local impact on population levels near release due to the antic-
ipated effect of producing a male bias in future generations, but is not intended for mosqui-
to vector control, and will serve only as a development phase to evaluate the experimental 
parameters. The final phase is expected to result in the release of a genetically modified 
mosquito capable of being self-sustaining and viable in the environment through a genetic 
strategy known as “gene drive”.

It will be used for malaria vector control interventions. GM mosquitoes developed for 
“gene-drive” strategies will be evaluated in the later stages of Target Malaria’s staged trial 
plan, following the evaluation of sterile and self-limiting strains in open-field trials. Lab-
oratory work mainly takes place in Europe and Africa, where researchers are developing 
and evaluating mosquito strains. For each iteration, if laboratory assessments prove suc-
cessful, the next step sees project partners in Africa reaching out to national governments 
to secure the necessary permits for small-scale release of the GM mosquitoes in selected 
village sites in Africa. This multi-phased pathway allows for the progressive development 
of scientific knowledge, operational awareness and skills development with a broad group 
of stakeholders, such as scientists, regulatory bodies, as well as policymakers and 
communities.

Figure 2 4: BOX 2: HIGHLIGHTS OF EMERGING AND RE-EMERGING INTERVENTIONS FOR 
MALARIA CONTROL
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IMPLEMENTATION OF THE FIRST APET GENE DRIVE 
REPORT

3

3.1	 AU DECISIONS ON THE FIRST GENE DRIVE REPORT

At the African Union Summit of Heads of State and Government of July 2017, African leaders 
committed to investing in the development and regulation of the gene drive technology as 
well as other innovations, including next-generation insecticides for indoor residual spray and 
LLIN, rapid diagnostic tests (RDT) and artemisinin-based combination therapy (ACT) for the 
elimination of malaria. The African Union High-Level Panel on Emerging Technologies (APET) 
has recommended gene drive as one of the technologies on the horizon that has the potential 
to contribute to the control and elimination of malaria on the continent. In 2018, through rec-
ommendations of the African ministers responsible for science and technology, the Executive 
Council of the African Union called upon Member States to harness emerging technologies, 
including gene drive, in their development initiatives. All these political pronouncements speak 
to the fact that the continent appreciates the economic gains that can be realised by eliminat-
ing malaria. The key African Union decisions on gene drive technology are highlighted below 
in Box C.

Box C:  Key African Union Decisions on gene drive technology 
from the first APET report

•	 AU Decisions of 2016: The African Union Assembly through Assembly/AU/Dec.618 (XX-
VII) “Endorses” the request by the Technical Specialised Committee (STC) on Education, 
Science and Technology that the NEPAD Agency working with the AUC should advise 
Member States and RECs on matters of technology prospecting including regulatory 
and ethical requirements that need to be put in place for the continent to benefit from 
emerging technologies for economic development and environmental sustainability. 
Further directs the NEPAD Agency to establish a system for obtaining expert contribu-
tions on the matters of technology development, acquisition and deployment for eco-
nomic development.

•	 AU Decisions of 2017: The African Union Assembly through the Assembly/AU/
Dec.649(XXIX), “Commits” to sustain the gains made in the fight against Malaria and 
monitor antimalarial drug resistance and insecticide resistance; COMMITS ALSO to 
invest in the development and regulation of the gene-drive technology as well as oth-
er innovations including next generation insecticides for Indoor Residual Spraying and 
Long Lasting Insecticidal Nets, Rapid Diagnostic Tests and Artemisinin-based Combi-
nation Therapy for the elimination of malaria and REQUESTS the Commission, WHO and 
NEPAD Agency to support these initiatives.”
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3.2	 STATUS OF IMPLEMENTATION OF RECOMMENDATIONS BY AUDA-NEPAD 

•	 AU Decisions 2018: The African Union Executive Council through the EX.CL/
Dec.987(XXXII)R “Takes note” of the progress that the African Union High-Level Panel 
on Emerging Technologies (APET) has made since its inception and its analysis of the 
first three emerging technologies on Gene Drive for control and elimination of malaria; 
Drones in the horizon: transforming Africa’s agriculture; and Micro-grid: empowering 
communities and enabling transformation in Africa. “Requests” the African Union and 
Member States to harness these emerging technologies for development initiatives.

•	 AU Decisions 2022: the 4th ordinary session of the specialized technical committee on 
education, science and technology (STF-EST 4) further directs APET to provide support 
in the establishment of an Africa Integrated Vector Management Platform, and to com-
mence research and publishing of a supplementary report on the Panel’s earlier report 
on gene drive technology.

Initially, the program took a regional approach, focusing on West Africa, and is currently ex-
panding continentally. AUDA-NEPAD and the West Africa Health Organization (WAHO) col-
laborate with partners to strengthen the capacity of regulators and relevant stakeholders in 
Member States and RECs to ensure that countries can explore the potential of existing and 
new vector control approaches. Interventions include (i) developing appropriate guidelines for 
the various phases of product development; (ii) conducting capacity strengthening to deepen 
the understanding of regulators and relevant stakeholders; (iii) sensitising beneficiary com-
munities and government officials; (iv) monitoring and evaluating the impact of interventions; 
and (v) using evidence from West Africa to advocate for the scale-up of the IVM programme to 
other regions.   

The IVM Programme operationalises the APET recommendations by building the platform, 
using gene drive as a pathfinder approach among the technologies on the horizon. Due to the 
unique nature of the technology, the regulatory pathway being targeted forms a breakthrough 
model for other emerging technologies that need to be harnessed for economic development 
in future.  For instance, Wolbachia-infested mosquitoes which control dengue have been 
released elsewhere but not yet in Africa. A key component of the platform is that regulators 
in agriculture, environment, health and other relevant stakeholders are best informed in order 
for them to make evidence-based decisions for the benefit of saving the African populations 
from the burden of malaria and vector-borne diseases. There is a need for a balance between 
ensuring the safety of the environment and human health without being so restrictive as to 
lose the potential health benefits of the various vector control approaches. This entails strong 
coordination between health and environmental regulators at national and regional levels. 

Figure 3 1: Box C:   Key African Union Decisions on gene drive technology from the first APET 
report

3.2.1	SCOPE AND APPROACH
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3.2.2	STAKEHOLDER AND LANDSCAPE MAPPING

The programme is currently working to strengthen the development of an enabling regulatory 
environment for effective vector control tools in highly endemic African countries. AUDA-NE-
PAD is collaborating with AU Member States and RECs in Africa to strengthen the regulatory 
systems for vector control tools through integrated vector control platforms. AUDA-NEPAD’s 
role is enhancing awareness, strengthening regulatory bodies, and building regulatory research 
capacity relating to vector control technologies across the African Union to ensure adequate 
capabilities to manage their deployment.

In the case of health applications, the regulation of emerging vector control technologies is a 
collective responsibility of both environmental and healthcare regulators. As these emerging 
vector control technologies have potential health benefits, it is important to create aware-
ness among public health delivery system stakeholders. Introducing the technologies to such 
stakeholder groups facilitates eventual ownership of the technologies and creates awareness 
as to the pathways that will be followed to ensure the products reach the end-users. This re-
quires building strong coordination between healthcare and environmental regulators at na-
tional, regional and continental levels. The stakeholders identified are as follows:

Table 2
Stakeholder engagements of the AUDA-NEPAD IVM Program

Identified sectors Stakeholders engaged

Regulators

•	 21 National Academies of Sciences, E., & Medicine. (2016). Gene drives on the horizon: advancing science, 
navigating uncertainty, and aligning research with public values: National Academies Press. 	 

•	 22 National Academies of Sciences, E., & Medicine. (2016). Gene drives on the horizon: advancing science, 
navigating uncertainty, and aligning research with public values: National Academies Press. 

Health, Agriculture and Environment •	 National Medicines Regulatory Agencies (NMRAs)/
National Health Products Regulatory Agencies

•	 Medicine regulation department
•	 Clinical trials department including facilities in-

spection units
•	 Product vigilance department
•	 National ethics committees
•	 National biosafety agencies
•	 Environmental regulators
•	 Expert groups (Environmental lawyers, ecologists, 

socio-economists, Agricultural experts)
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National Disease Surveillance and Prevention Units

National Malaria 
Programmes/ Neglected 
Tropical Diseases 
Programmes/Protection of Human Environment 
Programmes

•	 Malaria program leads (Epidemiologists, Entomol-
ogists, Laboratory technicians)

•	 National malaria research and capacity strength-
ening centres - Ministry of Health

•	 Research and development institutions – including 
academics and others under the Ministry of Health 
or scientific research or science and technology

Other Key Stakeholders

African Union •	 African Leaders Malaria Alliance (ALMA)
•	 AIDS Watch Africa (AWA)
•	 Pan-African Parliament
•	 Africa Centers for Diseases Control and Prevention 

(Africa CDC)

United Nations •	 World Health Organisation (WHO)

International Conventions •	 Meetings of parties serving as conferences of 
parties (COP-MOP) to the Convention on Biological 
Diversity

•	 Cartagena Protocol
•	 Nagoya and Kuala Lumpur Protocols
•	 International Union for the Conservation of Nature

Other Partners •	 Roll Back Malaria Partnership
•	 Eliminate 8
•	 Civil Society
•	 Faith-based organisations
•	 Organisation for Economic Community and Devel-

opment (OECD)
•	 Community Leaders
•	 Media
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3.2.3	 IMPACT OF AU RECOMMENDATIONS

The Integrated Vector Management (IVM) programme has had a significant impact on African 
Union (AU) Member States, particularly in strengthening regulatory systems for vector control 
tools. The programme has supported seven countries, including Burkina Faso, Djibouti, Ghana, 
Mali, Nigeria, São Tomé and Príncipe, and Uganda. In these countries, the IVM programme has 
had a significant impact on strengthening regulatory systems for vector control tools in the 
AU Member States, leading to increased stakeholder engagement, enhanced capacity for risk 
assessment and decision-making, and greater awareness and understanding of gene drive po-
tentials for malaria control. The programme has also facilitated transboundary discussions on 
the potential movement of GM mosquitoes and partnerships for gene drive product develop-
ment, triggering investment in research and development. The impacts of the IVM programme 
in selected countries in Africa are discussed in Box 3 below.

Box 3: The impacts of the IVM programme in selected countries in Africa

Burkina Faso: The country has made good progress in contained studies of genetically 
modified (GM) mosquitoes and ecological data collection, thanks to the support of the IVM 
programme. The programme has facilitated stakeholder engagement both nationally and 
regionally, increasing the level of information and understanding on gene drive and prepar-
ing for the future field release of GM mosquitoes. As a result, the regulators have gained 
enhanced capacity for risk assessment and decision-making, while the stakeholders have 
increased their level of information on the potential of gene drive for malaria control.

Uganda: The IVM programme in Uganda has successfully reviewed the application for 
contained studies with GM mosquitoes, and multi-stakeholder sensitization on gene drive 
mosquitoes has been carried out. This has created greater awareness of gene drive among 
various groups of stakeholders, and transboundary discussions on the potential movement 
of GM mosquitoes have been initiated within the East African Community. The ongoing 
research activities at UVRI have been successful, and key stakeholders have been informed 
and sensitized on gene drive potentials and the new developments of the technology. The 
IVM programme has also facilitated policy dialogue on the potential transboundary move-
ment of GM mosquitoes.

Mali:  The IVM programme has supported the successful application review for PCR studies 
using non-viable GM mosquitoes. The ongoing ecological data collection on selected sites 
to baseline and stakeholder engagement to share outcomes of phase 1 have been possible 
due to the support of the programme. The IVM programme has also facilitated the process 
of finalising proposals for capacity building in the genetic transformation of mosquitoes, 
based on the changed strategy in Mali. This has led to stakeholder buy-in and public ac-
ceptance being secured. Regulators have gained enhanced capacity for risk assessment, 
and stakeholders have increased their level of information and understanding of the poten-
tial of gene drive for malaria control.
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3.2.4	PROGRESS MADE THROUGH THE AUDA-NEPAD IVM PROGRAM

Nigeria:  The country has officially requested regulatory capacity building on gene drive 
from the IVM programme, which is a testament to the valued support provided to other 
countries. The programme has also identified a potential partner for gene drive product de-
velopment and triggered interest in investment in research and development on gene drives 
through engagements with member states. The IVM programme continues to facilitate 
partnership and strategically involve Nigeria fully in the regional consultations, providing 
support for leadership in tandem with Burkina Faso.

Ghana:  The IVM programme has received an official request from Ghana for regulatory 
capacity building on gene drive. The University of Ghana is leading research studies on 
A. gambiae ecology, and an insectary has been newly established. The programme has 
identified a potential partner for gene drive product development and triggered interest in 
investment in research and development on gene drives. The IVM programme continues to 
support a greater role for Ghana in the regional consultations on transboundary 
considerations.

The AUDA-NEPAD IVM program is an important initiative that seeks to develop regulatory ca-
pacity for gene drive technologies aimed at controlling malaria. This program has made signif-
icant progress in several areas, including capacity building, stakeholder engagement, and the 
development of guidelines.

Capacity building on gene drives: One of the most significant innovations of the program is the 
capacity building and strengthening of regulators for risk assessment, dossier review, and deci-
sion-making for gene drives in malaria elimination. This initiative is the first of its kind globally 
on the African continent, and it serves as a pathfinder for other regions seeking to develop sim-
ilar programmes. By building regulatory capacity, the program ensures that gene drive technol-
ogies are assessed and reviewed using rigorous scientific and ethical standards.

Stakeholder engagements on a transboundary technology: Another key innovation of the pro-
gram is the engagement of stakeholders at various levels, nationally and regionally. This en-
gagement is crucial for preparing for future field releases of genetically modified mosquitoes 
and advancing transboundary discussions, data transportability, and mutual recognition. Given 
that the technology is novel, these stakeholder engagements are also novel, and they ensure 
that the concerns and interests of different groups are considered in the development and im-
plementation of gene drive technologies.

Figure 3 2: Box 3:  The impacts of the IVM programme in selected countries in Africa
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Voluntary guidelines for gene drives:  Finally, the program has developed relevant voluntary 
guidelines and provided technical and material support to national stakeholders. These guide-
lines, developed by the West African region, are also novel and serve as a model for other re-
gions seeking to develop similar guidelines. Other regions are now requesting support to repli-
cate these guidelines, which demonstrates the impact and influence of the program.

2.	 High-level transboundary engagements: a. Establish Africa’s first continental platform for 
the regulation of genetically based vector control tools, employing integrated approach-
es. This platform will serve as a central hub for coordinating and harmonizing regulatory 
policies and guidelines across African countries. It will facilitate collaboration, information 
sharing, and decision-making processes to ensure safe and effective deployment of GBVC 
tools throughout the continent. b. Develop and disseminate voluntary guidelines to support 
stage 1, 2, and 3 releases of modified mosquitoes in both confined and open environments. 
These guidelines will provide a framework for conducting risk assessments, ensuring com-
pliance with safety standards, and implementing responsible and transparent practices 
during the various stages of releasing modified mosquitoes. The guidelines will be designed 
to enhance public confidence, promote regulatory consistency, and facilitate the adoption of 
best practices in GBVC.

Overall, the AUDA-NEPAD IVM program is a critical initiative that is making significant strides in 
developing regulatory capacity for gene drive technologies aimed at controlling malaria. In this 
regard, the key activities in the pipeline include:

In conclusion, the use of genetically-based vector control tools, such as gene drives, holds 
significant potential for reducing the burden of vector-borne diseases in Africa. However, their 
deployment requires a careful and integrated approach that takes into account the regulatory, 
social, and ethical implications. The IVM program provides a useful framework for guiding the 
development and deployment of these tools, with a focus on effective governance, community 
engagement, and capacity building. By implementing the programme’s objectives, AU Member 
States can ensure that genetically-based vector control tools are deployed in a safe and re-
sponsible manner that benefits both public health and the environment. 

1.	 Horizon scanning: a. Synthesize information on processes for broad and regular horizon 
scanning, monitoring, and assessments of the most recent technological developments in 
genetically based vector control (GBVC) tools. This will involve: 

      a)	 Gathering data from various sources, conducting analyses, and generating 
            comprehensive reports on the latest advancements in GBVC. 
      b)	 Create a dashboard that tracks the usage of gene drives in Africa. The dashboard will  
            provide real-time visualization and analysis of data related to the deployment and 
            impact of gene drives, enabling stakeholders to monitor and evaluate their effectiveness. 
      c)	 (c). Conduct a retrospective analysis of past work on GBVCs in Africa. This analysis will 
            help inform future roadmaps for introducing new GBVC tools in candidate AU Member 
            States. 
            By reviewing previous experiences and lessons learned, the analysis will guide the 
            selection of suitable strategies and approaches for successful implementation.
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Integrated vector management (IVM) is commonly defined as a rational decision-making pro-
cess to ensure the optimal use of resources to achieve efficient, cost-effective, and sustain-
able control of disease vectors. This could involve the use of several vector control methods 
to address a single disease or multiple diseases (WHO, 2009, 2012, 2019). In the context of the 
new vector control technologies, especially including those based on genetic modifications, 
AUDA-NEPAD promotes the integration among various sectors, and disciplines to address the 
complexity of considerations that are required to ensure full participation of stakeholders, their 
engagement in making informed decisions, and the acceptability of the final technology 
product.

Gene drive technology for instance, because of its potential for biased, preferential inheritance 
and its self-sustaining nature, may present potential challenges that relate, among others, to 
the prevention of the spread of the modified organisms beyond the intended geographical tar-
get areas, as well as how to limit its potential effects on the local non target organisms (WHO, 
2019). Therefore, there is a need for effective integration amongst several sectors, notably 
ethics, environment and biodiversity, public health, and agriculture to ensure that decisions are 
made timely towards the elimination of target diseases. Thus, AUDA-NEPAD promotes IVM as 
an integrated platform where stakeholders from various sectors and disciplines, at national, re-
gional, and continental levels can constructively engage and provide the necessary support for 
making decisions to allow the development and possible deployment of gene drive as a vector 
control tool, considering the scientific evidence on its efficacy and safety and in clearance with 
appropriate ethical values.

4

THE INTEGRATED VECTOR MANAGEMENT APPROACH OF 
AUDA-NEPAD

4.1	 APPROACH TO INTEGRATED VECTOR MANAGEMENT

Recommendation 4.1: Considering that genetic manipulations of living organisms in-
cluding mosquitos raise questions on the safety of the environment, biodiversity and 
have ethical considerations, we call on decision makers in the sectors of environment, 
agriculture, health to cooperate in making informed decision on the development and 
deployment of emerging genetically-based vector control tools. 
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4.2	 THE NEED FOR HARMONISED APPROACHES AND REGULATION
          FOR GENE DRIVE

4.3	 THE WEST AFRICA-IVM PLATFORM 

The development and deployment of genetically modified mosquitoes for vector control, in-
volve a key regulatory component on environment and biodiversity which in nature calls for 
multilateral agreements and harmonization across borders and sectors. The specific potential 
of the gene drive elements to spread and establish in the environment, as well as the possibil-
ity of their misuse and/or for improper experiments, reaffirm the need for harmonizing relevant 
regulations at all levels. Therefore, AUDA-NEPAD calls researchers and developers to establish 
networks of scientists and developers with the aim to register their projects and studies, share 
information and experience, peer-review ongoing developments and field testing. The goal is to 
promote a culture and practices of self-regulation regarding the gene drive development. 

In 2018, the African Union Development Agency – New Partnership for the Africa Development 
(AUDA-NEPAD), and the West Africa Health Organization (WAHO) jointly established the West 
Africa Integrated Vector Management (WA-IVM) platform to enable the region build strong 
collaboration between the health sector, and with other sectors to implement the integrated 
vector management strategy in the context of the new vector control technologies based on 
genetic modification.  Considering that malaria is the most important vector-borne disease in 
the region, the WA-IVM platform has planned to use malaria as a pathfinder disease in devel-
oping its integrating interventions. Upon success of the designed model, it is expected that the 
template will be adapted to improve vector control for other diseases. 

Priority interventions under the platform include (i) the development of appropriate guidelines 
and other technical documents to support the various phases of the gene drive product de-
velopment; (ii) training to deepen the understanding of the scientific evidence pertinent to the 
efficacy and safety of the new technology, (iii) engagement with beneficiary communities, gov-
ernment officials and other relevant stakeholders to secure buy-in and social acceptance of 
the technology; (iv) regular update on progress in R&D along with challenges encountered and 
lessons learned, (v) monitor the impact of capacity strengthening interventions and (v) advo-
cacy for the scale-up of the IVM programme to other regions and the continent, using evidence 
from the West Africa  experience (AUDA-NEPAD, 2018).

Recommendation 4.2: Considering the specific potential of the gene drive elements for 
integrated vector management to spread in the environment and persist in the target 
species,  we call for the harmonization of relevant regulations at all levels, and research-
ers and developers to establish functional regulatory and institutional frameworks to 
register their projects, share information, to ensure transparency and self-regulation. 
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4.4	 APPROACH TO IMPLEMENTATION OF THE IVM CONCEPT

4.4.1	STAKEHOLDER MAPPING 

Through the WA-IVM platform, regulators in agriculture, environment, health, and other relevant 
stakeholders are best informed and can make evidence-based decisions to the public health 
benefit.   Stakeholders engaged in the IVM platform should ensure that there is a balance 
between the considerations for environmental safety and the public health benefit. It is critical 
therefore to avoid the establishment of overly restrictive regulations that could cause to lose 
the potential health benefits expected from the new vector control tools.

To implement the WA-IVM concept, key stakeholder groups in the ECOWAS region were 
identified, and a governance structure was established.  

Several groups of stakeholders were identified to implement IVM for the development of genet-
ically based vector control technologies. These include (i) the health regulators, (ii) the environ-
ment and agriculture regulators, (iii) the national disease surveillance and prevention officers 
and (iv) representatives of various other relevant sectors.

The health regulators group is led by the National Medicines Regulatory Agencies (NMRAs) or 
National Health Products Regulatory Agencies which usually include several departments or 
units such as those in charge of Medicine regulation, clinical trials, and Product vigilance, 
respectively. National Ethics Committees is a critical component considering the growing 
importance of ethical considerations in decision making on genetically based vector control 
technologies.  

Environment and agriculture regulators group is led by the National Biosafety Agencies estab-
lished in countries based on the domestication of the Cartagena Protocol on Biosafety which 
is an international protocol under the Convention on Biological Diversity (CBD) that currently 
steers the global discussions on organisms modified with gene drive. Other environmental 
regulators and experts groups including environmental lawyers, ecologists, socio-economists, 
agricultural experts are represented in the platform.

The National Disease Surveillance and Prevention group is represented by the National Malaria 
Programme/Neglected Tropical Diseases, with the Malaria Control Programme and the Nation-
al Malaria Research and Training Centre as the leading sub-groups. Research and development 
institutions including academics and others under ministries of health or scientific research or 
science and technology are also involved.

Recommendation 4.3 To ensure effective implementation of the integrated vector man-
agement to harness emerging vector control technologies, policy makers should avoid 
developing overly restrictive regulations that could cause Africa to lose the expected 
potential health benefits, but rather ensure that there is a reasonable balance between 
environmental considerations and the public health benefits when developing regulatory 
policies.
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4.4.2	GOVERNANCE STRUCTURE OF WA-IVM 

Figure 4 1:Governance structure of WA-IVM

To operationalize the WA-IVM platform, a governance structure was established to respond to 
the need that vector control should be handled from an inter-sectoral perspective rather than 
being the single responsibility of the health sector. This is in line with the Global Vector Re-
sponse’s recommendations that Ministries of Health should collaborate with other ministries to 
efficiently implement a vector control programme.

Ultimately, the operationalization of the WA-IVM requires the establishment of a secretariat 
which is expected to be based at the WAHO, regional health organization, and is supported by 
AUDA-NEPAD. Technical working groups are composed of the various groups of experts iden-
tified through the stakeholders mapping and serve as the technical arm to the steering com-
mittee. Effective implementation of IVM on the ground requires the establishment in country, 
and operationalization of national platforms to provide opportunity to stakeholders to engage 
locally. It is then expected that lessons learned from national platforms will inform as needed, 
adjustments at the regional level and to improve other national IVM structures.

The governance structure comprises of a steering committee, a secretariat and a number of 
technical working groups (TWGs). The Steering committee is formed of heads of the national 
biosafety agencies and the heads of the National Medicines Regulatory Agencies (NMRAs) (Fig. 
1). Steering Committee is expected to report to the ECOWAS Council of Ministers of Health, 
which reports to the ECOWAS Summit of Heads of States and Government (Fig.1). 
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Recommendation 4.4:  Considering that platforms play a critical role in fostering intersec-
toral and multi-disciplinary dialogue to achieve effective IVM, ensure buy-in and 
acceptance of emerging vector control tools, we recommend that resources are mobilized 
from all relevant sources including research projects and national malaria programmes to 
operationalize national and regional IVM platforms.

Box 4:   Achievements of WA-IVM, Challenges and Lessons

Establishment and operationalization of the governance structure - The Steering Com-
mittee of the WA-IVM was inaugurated in September 2018 in Accra with the Minister of 
Environment, Science and Technology of the Republic of Ghana in the presence of officials 
from WAHO and the NEPAD Agency. All nominated members from the 15 ECOWAS Member 
States were in attendance and took an oath of service as members of the steering commit-
tee.  TWGs were launched in May 2019 in Abidjan with the Minister of Environment of the 
Republic of Cote d’Ivoire in the presence of officials representing AUDA-NEPAD and WAHO.  
Six initial thematic working groups were established, namely TWGs for health regulation, 
biosafety regulation, disease management and vector control, and Ethics. Despite serious 
disruptions by the COVID-19 pandemic soon after the launch of the operational phase of 
the IVM program, the West Africa IVM platform has made breakthrough achievements that 
greatly advanced regulatory policy and R&D on the continent in the GBVC space. 

Publication of technical guidelines -  With support of AUDA-NEPAD as secretariat, WA-
IVM developed and published, for the first time, a set of technical guidelines to support the 
regulatory capacity strengthening on gene drive in the continent. The publication of those 
guidelines has contributed to put the continent in a better position to leapfrog in the inno-
vative vector control space, as is recommended in the APET report.

Technical regulatory capacity strengthening -   WA-Africa IVM has provided support to the 
pioneer countries, Burkina Faso, Mali, and Uganda on various aspects, which has contrib-
uted to enhance the understanding of the new technology among the key stakeholders, 
enhance the technical capacities of regulators on risk assessment, risk management, risk 
communication, and decision-making processes. Tangible outcomes from those interven-
tions translated to the submission of applications for stage 1 and 2, review of dossiers and 
decision-making in full compliance with international standards.
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International engagement -   Another major achievement of the WA-IVM platform is the 
support provided to the African group of negotiators at the international negotiations under 
the United Nations’ Convention on Biological Diversity (CBD). Specifically, at the fourteen 
and fifteen Conference of Parties held respectively in Egypt and Montreal in 2018 and 2022, 
WA-IVM provided technical and material support to the delegates to build and strengthen 
a common position on the need for Africa to explore gene drive technology to accelerate 
the elimination of malaria on the continent. Such a support greatly contributed to avoid a 
global moratorium on the gene drive technology. 

Challenges and lessons learned - Despite the enthusiasm and commitment demonstrat-
ed by stakeholders at national and regional levels, full operationalization of the platforms 
was challenged with the insufficient availability of financial resources. It is expected that 
resources are mobilized for IVM from all relevant sources and made available for the re-
gional and national platforms. Research projects and national malaria programmes should 
consider allocating part of their stakeholder engagement budget to the IVM platforms to 
ensure regular convenings and all relevant integrating activities. 

Building on the regional West – Africa Integrated Vector Management platform experience 
and in pursuance of the political decisions and recommendations requesting that the IVM 
platform is scaled up to the continental level, AUDA-NEPAD is engaged to support the AU 
Member states and regional economic communities to establish the Africa-Integrated Vector 
Management Platform (Africa-IVM). Africa-IVM aims to provide a continental platform that is 
multi-ministerial and multi-discipline, involving at the forefront, ministries of health, environ-
ment, agriculture and science & technology, and various expert groups including regulators, 
entomologists, ethicists, social scientists, as well as major civil society groups. 

The goal of the platform is to ensure that Africa can safely harness new and emerging vector 
control technologies to efficiently address high impact vector-borne diseases such as malaria 
which constrains the continent socio-economic development. This requires considering a 
balance between environmental safety and human health so that regulations are scientifically 
evidence-based to enable to safely harness the potential health benefits of genetically based 
vector control (GBVC). It is expected that Africa-IVM will assist African Union Member States 
and Regional economic communities to build regulatory systems that are flexible enough to 
avoid delays in decisions on innovative vector control technologies once these are proven effi-
cacious, safe and cost-effective by appropriate institutions.

Figure 4 2: Achievements of WA-IVM, Challenges and Lessons

4.5	 SCALING UP TO A CONTINENTAL IVM PLATFORM 
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Africa-IVM, through its governance structure, will make recommendations, , and advise African 
Union, Regional Economic Communities, and the Member states, on the value of GBVC tech-
nologies. In essence, the Africa IVM will serve as the “Go to” platform for any GBVC that neces-
sitates an African prior-informed decision. In the first place, Africa-IVM will focus on malaria 
as the pathfinder disease and on gene drive as the pathfinder technology but may gradually 
expand to cover other vector-borne diseases where GBVC are relevant. A governance structure 
is established to implement Africa-IVM, which comprises a steering committee, a secretariat, a 
panel of experts and several technical working groups (Figure 4 1) 

Figure 4 3: Africa IVM Vision

Figure 4 4: Africa IVM Organogram
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5

PRODUCT DEVELOPMENT PATHWAYS AND TIMEFRAMES 

Advances in research that focuses on genetically modified mosquitoes as a potential pub-
lic health tool to control vector-borne diseases such as malaria and dengue indicate that the 
product development pathway has passed the initial steps of the proof of principle and labora-
tory experimentations. The question now is: when and how to move from the laboratory phase 
of testing to the field experiments and/or then to the implementation. Gene drive is a category 
of technology that cuts across disciplines. From the development of the genetic construct and 
testing in the laboratory to the implementation and deployment in the field, all the pieces of 
the puzzle need to fall in place. In addition to the scientific and technical components of the 
technology, other key elements should be engaged for proof of acceptability as well as proof 
of deliverability and sustainability (WHO 2021).  There needs to be systematic communication, 
coordination and cooperation between the key players to allow the technology to advance.

5.1	 BACKGROUND

5.2	 THE POSITION OF THE AU HIGH-LEVEL PANEL ON EMERGING 
          TECHNOLOGIES ON PRODUCT DEVELOPMENT PATHWAYS AND 
          TIMEFRAMES
Advancing gene drive technology for mosquito control requires a clear pathway for testing that 
addresses acceptability, effectiveness, and long-term sustainability.  This necessitates open 
communication, collaboration, and coordination among stakeholders. However, scaling up from 
controlled lab settings to real-world applications raises questions about proving the technolo-
gy’s long-term efficacy over large geographic areas. 

Successful product development hinges on well-defined partnerships led by a consortium. 
This consortium should actively engage diverse stakeholders across AU Member States. The 
consortium’s structure, goals, and operational processes need to be clearly defined. AUDA-NE-
PAD’s critical role in strengthening regulatory environments and implementing IVM technology 
necessitates well-defined mechanisms for stakeholder engagement and identification to en-
sure long-term financial backing. 

Securing sustainable funding is paramount for the long-term viability of this project, and suc-
cessful global mega-projects can serve as valuable models. However, financial resources alone 
are not sufficient.

Greater recognition of African scientists within international collaborations is crucial, highlight-
ing the importance of fostering intra-African recognition and leadership in product develop-
ment and commercialisation.
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APET advocates for a self-sustaining approach to gene drive technology. The high-level pan-
el emphasises the importance of promoting indigenous knowledge and innovation, ultimately 
enhancing Africa’s position in the research and development of emerging technologies. To 
achieve this goal, APET prioritises capacity building and infrastructural development, potential-
ly through establishing African-owned companies or foundations dedicated to commercialisa-
tion. These entities would serve as a crucial bridge, connecting laboratory-based research and 
development to gene drive technology’s successful innovation and commercialisation.

Recognising its limitations in establishing a for-profit entity, APET proposes collaboration with 
AUDA-NEPAD and other stakeholders to mobilise funding resources to create commercialisa-
tion initiatives for gene drive technology. This would enable the company to lead commerciali-
sation efforts with AU’s support for transformative impact.

The proposed commercialisation entities could incorporate a shareholding structure, allow-
ing government representation through designated institutes or universities. This approach 
would attract private sector investment, crucial for overcoming commercialisation barriers. 
Additionally, establishing an incubator could shift the focus from purely scientific development 
to business promotion. This incubator would serve as a launchpad for promising technology 
concepts, thereby, facilitating product development. Once successful, the incubator could act 
as a springboard for scaling operations and achieving widespread commercialisation. APET 
believes that establishing a sustainable technology incubator can serve as a crucial step to-
ward creating a shareholding company (foundation) to adopt the technology, attract funds, and 
drive the development of gene-drive technology products.

Achieving the targets outlined in the AU’s Agenda 2063 and the UN’s Sustainable Development 
Goals (SDGs) 2030, particularly Goal 3 (good health and well-being) and Goal 17 (partnerships 
for the Goals), within the next six years necessitates a strong focus on collaboration. Partner-
ships should prioritise promoting the adoption of relevant technologies, especially in emerging 
economies. This will directly address the significant challenge that malaria poses to develop-
ment in the African region. Ideally, this initiative should be explicitly introduced in the report’s 
introduction to ensure comprehensive alignment. Furthermore, it should integrate seamlessly 
with the AU’s Agenda 2063 and national development goals across all sectors, creating a uni-
fied approach to achieving these critical sustainable objectives.

Conventional malaria control products including vaccines, drugs and insecticides have a pre-
defined pathway of testing and market access strategy. The pathway is straightforward and is 
subdivided into incremental phases, starting with Phase 1 in the laboratory down to phase 4 
with large-scale implementation. Different endpoint parameters are measured along the path 
and the transition from one phase to the next is conditional to satisfactory outcomes in the 
previous phase. The malaria community has a long-standing experience of several decades of 
testing these products and any new product that falls into one of these categories follows the 
same path with slight adjustments, owing to the nature and specificity of the incoming product.

5.3	 GENE DRIVE TESTING PATHWAYS
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When it comes to Gene Drive, there is no precedent to lean on though large-scale releases 
of Wolbachia infected Aedes have been conducted elsewhere to control dengue. It should be 
noted however that malaria mosquitoes are different and live in different ecological settings, 
making the technical approaches of generating the drive mechanism completely different, to an 
extent that the Wolbachia approach is not classified as “gene drive”. 

The pathway for testing gene drive is still under development and involves dealing with many 
challenges along the path including technical, legal, socio-economic and ethical framework, 
risk perception and public acceptance challenges. A series of pathway design exercises have 
been conducted over the past few years that has led to the publication of a genetically modified 
mosquitoes testing pathway in 2014 by WHO (WHO, 2014), clearly delineating the pathway into 
four phases. Phase 1 involves testing the efficacy and safety of the genetic construct under 
contained laboratory conditions, followed by a phase 2 whereby the interactions of the released 
mosquitoes with the wild counterpart are observed as well as the behavior of these mosqui-
toes in a natural setting. This phase requires a small scale, large outdoor or field release under 
ecological confinement. Phases 3 and 4 gradually increase the level of exposure of humans 
and the environment to the released mosquitoes.  This design has been subsequently revised 
(Figure below) in 2021 by independent scientists and the WHO to accommodate the gene drive 
approach. In essence, the revised design underlined the persistence and spread of gene drive 
mosquitoes in the environment, characteristics that make it difficult to delineate distinct cut 
offs between Phases 2 through 4 (James et al., 2018). As such it is recommended that appro-
priate regulatory authorization be obtained prior to the conduct of the phase 2 studies since the 
guarantee of Phase 2 physical or ecological confinement becomes uncertain because the es-
cape of small numbers of gene drive mosquitoes could lead to the establishment of the modifi-
cation in a hospitable local mosquito population. 

Different research groups involved in the development of the gene drive strategies adopted the 
precautionary stepwise testing approach whereby the genetic constructs harbouring the drive 
system will be released in the environment only at the later stage of the product development 
when efficacy and safety of the non-gene drive version of the same genetic construct have 
been previously evaluated in small scale field release. Target Malaria has completed its first 
phase by a small-scale field release of the non-gene drive sterile males in 2019 in Burkina Faso 
(Frank et al, 2022) and has now embarked on the next step with a non-gene drive male bias 
construct after obtaining appropriate regulatory authorization. Uganda has recently obtained 
regulatory approval to import the non-gene drive male bias construct for the contained studies. 
The gene drive version of the same construct, called Product 1 should be brought into the con-
tinent only after a rigorous risk assessment of both the non-gene drive and gene drive versions 
of the same construct in the laboratory, guided by mathematical modelling of the population 
dynamics. Continuous entomological and ecological data collection as well as regular epidemi-
ological surveys by the Burkina Faso national health authority is ongoing and an environmental 
social and health impact assessment (ESHIA) is planned to be conducted at the release site to 
give more content to regulatory authorities for their decision-making process.
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The Transmission Zero group will test the effector that impairs Plasmodium development in 
mosquitoes separately from the drive function in alignment with the incremental phased ap-
proach of the gene drive testing. While there is an urgent need to bring in innovative vector 
control tools that could significantly reduce/eliminate the malaria burden in Africa, gene drive 
releases in the field may be effective in years to come provided all the regulatory hurdles within 
and across borders are overcome and public acceptance is guaranteed.

Figure 5 1: Phase testing pathway for genetically modified mosquitoes including 
low threshold gene drive considerations (WHO, 2021)

5.4	 5.2 PARTNERSHIPS IN PRODUCT DEVELOPMENT
On the technical side of the product development, Target Malaria is the most advanced of the 
different research groups, having released in the field the first transgenic mosquitoes albeit 
non-gene drive (Frank et al, 2022). In this process, the consortium has engaged a wide range 
of stakeholders in each of the partner countries where it operates and built local capacity to 
handle and/or release mosquitoes in the field. Other groups such as Transmission zero and the 
University of California Irvine Malaria Initiative (UCMI), although adopting a different approach 
of gene drive could learn from Target Malaria and not reinvent the wheel and adjust approach-
es to their specific local context. For instance, although Target Malaria is operating in different 
geographic areas in West and East Africa with different cultures, there are common consider-
ations that cut across geographic ranges and cultures when it comes to public acceptance. 
Transmission zero and the UCMI groups can learn from this experience to advance their 
product development.

Another critical element to address in the gene drive ecosystem is the transboundary move-
ment. Although scientists are responsible for gathering evidence of the efficacy and safe use of 
the technology to inform the decision process, the regulation is an independent process which 
is out of their control. Africa is one continent but counts 55 countries. It will be difficult for the 
technology developers if they have to seek individual country authorization to implement gene 
drive. A robust regulatory and integrated system needs to be built across the continent to allow 
the technology to advance. AUDA-NEPAD on behalf of the African Union has an important role 
to play in building the regulatory capacity and facilitating the implementation of the technology 
on the continent.
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Consistent and sustainable funding plans are required to support the technology development. 
The first gene drive project was funded to Austin Burt in 2005 by the Bill and Melinda Gates 
Foundation. The project was risky as it involved a lot of technical complexity. Seventeen years 
later and yet, only a few funders have clear funding schemes to support gene drive. A global ef-
fort of resource mobilization as described in Section 9 is needed to support the continuous ef-
fort and keep the momentum. Multinational consortia, public-private partnerships, not for-prof-
it corporations, and other models for broadly supported funding may provide good precedents 
for GMM development (WHO 2021). 

Recommendation 5.1:   For developers engaged in projects involving the development of 
gene drive technology for integrated vector management, the key consideration to be made 
in the product development pathway is to:

1.	 Case-by-Case Project Evaluation: Assess each project individually to ensure a focused 
analysis of feasibility, risks, and alignment with strategic goals, allowing for efficient 
resource allocation and tailored risk management.

2.	 Step-by-Step Approach: Develop and implement a sequential, milestone-driven strate-
gy that promotes sustainable progress, thereby, allowing each success to build on the 
last. This method enhances adaptability, supports risk management, and strengthens 
stakeholder confidence, fostering sustainable development and scalability.

3.	 Establish a Consortium-led Framework: Form a consortium with clear goals, structure, 
and operational processes, engaging diverse AU Member States and stakeholders. This 
framework should promote active communication and collaboration across sectors to 
facilitate the scaling and testing of gene drive technology from controlled settings to 
large geographic areas.

4.	 Strengthen Regulatory and Financial Mechanisms: Collaborate with AUDA-NEPAD to 
enhance regulatory frameworks, ensure effective stakeholder engagement, and secure 
sustainable funding for gene drive technology. Drawing on models from successful 
global mega-projects, establish reliable long-term financial backing and a self-sustain-
ing funding strategy.

5.	 Promote African-led Commercialisation and Innovation: Develop African-owned com-
panies or foundations for gene drive commercialisation, using shareholding structures 
to attract government and private sector investment. Establish an incubator focused 
on transitioning from research to market-ready products, acting as a bridge for African 
scientists in innovation and leadership roles.

6.	 Align with AU Agenda 2063 and SDGs: Align the consortium’s initiatives with the AU’s 
Agenda 2063 and SDGs (notably Goals 3 and 17) to ensure holistic and sustainable 
advancement in malaria control, technology adoption, and regional development goals, 
with an emphasis on partnership and capacity-building.
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While characteristics unique to gene drives such as persistence and spreading offer great po-
tential in areas as diverse as the control of disease vectors, invasive species, agricultural pests 
and predators of endangered species, they complicate decisions related to appropriate con-
tainment measures to be employed and pose potential challenge of unintended environmental 
risks. In this regard, considerable work is in progress at the International, African continental 
level, regional and national levels to develop enabling policies and regulatory systems to fa-
cilitate gene-drive research and development efforts in vector control.  The science, guidance, 
regulatory approaches, and legislative frameworks for gene drive products are all evolving rap-
idly. Gene drive development and evaluation pathway requires separate regulatory science data 
sets, risk analysis and submissions for each strain. Consequently, each of the strains under-
goes separate regulatory review and decision-making, consistent with the recommended case-
by-case approach from guidance documents and established in-country regulatory processes.

In Burkina Faso, Mali, Uganda and Tanzania where gene-drive research is underway, regulatory 
efforts are geared at collecting the evidence base for gene-drive mosquito strain. The process 
has necessitated careful considerations and engagement amongst relevant stakeholders in 
government and standard-setting bodies, as well as the broader global regulatory science 
community. These activities will inevitably take time and resources to develop, although many 
will be transferable to other gene drive candidate strains in future.

Gene drives for malaria vector control or other purposes have yet to be assessed by regulators 
anywhere in the world, so there is no regulatory decision-making experience on which to devel-
op either an analysis plan or risk assessments, or history of safe use on which to draw. Equally, 
risk communication for gene drives is essential for building trust, and this should be multifac-
eted and requires transparency, stakeholder engagement, and ethical consideration to ensure 
that the technology is developed and deployed responsibly.

In this regard, regulatory authorities in partner countries currently involved in gene drive re-
search are continuing to evolve their administrative and regulatory processes as informed by 
national laws, as well as regional legislative initiatives and international obligations. Both inter-
national and regional guidance is also being advanced with new regulatory requirements and 
developers are making efforts to quickly adapt to new processes

6

POLICY AND REGULATORY SYSTEMS AND APPROACHES 
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Risk assessments associated with gene drive technology play a crucial role in ensuring the 
safety and efficacy of these innovative biotechnological applications, particularly in the context 
of controlling vector-borne diseases such as malaria. Gene-drive technology employs genetic 
engineering to rapidly disseminate desired traits throughout populations, often aiming to re-
duce the prevalence of disease-carrying organisms. However, the speed at which these traits 
can spread poses significant ecological risks, necessitating comprehensive assessments that 
consider a wide range of potential outcomes. Such risk assessments should be thorough, ad-
dressing not only the direct impacts of gene-driven organisms but also their broader ecological 
implications.

6.2	 RISK ASSESSMENT ON GENE DRIVE TECHNOLOGY

A robust risk assessment framework for gene drive technology involves several key compo-
nents. The first step is to identify potential risks, which may include unintended species knock-
outs, where the gene drive inadvertently affects non-target species or disrupts existing eco-
logical dynamics. Additionally, there is the risk that the introduction of gene-driven organisms 
could lead to population increases in other species, either due to competitive advantages or 
unforeseen interactions within the ecosystem. Following this, an ecological impact analysis is 
conducted to examine how the introduction of gene-driven organisms might alter local ecosys-
tems, focusing on changes in species interactions, biodiversity, and the overall functioning of 
ecosystem services.

The findings from these risk assessments should then inform corresponding regulatory mea-
sures to ensure the responsible implementation of gene drive technologies. Regulatory frame-
works should establish clear guidelines for risk management, defining acceptable risk thresh-
olds and necessary protocols for addressing identified risks, including contingency plans for 
unforeseen consequences such as the rapid proliferation of non-target species. Furthermore, 
mandatory environmental monitoring post-release should be implemented to track the ecolog-
ical impact of gene drive organisms, ensuring ongoing evaluation of both the target organisms 
and potential non-target species affected by the gene drive.

The efficacy of regulatory measures is inherently linked to the quality of risk assessments con-
ducted before the deployment of gene drive technologies. A comprehensive risk assessment 
not only identifies potential hazards but also evaluates their likelihood and impact, forming a 
solid foundation for regulatory development. By aligning regulatory frameworks with thorough 
risk assessments, authorities can better manage uncertainties, enhance public trust, and miti-
gate potential negative consequences of gene-drive technologies. This precautionary approach 
is essential for balancing the benefits of disease control with the need for environmental pro-
tection and public health safety, ultimately facilitating responsible innovation in biotechnology.
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At the global level, several international governance instruments have continued to provide 
further guidance for the regulation and safe development of modern biotechnology involving 
gene drive technology. Key among these are the Convention for Biological Diversity (CBD) and 
its Cartagena Protocol on Biosafety (CPB), the World Health Organisation (WHO), the Organisa-
tions for Economic Cooperation and Development (OECD) and the International Union for the 
Conservation of Nature (IUCN). 

6.3	 INTERNATIONAL FRAMEWORKS FOR GENE DRIVE BIOSAFETY PROTOCOLS

The Target Malaria project presents significant opportunities for advancing biosafety and gene 
drive research in Africa, particularly in the context of controlling malaria-transmitting mosqui-
toes. By establishing rigorous containment protocols and standardised risk assessment proce-
dures, the project has created valuable frameworks that AU Member States can adopt to en-
hance their regulatory practices. Its focus on inclusive public engagement ensures community 
awareness and consent, addressing ethical considerations while promoting transparency and 
trust. Additionally, Target Malaria’s collaborative approach fosters cross-border cooperation 
among nations, setting precedents for regulatory alignment and risk management in biotech-
nology across the continent.

Moreover, the project contributes to capacity building by training local scientists and regulatory 
personnel in advanced biotechnological practices, equipping AU Member States with the nec-
essary expertise for effective governance of gene drive applications. Should the project move to 
open-environment trials, its commitment to extensive post-release environmental monitoring 
will provide a model for AU Member States to develop robust monitoring frameworks. By lever-
aging these practices and contributions, Target Malaria not only strengthens national biosafety 
frameworks but also positions Africa as a leader in the responsible use of biotechnology for 
public health innovation, particularly in the fight against malaria.

Thus, these are the principal international regulatory instruments for the regulation of living 
modified organisms. The Cartagena Protocol on Biosafety was originally conceived to deal with 
transboundary issues as a function of trade in genetically modified agricultural commodities. 
The implementation of the Protocol is of great importance in the management of risks linked 
to transboundary movements of “Living Modified Organisms (LMO)”, such as gene drive mos-
quitoes. The national implementation of the provisions of the Cartagena protocol and the use 
of the Biosafety Clearing House (BCH), represent some of the tools to ensure that risks due 
to transboundary movement of any LMO can be managed within a regional and international 
context.

6.3.1	THE CONVENTION ON BIOLOGICAL DIVERSITY AND CARTAGENA 
          PROTOCOL ON BIOSAFETY
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It will also be recalled that the Convention on Biological Diversity (CBD) Secretariat via Deci-
sion CBD/CP/MOP/DEC/9/134 established an online forum and Ad hoc Technical Expert Group 
to support countries on the suitability of current guidance for risk assessment of gene drive 
organisms. They concluded that the new guidance for risk assessment for engineered gene 
drives would be necessary.

Accordingly, at the recent meetings of the CBD in Montreal, including the Conference of the 
Parties (COP) serving as the Meeting of the Parties (MOP), a consensus was reached to have 
a new process involving the establishment of an Ad hoc Technical Expert Group to discuss the 
matter further. The outcomes of these deliberations at an international level are likely to influ-
ence the regulatory approach of individual countries that are signatories and may necessitate 
additional regulatory requirements.

The 15th and 16th Meeting of the Conference of the Parties to the Convention on Biological Di-
versity (CBD) serving as the 10th meeting of the parties to the Cartagena Protocol on Biosafety 
held in Montreal in 2022, and Cali, Colombia, 2024 also endorsed a Global Biodiversity Frame-
work (GBF) 2020-2050 in which some landmark recommendations (Box 5) were made to guide 
future gene drive technology. Proceeding with an intentional release across borders of LMOs 
will require national regulatory approval in each country where the releases are meant to occur. 
The National Competent Authority for Biosafety in the territory where a gene drive mosquito or 
its offspring may be expected to disperse will define the relevant regulatory processes. 

Box 5: Recent CBD COP/MOP recommendations with implications 
for gene drive technology

1.	 Appeal to Parties to enhance innovation and scientific research with emphasis on joint 
technology development, scientific cooperation and access to technologies as the pri-
ority areas of to focus for national and regional engagement. 

2.	 Establishment of a “horizon scanning” process to develop “additional” and voluntary 
guidelines to support the risk assessment of gene drive organisms with gene drive 
mosquitoes. 

3.	 Creation of interlinkages between biodiversity and health to facilitate and support the 
future work on the One Health approach. 

4.	 The Global Action Plan on Health and Biodiversity was given the green light to start de-
veloping innovative tools for vector control, and more broadly IAS, in the context of CBD. 

5.	 Recognition of a balanced language for biotechnology embracing both risks and bene-
fits of the gene drive technology. 

6.	 Development of mechanisms for risk assessment of the genetically modified gene drive 
mosquitoes through an AHTEG process. 

7.	 Enhanced biosafety capacity-building efforts through the development of Training man-
uals

8.	 Adoption of Voluntary guidance documents for risk assessment involving gene drive 
mosquitoes 

9.	 The Global plan of action was given light for synthetic biology developments 
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The WHO has also been at the forefront in providing technical guidance to gene drive technolo-
gies in the health sector. In 2021, WHO published a “Guidance framework for testing of geneti-
cally modified mosquitoes” which highlighted standards processes for developing, testing and 
regulating gene drive technologies to facilitate decision-making by countries interested in the 
potential use of GMMs as public health tools for the control of vector-borne diseases. Other 
guidance documents published by WHO relevant to gene drive research on mosquitoes include 
the “WHO Laboratory Biosafety and Biosecurity Manual, 4th Edition, 2020”, the “WHO Global 
Technical Strategy for Malaria 2016-2030”, and the “WHO Preparing for certification of malaria 
elimination, 2nd edition, 2022” as well as the” Global Guidance framework for the responsible use 
of life sciences 2022”.

The OECD which over the years has developed a track record for producing more than 30 bi-
ology consensus documents to promote harmonisation for risk/safety assessment of trans-
genic organisms, published a consensus document on the biology of Aedes aegypti mosquito 
in 2018. The OECD is now working to finalize another consensus document on the biology of 
Anopheles gambiae complex mosquitoes. These documents undoubtedly serve as key resourc-
es for technology developers, risk assessors and regulators to help them make informed deci-
sions related to the potential use of genetically engineered mosquitoes.

The IUCN, in 2019 commissioned an assessment of the state of science and policy around 
synthetic biology techniques, including gene drives, as they relate to biodiversity. In the ensuing 
report, IUCN observed that gene drive technology could potentially contribute positively is the 
saving of endangered species, reviving and restoring extinct species and controlling invasive 
species.

Figure 6 1: Box 5: Recent CBD COP/MOP recommendations with implications for 
gene drive technology

6.3.2	THE WORLD HEALTH ORGANISATION (WHO)

6.3.3	THE ORGANIZATION FOR ECONOMIC COOPERATION AND 
          DEVELOPMENT (OECD)

6.3.4	THE INTERNATIONAL UNION FOR THE CONSERVATION OF NATURE (IUCN)

6.4	 CONTINENTAL FRAMEWORKS 

The regulatory frameworks and climate for biotechnology in Africa are largely driven by the im-
plementation of the Cartagena Protocol on Biosafety (CPB). Implementation of CPB is therefore 
the de facto regulatory instrument for all LMOs not just gene drive organisms, in most of Afri-
ca, with limited technical or practical experience on which to draw. New laws, regulations and 
frameworks have been/are being put in place to varying degrees and with varying successes, 
to facilitate compliance with the requirements of CPB and some level of regional harmonisation 
for the evaluation of biosafety is currently enacted, but practical experience and implementa-
tion is still patchy across the continent
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AUDA-NEPAD is working to strengthen the capacity of regulators in the region to assist coun-
tries in the review of gene drives and other novel vector control interventions, based on the 
model of the African Medicines Regulatory Harmonisation (AMRH) to establish and improve 
standards and requirements related to the regulation of medicines. In 2018, the African Union 
High-Level Panel on Emerging Technologies (APET) issued a report on Gene Drives for Malaria 
Control and Elimination in Africa, that recommends a risk-benefit approach and regional har-
monisation of policy implementation of gene drive technologies, as well as early engagement 
with stakeholders.

National and regional authorities in the continent are actively working to facilitate discussion 
among neighbouring countries and develop regulatory processes and /or requirements for the 
evaluation of new vector control tools, such as gene drive mosquitoes. National sovereignty 
will still apply for the regulatory approval of the use of gene drive products, although a harmo-
nized regional approach to data requirements and regulation would be highly desirable, partic-
ularly in the context of transboundary movement. For success to be achieved, national vector 
control programmes and health ministries will also need to be engaged for future deployment 
and operational use. Regular legal reviews of national legislations relevant for gene-drive 
vector control tools will also be sought from external providers to keep project information on 
compliance current.

These efforts have culminated in subsequent AU Summits in which gene drive mosquitoes 
was identified as a priority technology for malaria elimination by African Union’s High-Level 
Panel on Emerging Technologies (APET). Since then, the AU has made tremendous progress in 
the development of a roadmap to guide its various organs and member states on how Africa 
should harness the emerging technologies for economic development and environmental sus-
tainability.  These landmarks summits include

The AU Summit of July 2016: Endorsed the request by the Technical Specialized Committee 
(STC) on Education, Science and Technology that the NEPAD Agency working together with 
the AU Commission, should advise Member States and the Regional Economic Communities 
(RECs) on matters of technology prospecting including regulatory and ethical requirements. 
AUDA NEPAD agency informed the meeting that the high burden of malaria in Africa has 
prompted Africa’s leaders to prioritize the development of innovative tools for malaria preven-
tion and control. 

The AU Summit of July 2018: Embraced a report endorsing the development of the gene drive 
technology as well as “enabling legislation” for their deployment across its member states 
titled “Gene drives for malaria control and elimination in Africa” 

The AU Summit Assembly Decisions /AU/Dec.649 (XXIX) and Executive Council Decision EX.
CL/Dec. 987(XXXII): Embraced gene drive technology as a realistic option for malaria control. 
African leaders recommended that scientists and partners explore the possibility of developing 
and use innovative tools including Gene Drive Mosquitoes to accelerate malaria elimination 
and encourage African Ministers responsible for science and technology to harness emerging 
technologies including gene drive in their development initiatives.
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The African Union High-Level Panel on Emerging Technologies (APET) in May 2020 issued a re-
port on Gene Drives for Malaria Control and Elimination in Africa that recommended a risk-ben-
efit approach and regional harmonisation of policy and implementation of gene drive technol-
ogies, as well as early engagement with stakeholders, amongst other recommendations.  The 
scope of the APET key recommendations on gene drive technology included enhanced polit-
ical support, consideration of risk/benefit approaches, harmonization and regional approach; 
ownership and responsibility; capacity building and early and continuous engagement with 
stakeholders. APET recommendations have received overwhelming support by African and 
international donors. Target Malaria will need to engage in discussions between neighbouring 
countries on risk management to address the potential for harmonisation of regional tools and 
strategies to manage the potential transboundary movement of gene drive mosquitoes and to 
explore if acceptable strategies can be developed to the satisfaction of all parties.

The Cartagena Protocol on Biosafety (CPB) encourages country parties to enter into bilateral, 
regional and multilateral agreements and arrangements regarding intentional transboundary 
movements of living modified organisms, consistent with the objective of the Protocol provided 
that such agreements and arrangements do not result in a lower level of protection than that 
provided for by the Protocol. 

A key feature of gene drive technology is the potential for trans-boundary movement, which 
presumably calls for coordination in regulation among neighbouring countries. Therefore, 
ensuring early engagement and coordination among African leaders, policy makers and rel-
evant stakeholders will be essential in ensuring strengthened capacity for regulation and ev-
idence-based decision-making when gene-drive products are ready to be deployed. To this 
end, several African regional initiatives on Malaria control and gene drive technology have been 
unveiled in African regional economic centres as represented by the Economic Community of 
West African States (ECOWAS), in West Africa, the East African Community (EAC) in Eastern 
Africa and the Southern Africa Development Cooperation (SADC) in southern Africa.

The Economic Community of West African States (ECOWAS):  Almost all countries in the ECOW-
AS region have developed and adopted Biosafety laws and are now moving towards the pro-
visions of the CBD at a regional scale. Following recommendations from the APET Report on 
gene drives for the control and elimination of malaria, the countries have worked towards bio-
safety harmonisation and coordination of national policies, programmes, projects and activities 
in the sectors of health, science & technology as well as environmental protection, amongst 
others. A platform known as the “West African Integrated Vector Management Platform (WA-
IVM) was launched in 2018 as a pilot project to provide a foundation for the regulation of gene 
drives at regional level and foster collaboration and expertise in controlling vector-borne dis-
eases with malaria as the first priority disease and gene drives as the pathfinder tool. Hosted 
by the West African Health Organization (WAHO), the platform has developed a set of technical 
guidelines to guide scientists in undertaking research activities with genetically modified mos-
quitos and regulators who may be reviewing such activities (Box 6).

6.5	 REGIONAL FRAMEWORKS 
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ECOWAS is also involved in implementing other WHO initiatives on Malaria including the RBM 
Partnership to End Malaria has been launched as an inclusive, multi-sectoral response to con-
trol, eliminate and ultimately eradicate with a focus on fostering innovations and bringing them 
to scale.

The East African Community (EAC): The EAC has already laid the foundation for gene drive 
technology through its publication of a harmonized Biosafety Policy Framework for the East 
African Community (EAC) which was done in collaboration with the African Union in 2016.The 
EAC is now making deliberate efforts to chart a way forward on the regional legal and regula-
tory frameworks to guide research on genetically modified mosquitoes to solve the problem 
of malaria in the East African region. In November 2022, the first ever dialogue for legislators, 
policy makers, biotechnology/biosafety regulator, health experts and technology developers 
from the countries of the East African Community was convened in Dar es salaam. The meet-
ing deliberated on the ongoing genetically modified mosquitoes research activities in Uganda 
and Tanzania and commended the countries for initiatives made so far in the development and 
testing of the genetically modified mosquitoes. A number of recommendations made at the 
workshop are summarised in Box 7.

Box 6: The ECOWAS WA-IVM Guidelines to support gene drive 
technology testing and development

1.	 Guidelines for the Use of Genetically Modified Mosquitoes
2.	 Guidelines for Risk Analysis for the Testing and Deployment of Genetically Modified 

Mosquitoes
3.	 Guidelines for Institutional Biosafety Committees (IBCs)
4.	 Guidelines for Importation, Exportation, Handling, Labelling and storage of Genetically 

Modified   Mosquitoes
5.	 Guidelines for Containment Facilities for Testing of Genetically Modified Mosquitoes
6.	 Guidelines for Compliance Monitoring and Inspection of activities involving Genetically 

Modified Mosquitoes
7.	 Ethics Guidelines for the Use of Genetically Modified Mosquitoes. 

Box  7 : The East Africa Community (EAC) Policy Dialogue Recommendations

1.	 Need for an enabling transboundary biosafety policy, legal and regulatory issues includ-
ing intellectual property regimes to allow non-participating countries should also bene-
fit from the technology as well

2.	 Need for enhanced biosafety policy harmonization in the East African Community region 
through a common approach for the biosafety and environmental assessment of the 
genetically modified mosquito before the release.

3.	 Need for research on safety and efficacy aspects of the technology and a robust stake-
holder engagement to build trust and mitigate the negative publicity around GMOs in 
general.
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The Southern Africa Development Cooperation (SADC): In the SADC region, apart from Tanza-
nia Ifakara’s Research Institute where the gene drive research and development initiatives have 
gained traction, initiatives in the fight against Malaria in other countries of the region are still 
using the conventional approach in the fight against Malaria. These initiatives include the: 

•	 Elimination Eight Initiative (E8).
•	 Southern Africa Roll Back Malaria Network (SARN).
•	 SADC Regional Roll Back Malaria (RBM) Partnership Programme. 
•	 Windhoek Malaria Declaration. 

Many African countries have established national biosafety frameworks that align with interna-
tional guidelines, such as the Cartagena Protocol on Biosafety. The establishment of national 
biosafety frameworks in Africa has remained vital for maximising the benefits of modern bio-
technology while safeguarding public health and environmental integrity. Through prioritising 
regulatory standards, comprehensive risk management, public engagement, capacity building, 
regional cooperation, and compliance monitoring, African countries can create a supportive 
environment for biotechnological innovation.

The last decade has seen many African countries developing their Biosafety frameworks un-
der several initiatives, particularly under the aegis of the UNEP and the Global Environmental 
Facility (GEF). The development of national laws, regulations, guidelines or policies relating to 
biotechnology and biosafety continues to be an ongoing process in many African countries 
with mixed results. The process has been very strong in some countries such as Nigeria, South 
Africa, Kenya, Burkina Faso, Mali, and Ghana among others which have to operationalise their 
legislation with confined and contained research project activities.

The national biosafety frameworks of selected AU Member States active in biotechnology—
specifically, South Africa, Nigeria, Kenya, Ghana, and Burkina Faso—warrant close examination 
regarding their containment measures, risk assessment procedures, and public engagement 
requirements. APET acknowledges that, while progress has been made toward aligning and 
harmonising these national regulatory frameworks, further efforts are necessary to achieve 
comprehensive harmonisation across jurisdictions.

4.	 Need for a greater cooperation and collaboration among the biosafety competent au-
thorities, environmental protection agencies and civic organizations is urgently needed 
to facilitate better awareness raising, communication and decision making.

5.	 Requested NEPAD Agency to support policy implementation and strengthening of regu-
latory systems, facilitates the preparation of appropriate guidelines and support the fora 
for experts and regulators engagements at both national and regional levels

6.6	 NATIONAL FRAMEWORKS 
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6.6.1	SOUTH AFRICA’S LEGISLATIVE FRAMEWORK AND CONTAINMENT 
          MEASURES

6.6.2	2. NIGERIA’S LEGISLATIVE FRAMEWORKS AND CONTAINMENT MEASURES

Legislative Framework: South Africa possesses one of the most comprehensive biosafety 
frameworks on the continent, underpinned by the Genetically Modified Organisms (GMO) Act 
of 1997, along with updated regulations. The Department of Agriculture, Forestry, and Fisheries 
(DAFF), in conjunction with the Advisory Committee on Genetic Modification, oversees re-
search, import and export, and development of GMOs.

Containment Measures:

Risk Assessment Procedures:

Public Engagement Requirements:

a.	 Stringency: South Africa enforces strict containment protocols, mandating that research 
involving GMOs or gene drive organisms is conducted within certified facilities, with regular 
inspections to ensure compliance.

b.	 Compliance: Laboratories are held to international standards, often in accordance with 
Cartagena Protocol guidelines, ensuring robust containment to minimise risks associated 
with accidental release.

a.	 Scope: Risk assessments are obligatory across various stages of research, including lab-
oratory trials, field testing, and commercial deployment, covering ecological, health, and 
socio-economic impacts.

b.	 Alignment with AU Recommendations: South Africa’s risk assessments are generally in line 
with AUDA-NEPAD guidelines, with a strong emphasis on precautionary principles and rig-
orous public health safety thresholds.

a.	 Public Engagement: South Africa mandates public notifications and consultation periods 
ahead of project approvals; however, community representation remains limited, particularly 
in rural areas.

b.	 Alignment Gap: The country’s formal mechanisms for public engagement could be im-
proved to align with AU’s emphasis on inclusive public participation, particularly among 
rural and directly impacted communities.

Legislative Framework: Nigeria’s National Biosafety Management Agency Act (2015) provides 
a framework for GMO research, administered by the National Biosafety Management Agency 
(NBMA). The framework is relatively recent, and efforts to strengthen the agency’s technical 
and administrative capacity are ongoing.
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6.6.3	KENYA’S LEGISLATIVE FRAMEWORKS AND CONTAINMENT MEASURES

Containment Measures:

Risk Assessment Procedures:

Risk Assessment Procedures:

Public Engagement Requirements:

Containment Measures:

Legislative Framework: Kenya’s Biosafety Act of 2009 designates the National Biosafety Au-
thority (NBA) as the regulatory body, responsible for GMO research and regulation of gene 
drives. The NBA has established risk assessment protocols and stakeholder consultations as 
part of its oversight.

a.	 Stringency: The NBMA requires gene drive research to be conducted in high-standard con-
tainment facilities; however, containment protocols may lack the specificity and rigour 
evident in South Africa’s approach.

b.	 Challenges: Resource constraints and limited advanced containment infrastructure hinder 
regular inspections and enforcement.

a.	 Scope: Risk assessments are conducted on a project-by-project basis, although the 
NBMA’s expertise in handling novel biotechnology, such as gene drives, is still under devel-
opment.

b.	 Alignment with AU Recommendations: Nigeria’s risk assessment procedures are improving 
but remain less comprehensive than those advised by AUDA-NEPAD, particularly in terms of 
public health and ecological risk considerations.

a.	 Scope: The NBA undertakes detailed risk assessments, considering both environmental and 
public health impacts, and is expanding its expertise in assessing gene drive technology.

b.	 Alignment with AU Recommendations: Kenya’s protocols are broadly aligned with AU-
DA-NEPAD guidelines; however, additional capacity-building in technical assessments 
would enhance this alignment.

a.	 Public Engagement: Nigeria’s approach includes stakeholder consultations and transparen-
cy in decision-making processes. Nonetheless, community outreach and civil society en-
gagement could be expanded.

b.	 Alignment Gap: Nigeria could benefit from more structured public consent protocols, align-
ing more closely with AU standards for ethical and inclusive engagement.

a.	 Stringency: Kenya’s approach requires high containment standards for experimental re-
search, though enforcement in rural areas presents challenges.

b.	 Compliance: Research facilities handling gene drive organisms are expected to meet inter-
national containment standards, but limitations in monitoring adherence due to resource 
constraints remain.
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Public Engagement Requirements:

Containment Measures:

Containment Measures:

Risk Assessment Procedures:

Public Engagement Requirements:

a.	 Public Engagement: NBA mandates public notifications and comment periods and has re-
cently involved community leaders to address public concerns.

b.	 Alignment Gap: While Kenya demonstrates active public engagement, the inclusion of ongo-
ing community feedback mechanisms could further align with AU recommendations.

a.	 Stringency: Containment measures for gene drive research are required; however, Ghana’s 
biosafety infrastructure is still in development.

b.	 Challenges: Resource constraints and limited infrastructure, particularly outside of major 
urban areas, present containment challenges.

a.	 Stringency: Burkina Faso mandates containment measures for gene drive research, al-
though biosafety infrastructure remains limited, particularly in rural regions.

b.	 Compliance: Partnerships with international bodies support the implementation of contain-
ment protocols, although regular inspection is challenging due to limited resources.

a.	 Scope: Ghana conducts risk assessments with a primary focus on ecological risks and an 
increasing emphasis on public health implications.

b.	 Alignment with AU Recommendations: Ghana aligns with AUDA-NEPAD’s precautionary 
principles; however, expanding risk assessments to include socio-economic factors could 
achieve closer alignment.

a.	 Public Engagement: Ghana seeks public input in regulatory decisions; however, its engage-
ment process is less formalised than in some other countries.

b.	 Alignment Gap: Establishing formal community consultation procedures, particularly for 
gene drive research, would better align with AU standards.

Legislative Framework: The Biosafety Law of 2006 governs GMO research in Burkina Faso, 
including gene drive studies under initiatives like the Target Malaria project. The National Bio-
safety Agency collaborates with regional and international bodies to build technical capacity.

6.6.4	GHANA’S LEGISLATIVE FRAMEWORKS AND CONTAINMENT MEASURES

6.6.5	BURKINA FASO’S LEGISLATIVE FRAMEWORKS AND CONTAINMENT 
          MEASURES

Legislative Framework: The Biosafety Act of 2011 serves as Ghana’s primary biosafety frame-
work, administered by the National Biosafety Authority. Ghana is working to enhance its regu-
latory capacity for gene drive technologies and adheres to precautionary principles within its 
guidelines.
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Risk Assessment Procedures:

Public Engagement Requirements:

a.	 Scope: Risk assessments in Burkina Faso focus on environmental and public health im-
pacts, supported by collaborations with organisations like Target Malaria.

b.	 Alignment with AU Recommendations: Burkina Faso aligns with AUDA-NEPAD’s recom-
mendations; however, it requires further capacity to perform independent, rigorous assess-
ments.

a.	 Public Engagement: Community engagement is prioritised, especially where Target Malaria 
operates, though much of this engagement is externally driven.

b.	 Alignment Gap: More locally led and sustainable community engagement mechanisms 
could enhance alignment with AU standards, ensuring enduring public involvement.

1.	 Ensuring compliance with containment measures remains challenging. This is because 
most AU Member States face infrastructure and resource constraints in implementing ef-
fective containment, except South Africa. AU-supported capacity-building initiatives could 
bridge these gaps.

2.	 Risk assessment procedures exhibit variability in scope. The scope of risk assessments 
varies across AU Member States, with some prioritising ecological risks over socio-eco-
nomic and public health impacts. Aligning risk assessment protocols with AUDA-NEPAD’s 
comprehensive criteria would improve consistency.

3.	 Public engagement processes show variability in inclusivity. Currently, the public engage-
ment mechanisms tend to be formal and may not reach rural communities effectively. 
Developing AU guidelines for community consent, particularly in rural areas, could improve 
alignment with continental standards.

Several key alignment gaps have been identified. The following comparative analysis highlights 
the primary areas of misalignment, summarised as follows: 

APET observes that to address these gaps, AUDA-NEPAD could support investments in infra-
structure, capacity-building, and the development of standardised AU-wide guidelines for pub-
lic engagement and containment. These efforts would enhance the harmonisation of national 
biosafety frameworks across Africa, supporting the safe and responsible use of advanced 
biotechnology. Thus, AU Member States are encouraged to enhance mechanisms for compre-
hensive risk assessment and post-approval monitoring to ensure biotechnological products 
consistently meet safety standards throughout their lifecycle. Strengthening institutional ca-
pacities is essential for robust biosafety governance. This includes promoting effective risk 
communication, raising awareness, and engaging with stakeholders to build trust and foster 
community acceptance of biotechnological innovations.
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Recommendation 6.1: 
For developers engaged in projects involving the development of gene drive technology for 
integrated vector management, the key consideration to be made in the product develop-
ment pathway is to:

1.	 Early Engagement with National Authorities: Gene drive developers should engage the 
national Competent Authority for Biosafety early on to ensure alignment with local 
legislative requirements, establishing clear communication channels for guidance and 
compliance.

2.	 Phased Compliance Approach: Developers should follow a stepwise regulatory process, 
submitting detailed documentation and approvals at each research phase to facilitate 
comprehensive biosafety assessments and align with national standards.

3.	 Transparent Public Engagement: Developers should actively build public trust by imple-
menting community engagement initiatives, providing clear information, and involving 
local stakeholders to address concerns and ensure community awareness and support. 

4.	 Comparative Analysis of National Frameworks: Identify discrepancies and align policies 
across key African nations.

5.	 Infrastructure and Capacity Building: A structured roadmap should be developed to 
strengthen national laboratory facilities and provide comprehensive training for regula-
tors. This includes biosafety lab upgrades, monitoring tools, and skills development for 
regulatory personnel, ensuring they can effectively oversee gene drive technologies.

6.	 Regional Cross-Border Protocols: To address the movement of gene-drive organisms 
across national borders, formalized guidelines should be created. These protocols 
would outline notification processes, joint risk assessments, and mutual recognition 
agreements between countries, ensuring a coordinated approach to managing trans-
boundary biosafety issues.

7.	 Stakeholder and Ethical Frameworks: Establish regional committees dedicated to eth-
ical and inclusive stakeholder engagement. These committees would regularly consult 
with diverse groups—including indigenous communities, environmental advocates, and 
health experts—to gather input and foster transparency around gene drive projects.

8.	 Target Malaria as a Case Study: Target Malaria’s practices should be examined as a 
model for biosafety. Key areas such as containment protocols, environmental impact 
assessments, and community engagement can provide valuable insights for other Afri-
can countries looking to establish or improve gene drive frameworks.

9.	 Post-Release Environmental Monitoring: Implement mandatory guidelines for monitor-
ing gene drive organisms after their release. Continuous ecological and health impact 
assessments will allow for adaptive management, adjusting policies based on re-
al-world data and mitigating any unforeseen impacts.

10.	Continental Biosafety Fund: Establish a dedicated fund to support biosafety activities 
across Africa, providing sustainable financing for lab infrastructure, personnel training, 
and long-term monitoring. The fund could attract international donor support to allevi-
ate the financial burden on national governments.
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11.	Technical Harmonisation Taskforce: Form a taskforce to standardize biosafety proto-
cols across African regions, ensuring alignment with the AU’s continental vision. This 
taskforce would focus on harmonizing guidelines for risk assessment, containment 
measures, and compliance to facilitate cohesive and consistent biosafety practices 
continent-wide.

12.	Enhancement of Risk Assessment: AU Member States should enhance mechanisms 
for comprehensive risk assessment and post-approval monitoring of biotechnological 
products to ensure these innovations consistently meet safety standards throughout 
their lifecycle.

13.	Capacity of Institutional Capacities: Strengthening institutional capacities is crucial for 
effective biosafety governance. This includes promoting risk communication, raising 
awareness, and engaging stakeholders to build trust and foster community acceptance 
of biotechnological advancements.

Recent advances in modern biotechnology have exacerbated the need for a clear legal and 
public policy framework for biotechnological deliverables, particularly under the patent system. 
Patents represent the main type of intellectual property where their ownership confers the right 
to exclude others from benefitting from the tangible products of a proprietary subject matter.
 
For that matter, intellectual property issues for gene drive products should be handled in the 
context of their underlying legal requirements. The implications of other factors, such as in-
ternational competition, research funding, and gene ownership, are also considered. The most 
advanced laboratories currently working on a gene drive for malaria vector control will imple-
ment partnerships with the Bill and Melinda Gates Foundation’s Global access plan for intellec-
tual property encouraging flexibility and low resource considerations for technology adoption. 
Nevertheless, institutions working on gene drive still need to address these challenges locally, 
while creating an enabling environment for the technology development to thrive. Projects 
should ensure that Intellectual property becomes a reality concerning sharing knowledge, 
ensuring access and responsible use as highlighted by the example set by the Target Malaria 
project Box 8.

6.7	 INTELLECTUAL PROPERTY RIGHTS
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Box 8 : Intellectual Property Rights Commitments by Target Malaria Project

Sharing Knowledge: Target Malaria has committed itself to regularly publish their findings 
in peer-reviewed journals and present at conferences and other expert gatherings.  The 
publishing of its findings serves two purposes: the most direct is to share knowledge, con-
tribute to the respective fields of research and allow others to use that knowledge to ad-
vance further. The second purpose is to establish the authors as the “inventors” or source 
of innovation in the public domain. Original findings published in the public domain are 
classified as “prior art” and therefore publishing builds a public record of innovation. This 
is important if someone else then seeks to obtain a patent on something the project con-
siders to be one of its innovations. National and international intellectual property offices 
will look to publication records to establish whether the applicant was indeed the first to 
establish that novel finding. If someone else has published before them, their claim would 
not be deemed “novel”. In addition, Target Malaria publications are under an open access 
agreement, which means that readers without a subscription to the journal can also read 
the publications.

Ensuring access to the technology: All Target Malaria collaborators are required to sign an 
agreement when joining the project specifying that any intellectual property derived from 
working on the project will remain available for use by the project in the pursuit of vector 
control tools for malaria. This will be in the form of a transferable, irrevocable, perpetual, 
non-exclusive, royalty-free license securing the use of any resulting IP for the Developing 
World for vector control for malaria. It also ensures that potential users of the technol-
ogy, i.e. governments of malaria-affected countries, will not have to bear the cost of the 
research and development phase of any intellectual property should they want to use the 
technology.

Ensuring responsible use: Target Malaria has committed itself to ensure the technology 
being developed is used responsibly for its intended purpose. The project is committed to 
granting free licences to use the technology which is an important means for the technolo-
gy developers to keep track of who is using the tools and to ensure it provides updates and 
support to those users and so maintain good stewardship of its technology. If a researcher 
is granted a patent or other form of intellectual property protection for an innovation that 
is necessary to Target Malaria’s technology, and which was developed using funding from 
Target Malaria, free access and use of that component will be guaranteed by the collabora-
tor agreement. This will holds regardless of where the researcher is based and regardless 
of whether the researcher is still at the collaborating institution. This ensures the viability of 
the technology and that Target Malaria’s commitments can be fulfilled, even if researchers 
move on to other projects
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Recommendation 6.2: Gene drive technology developers need to gather and leverage 
knowledge and skills from researchers in institutions around the world. Sharing that 
knowledge, ensuring fair access to the resulting technology and its responsible use should 
be mainstreamed in gene drive projects. This commitment should not only be limited to 
genetic technology but should also extends throughout the research process, so that all 
knowledge gained may contribute to the broader fields of vector control and genetics re-
search. 

6.8	 STAKEHOLDER ENGAGEMENT

Gene drive technology for malaria elimination envisions to address a public health challenge 
with outcome in the environment. As such, it falls under several international oversight gover-
nance  frameworks that either take into consideration its genetic modification specificity from 
a biosafety perspective (as is the case with the Cartagena Protocol and the UNECE Convention 
on Environmental Impact Assessment in a Transboundary Context, or its potential health im-
pact (as is the case with WHO oversight); or the public right to information and involvement in 
the research process and the deployment of the technology (as espoused by the Convention on 
Biological Diversity, African Model Law on Biosafety, ECOWAS Biosafety regulation and AAR-
HUS Convention).

Stakeholder engagement which broadly involves dialogue and collaboration between scien-
tists and potential beneficiaries is necessary if science is to play a role a meaningful role in 
improving human welfare.  It is critical for an innovative technology like gene drive which elic-
its questions from stakeholders with or without scientific background making it a mandatory 
requirement for gene drive development pathway to ensure the ownership of the technology by 
Africans. 

Stakeholder engagement principles: Stakeholder engagement for gene drive technology faces a 
set of challenges – depending on whether it addresses area-wide vector control interventions, 
or some other interventions. These challenges include but are not limited to the identification 
of stakeholders, ensuring that the conversations and debates are brought closer to those who 
could benefit from the technology, finding the right balance between engaging proactively and 
not overpromising while the technology is still being developed, ensuring that decisions and 
discussions are informed, regardless of the complexity of the technology and maintaining an 
informed discussion on both the risks and the benefits.
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Engagement for gene drive is founded on two-ways dialogue with relevant communities, stake-
holders and the public (NASEM report) and should be started at the early stage of the research. 
The engagement is envisaged as an iterative process that adapts and evolves based on the 
context and values of the stakeholders, as well as new guidance and recommendations, and 
in turn can nourish the research process (Pare et al 2021; 2022). The literature on engagement 
for gene drive promotes the engagement through two perspectives: the ’utilitarian perspective’, 
is where Interventions seek to involve communities in order to improve the effectiveness of the 
intervention (ref), or the ’social justice perspective’, where “community members are empow-
ered to determine for themselves the priorities and ways in which they want service resources 
to be deployed. The productive engagement of gene drive for malaria elimination should there-
fore reconcile the two perspectives by recognizing the need to empower potential beneficiaries 
and stakeholders to co- develop the approach, while recognizing that the engagement is also a 
way to improve the intervention and to build a dialogue to increase acceptance of the technol-
ogy.  The engagement should navigate between international guidance and the context study 
site meaning including national regulation, local priorities and governance landscape. 

Prioritization of stakeholders: The stakeholder engagement strategy should be inclusive but 
should prioritize groups directly affected by research activities, including communities living 
in the site where field entomological studies and potential releases will be taking place. Be-
yond these affected communities, stakeholders not directly affected by the research activities 
should be engaged to ensure that their knowledge and perspectives are taken into consider-
ation in the development of the technology and that their concerns are adequately addressed. 
Additionally, having publicly accessible communication channels and information will help 
foster a sense of transparency and build legitimacy for the wider public that may not be directly 
engaged.

Community consultation: The affected community should be consulted for the implementa-
tion of the research process. The model of consultation should be co-defined with the affected 
community and centred to this affected community by identifying the appropriate legitimate 
representatives who can express the decision of the community regarding proposed research 
activities. 

Key operational challenges policy and regulatory for gene drive technologies are underpinned 
by three key elements:

1.	 The use of the problem formulation approach as a systematic, transparent, robust tool in 
risk assessment and study planning for the gene drive release, thereby enhancing risk com-
munication and maximizing data portability.

2.	 The use of environmental impact assessments (EIA) to examine both risks and benefits in 
environmental, socio-economic and health contexts. These legally required instruments 
have a strong element of stakeholder engagement and communication of risk-benefit in the 
regulatory process. The strategic value of a programmatic strategic environmental assess-
ment (SEA) to stimulate a permissive trans-national policy environment on the use of gene 
drive for vector control. This regulatory element also acts to de-risk the potential for trans-
boundary movement liability on the ongoing projects and demonstrates due diligence based 
on high level pan-African engagement and consultation in policy decisions.
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3.	 The centralized support for African project partners in managing regulatory consistency and 
compliance in a proactive manner to provide license to operate for the Project.

•	 Despite this, there has been a lack of political commitment to implement the require-
ments of the Protocol through the development of national legislation.

•	 Fragmented IP regulations at the regional level
•	 Low funding and prioritization 
•	 Inadequate human capital development for the IP value chain 
•	 Inadequate utilization of the IP system
•	 Lack of political will to elevate the status of IP as a key development priority and pillar. 
•	 Limited financial support for IP administration and enforcement. 
•	 Weak enforcement of IP legislation and associated high levels of counterfeiting and 

piracy. 
•	 Prohibitive cost of IP rights protection for inventors/innovators and creators. 
•	 Poor linkage and synergy between IP administration legal and licensing departments

6.9	 POLICY RECOMMENDATIONS 

The regulatory approach for gene drive is currently building on the incremental development of 
scientific knowledge, operational awareness and capacity building with a wide group of stake-
holders such as scientists, regulators, policy makers and the communities concerned, based 
on a body of credible evidence generated through the phased developmental pathway and 
increasing knowledge of gene drives and their roles in malaria vector control. Consequently, the 
policy and regulatory environment will continue to be dynamic and constantly evolve when:

•	 Close interactions are fostered amongst relevant government ministries, departments and 
agencies, including the finance, Health, Environmental and Biosafety regulatory sectors and 
their legal frameworks. There will be high hurdles and burden of proof for the first in class 
products, especially in a pre-sensitized climate influenced by years of advocacy by special 
interest groups attempting to inoculate the public and policy makers with uncertainty over 
the safety of other genetically engineered/modified products in the environment.

•	 There will be a need for a horizon scanning for new developments in the area, and gene 
drive developers actively will need to involve themselves in policy, standard setting and 
techno-regulatory discussions in order to ensure project ideas are put forth in appropriate 
fora, and they have sight of evolving requirements.

•	 It is therefore incumbent upon the gene drive developers to present a highly credible evi-
dence base, defensible to the global scientific and risk assessment community, serving to 
minimize levels of uncertainty in accordance with the tenets of the precautionary approach. 
In this regard, gene drive projects should be able to demonstrate an investigational product 
that maybe acceptable to decision makers and the community in the African context follow-
ing appropriate review. 
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•	 There will also be a need for gene drive technology developers to commission a Strategic 
Environmental Impact Assessment for use of a gene drive population suppression in with 
a pan-African scope as well as prepare an environmental risk assessment using a problem 
formulation approach incorporating other risk assessment tools such as quantitative as-
sessments to stimulate discussion on a permissive trans-national policy environment on 
the use of gene drive for malaria vector control.

•	 Techno-regulatory dialogue with international capacity building organizations and influ-
encers will be essential to ensure that the latest thinking on the regulation of gene drive 
mosquitoes is incorporated into gene drive developers approach as well as keeping policy 
makers informed of progress in defining and generating the evidence base to support the 
release of the gene drive mosquitoes.
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7

RISK AND BENEFIT ANALYSIS

The development and use of gene-drives, like other genetic technologies, is regulated by coun-
tries according to their national laws and governance structures. Such regulations are founded 
on legal frameworks that require specific information to be provided on the biology of the or-
ganism as well as the effect on human health, animal health and the environment where it will 
be released. 

Appropriate risk analysis, comprising of risk assessment, management and communication, is 
an important basis for policy decision under these frameworks. While designing risk assess-
ment and management measures however, care should be taken to ensure that they take into 
cognizance the implementing nation’s health, environment and biodiversity protection goals as 
well as any community concerns. Furthermore, risk communication should employ key mes-
sages that ensure an enhanced understanding of stakeholders and encourage their inputs on 
identified risks and how they can be managed.

Since no GD GMM application for IVM has been submitted for regulatory approval in any juris-
diction globally, regulatory experience in terms of identification of potential hazards or risks, 
challenges for risk assessment as well as environmental monitoring are theoretical at best.  
Notwithstanding however, relevant experience gained from the deliberate releases of other 
GMOs, and existing risk assessment framework for genetically modified mosquitoes (GMMs) 
that do not contain engineered gene drives can serve as a foundation for risk analysis of GD-
MMs. It should be noted however, that while hazards associated with GD GMMs are expected 
to be similar to those of GMMs, the Risk Assessment should take into account the possibility of 
higher levels of environmental exposure due to persistence and spread. 

Some characteristics of GD GMMs are novel when compared with naturally occurring gene 
drives, GMMs that do not contain engineered gene drives and other classical biological con-
trols. These include the preferential inheritance of a transgenic construct, the intended spatial 
and temporal scale of spread of the genetic modification(s) of interest, and population modifi-
cation strategies. An assessment on whether these novel characteristics present potential nov-
el hazards, and thus may contribute to potential risks in some GDMMs, should be conducted on 
a case by-case basis as part of a specific problem formulation. For example, the potential per-
sistence and sustained spread of some GD GMMs may result in the eventual spread of GDMMs 
across national borders necessitating considerations as to whether risk assessment be framed 
only by the specific protection goals recognised by national entities intending to conduct the 
deliberate release or address transboundary areas were GD GMMs may potentially spread.
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The risk-benefit analysis of gene drives underscores their promise as transformative tools for 
addressing critical global health challenges. However, the inherent risks call for careful ex-
amination and the establishment of comprehensive regulatory frameworks. Policy guidance 
should prioritize rigorous risk assessments, robust public engagement, ethical reflection, and 
international cooperation to ensure that the use of gene drives remains safe, responsible, and 
reflective of societal values. Striking a balance between innovation and caution is essential for 
leveraging the potential of gene drives while managing associated risks effectively.

Box 9: Risk and Benefit Analsis Recommendations

Enhance Biosafety Research: Increase research focused on biosafety to deepen our under-
standing of ecological interactions and biodiversity implications of gene drives, promoting 
safe and environmentally responsible applications.

Strengthen Regional Collaboration: Facilitate regional dialogues on gene drive issues to 
encourage cooperative approaches in addressing the complex challenges related to gene 
drive technology.

Expand Capacity Building for Risk Assessment: Invest in capacity building, including 
sub-regional workshops, to improve skills in risk assessment and develop effective, con-
text-sensitive responses to gene drive-related risks.
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Gene drive Research and Development is currently under way in Africa with a handful of coun-
tries, such as Burkina Faso, Mali, Tanzania, Uganda, Sao Tome and Principe among others, 
having project teams involved in various technology research & development partnerships. 
Ghana is also involved in partnerships conducting supporting research to facilitate the deploy-
ment when ready. During the past several years, a number of critical technology development 
milestones have been attained. Key highlights include i) identification of some candidate target 
mosquito genes that could be modified to curb malaria transmission, and ii) success with gene 
drive demonstrative laboratory proof of principle experiments that have confirmed key prelimi-
nary research assumptions including their ability to suppress or make mosquito cage popula-
tions resistant to malaria parasite infection. 

On-going initiatives in gene drive are mostly now focused on strengthening technical and in-
frastructural research capacity and bridging scientific knowledge gaps to better support further 
technology refinements, acquisition of operational experience handling genetically modified 
organisms, and readiness for future product evaluation. However several challenges with po-
tential to affect product delivery timelines still remain, the main being limited funding prospects 
(diverse and long-term sources will be required) and establishment of robust regulatory frame-
works to govern the development, testing and future uptake of this novel technology. Below is 
a brief account on the state of play of gene drive development in Africa, underlying challenges, 
and some recommendations on what could be done to better facilitate continued advancement 
of this important technology.  

To date, there have been considerable research advances in the development of genetically 
engineered mosquitoes including gene drive (Gantz et al, 2015; Hammond et al, 2016; Qsim et 
al, 2017; Kyrou et al 2018, Simoni et al, 2020; Adolfi et al, 2020; Carballar-Lejarazú et al, 2020; 
Chen et al, 2021) for controlling diseases such as malaria and dengue. Gene drive will be har-
nessed to enhance the spread of desired engineered traits in the control of malaria transmitting 
mosquito populations. The most advanced research initiatives are envisaging the application 
of genetic modification for malaria vector control via one of two control strategies- either pop-
ulation suppression (modifying in order to reduce the reproductive capacity of vector popula-
tions) or population replacement (modifying to introduce anti-parasite resistance in the wild 
mosquito populations). If successful either can contribute to the curbing of malaria transmis-
sion. 

8

GENE DRIVE RESEARCH & DEVELOPMENT UPDATES 

8.1	 PAST ACHIEVEMENTS
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Presently, there is no gene drive product ready for deployment as the research in Africa is still 
in the early to intermediate stages of the development pathway with leading efforts mostly 
focused on either facility upgrades, or the development of genetically modified but non-driv-
ing mosquito strains for proof of principle and capacity building applications. In addition there 
are some on-going efforts looking into specific research questions where knowledge gaps still 
remain. In general the research is promising and findings from the on-going phases will further 
inform and refine the development and final deployment of gene drive versions. These advanc-
es have mostly focused on Anopheles gambiae, one of the most dangerous and wide-spread 
malaria vectors in Africa. 

In the last five years considerable advances have been made in the field of gene drive research 
on the major malaria vector, the Anopheles gambiae complex. After the first generations in-
cluding high threshold drives, the second generation of low-threshold drive are currently un-
der expansion.  To date we could classify these into full gene drive (fGDs) and split gene drive 
(sGDs). Full gene drives (fGDs) systems have both the Cas9 and the guide RNA components 
in a single linked package. In contrast, in split drives (sGDs) systems the Cas9 and guide RNA 
components are separate and are inserted at different sites in the genome. sGDs are consid-
ered to offer possibilities to control and test the components carried by each of the elements 
separately or under conditions where they gradually amplify the frequency of the gRNA com-
ponent. Researchers design the two elements to eventually reconnect in order to deliver the 
effects of a full gene drive (Terradas et al, 2021). All these fall under the two big umbrellas of 
population suppression and replacement. Population suppression includes but is not limited 
to approaches such as female sterility (e.g. double-sex drive - dsx) X-shredder (male bias), a 
composite of the former two (dsx-Shredder drive) (See in Ethan Bier, 2022). Population modifi-
cation includes but is not limited to fitness-neutral modification drive, a clean drive.

In the effort to develop the gene drive approaches to spread genetic traits that will curb disease 
transmission, it is, also, necessary to explore possibilities for countering or neutralizing the 
drive in case the outcome do not go as planned. Recent studies have shown the possibility of 
having drive-neutralizing systems that either inactivate or delete and replace a gene drive (Xu 
et al, 2020, also see Ethan Bier, 2022).

8.2	 PRESENT ACHIEVEMENTS
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CRISPR/Cas9-based gene drive, which causes preferential inheritance of specific genetic ele-
ments, allowing them to spread through a population (Burt, 2003; Esvelt et al., 2014), has raised 
the prospects that malaria could be effectively controlled in Africa. Molecular biologists around 
the world have successfully developed and tested gene drive constructs in laboratories in the 
Northern hemisphere. However we do not yet have a solid understanding of how these genetic 
constructs will behave in the complex ecological systems in malaria endemic countries across 
Africa. 

There are definitely knowledge gaps to address that are relevant to the safe and effective use 
of gene drives in the natural environment. Specifically, due to the reduced fitness of laboratory 
bred mosquitoes and the complex pattern of mosquito migration and mating, there is some 
apprehension that introduced genetic elements in the environment may not spread as expect-
ed (Dilani et al, 2022; Boëte C, Agusto FB, and Reeves RG, 2014; Zana et al, 2021). Large-scale 
genomic sequencing of An. gambiae complex mosquitoes across Africa (Miles et al. in 2017),  
(Anopheles gambiae 1000 Genomes, 2017) has recently reported relatively unrestricted gene 
flow between populations across countries. On the other hand , results also indicated strong 
isolation by distance among An. coluzzii populations, suggesting a lower range of dispersal 
in contradiction with mosquito long distance migration (Anopheles gambiae 1000 Genomes, 
2020). While significant progress on our understanding of gene flow between and within An. 
gambiae populations have been made over the last years, sampling at different locations within 
countries is needed to amplify the 1000 Genome project database and give an in-depth under-
standing of the phenomenon. 

Furthermore, the evolutionary processes similar to those that have led to selection for resis-
tance to insecticides are likely to frustrate gene drive approaches (Champer et al, 2017). The 
most obvious source of failure is target site resistance, which can evolve due to mutations 
during the non-homologous end-joining repair or due to pre-existing mutations in the popula-
tion. The former could be studied in the laboratory by the technology developers, but the latter 
can only be studied in the field with natural populations. Control strategies will need to antici-
pate and foil these adaptive responses. Potential research questions to consider, but not limit-
ed to, are:

•	 How will genetically modified mosquitoes compete for mating?
•	 How will transgenes spread in the complex genetic system of An. gambiae s.l.?
•	 What is the potential impact of gene drive on local ecosystems?
•	 Which sampling framework and tools are fit to track the spread of gene drive?
•	 How to mitigate the unintended effects of the gene drive release in the field?

8.3	 CHALLENGES IN THE DEVELOPMENT OF GENE DRIVES 

8.3.1	KNOWLEDGE GAPS
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As scientists are developing these genetic constructs and finding ways to test them in the field, 
risks identification and management should not be overlooked. It is thus imperative for safety 
and regulatory studies to be conducted to the best extent possible towards filling the gaps in 
knowledge for effective deployment. As a result several considerations including the following 
should be factored:

It is necessary that capacities are built in African institutions to allow effective participation of 
African scientists, regulators and other professionals in the development,  use, and  monitoring 
of these technologies. Enhanced African R&D capacity will reduce over-dependence on a small 
number of off-continent-based technology developers, while also facilitating innovation conti-
nuity for future sustainability.  In addition, either home-grown or African-led scientific discov-
ery and technology development project initiatives will enhance the uptake and ownership of 
these technologies in areas where they are needed the most. Some capacity building initiatives 
are laying the foundation- For example, Some technology developers (Target Malaria, UCMI) , 
the Pan-African Mosquito Association (PAMCA-a network of vector control professionals) and 
AUDA-NEPAD (High-level Africa Union technology policy advisors) have a running partner-
ship, since 2017, organizing an annual 3-day theoretical course on gene drive technologies for 
African scientists and other professionals. The gene drive short course training series creates 
awareness and provides basic knowledge to African scientists and professionals about the 
potential of gene drive technologies for novel vector control. 

The various pioneer technology developers have actively strengthened institutional research 
infrastructure at their African partner sites, in readiness for this work, through equipment up-
grades and personnel training  both for technical skills acquisition and higher academic qual-
ifications at those facilities. Another initiative, Transmission Zero, is working in Tanzania for 
training and technology transfer.  The World Bank has financed the establishment of the Afri-
can Centre of Excellence in Biotechnology Innovations for Vector-Borne Diseases Elimination 
(ACE/ITECH-VBD). This is a collaborative regional center of excellence based in Burkina Faso 
offering quality graduate training and internship opportunities for technical and scientific skills 
acquisition. 

i.	 Systematic assessment of the potential for the technology to cause harm to humans, ani-
mals or the environment in general; 

ii.	 Compliance to national regulations and known best practices including carrying out inde-
pendent impact assessments and outlining potential mitigation measures; 

iii.	 External expert advice and independent risk assessment should be sought in readiness of 
not to progress any further if evidence for potential harm is found; 

iv.	 A step-wise approach should be adopted to ensure internationally recommended best 
practice for gene drive research; 

v.	 Explore possibilities for countering or neutralizing the drive in case the outcome is unde-
sirable. Recent studies have shown the possibility of having drive-neutralizing systems 
that either inactivate, or delete and replace a gene drive (Xu et al, 2020, also see Ethan Bier, 
2022). [1]

8.3.2	  HUMAN CAPITAL AND INSTITUTIONAL DEVELOPMENT 
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In Mali, an initiative referred to as African Center for Excellence in Molecular Engineering 
(ACEME) is starting. The goal is to build the capacity and expertise of African scientists in mo-
lecular engineering, vector genetics and basic bioinformatics to enable them to play a leading 
role in designing and developing new tools for vector-borne diseases control. However, much 
more will be needed if Africa is to  attain a critical mass of home-grown technology developers 
and Centers. Comprehensive human capital and institutional development required for further 
technology advancement and effective  implementation of gene drive work in Africa also calls 
for the effective implications of subregional and regional organizations. AUDA-NEPAD, ECOW-
AS, AU and others should strongly encourage their member states towards this capacity build-
ing. 

Working on emerging technologies such as gene drive for infectious diseases control requires 
an environment that meets a certain number of standards. This environment includes research 
and teaching facilities where best practices should be the rules. Safety being a key element in 
developing gene drive technology, biosafety and biosecurity standards should be met. Infra-
structures meeting the required levels for developing and or handling gene drive organisms 
should be built in institutions working on the technology in Africa. Along with the infrastruc-
tures and the biosafety standards go the best documentation practices. All these prepared-
ness could be termed as facility readiness (Quinlan et al, 2018) to having a safe, scientific, and 
technically  sound environment to conduct research and or teaching activities involving gene 
drive technologies. Initial steps have been taken in a few countries, Mali, Burkina-Faso, Ugan-
da and Tanzania under the funding of partners such as the Bill and Melinda Gates Foundation, 
Wellcome Trust, Open Philanthropy[MC1] .  

International schemes: Research and development of gene drive technology is a huge capi-
tal intensive venture and funding remains a major challenge for Africa states. Institutions in 
countries presently involved in gene drive research and development receive core funding from 
International schemes such as the Bill and Melinda Gates Foundation, Open Philanthropy and 
the Wellcome Trust, mostly through partnerships with Western institutions. The need to broad-
en the funding base to bring on board other funders would accelerate the pace of development 
of the technology and help bridge the vast gaps in research, regulation, human capacity and  
infrastructure. To achieve this, member states have to create the enabling environment to fa-
cilitate the building of partnerships and collaborations between their home and western insti-
tutions to build the platform for research and development. Apart from the three international 
funding schemes earlier mentioned, several other development schemes that provide funding 
for health research and development could be approached and encouraged by the AU on behalf 
of member states to provide funding to African institutions. Funders may include international 
governmental development agencies like DANIDA, DFID, DAAD, etc, international organizations 
such as the World Bank, IMF, WHO and Philanthropic bodies like the Grand Challenges and oth-
er state actors like NIH of the United States of America could all play a role.

8.3.3	  RESEARCH AND DEVELOPMENT FOCUS AND INFRASTRUCTURE 

8.3.4	  FUNDING GAPS
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African states (AU, regional bodies, etc.): No single African state spends more than 0.9% of 
their GDP on research and development (R&D). With the exception of South Africa, Kenya, 
Egypt and Morocco, the rest of Africa spends less than 0.6% of their GDP on R&D, which partly 
underscore the reason why Africa lags behind the rest of the world in terms of technological 
advancement. Comparatively, countries described as technologically advanced such as Israel, 
South Korea, the United States, Japan, Germany and China spend as much as 5.44%, 4.81%, 
3.40%, 3.27%, 3.13% and 2.40% respectively of their GDP on R&D. To catch up, African gov-
ernments have to be committed  to incrementally spend more, year on year,  of their GDP on 
R&D (Anderson et al., 2023). With the gaps identified in research, regulatory framework, human 
capacity, and infrastructure, Africa  could only assuage them by taking the lead in providing the 
seed funds. 

The need for Africa to take ownership of its own gene drive technology would have enormous 
benefits and spin-offs for several sectors of its economy including biotechnology, health and 
agriculture as well as the public acceptability of the technology. It is thus incumbent on the 
AUDA-NEPAD to spearhead the drive for African countries to commit to providing support 
funding to African institutions towards research, development and deployment of the technolo-
gy in controlling malaria on the continent.

The development, testing and use of gene-drive mosquitoes in a given legal jurisdiction are 
currently regulated through relevant biosafety, environmental and health laws and regulations 
as well as biotechnology policies and guidelines. Of these legal instruments, only biosafety 
laws enacted from the domestication of the Cartagena Protocol on Biosafety (CPB) extends to 
governing transboundary movement, a key feature characterizing gene-drive mosquitoes. 

In Africa, 23 countries have biosafety policies regulating modern biotechnology (process and/
or product) in place, 28 countries have no biosafety policies but are party to the Cartagena 
Protocol on Biosafety (CPB) and 4 are not parties to the Protocol. Of the countries currently 
directly or indirectly involved in genetically modified mosquito research, only three (Mali, Gha-
na, Burkina Faso) have biosafety policies in place. This underscores the urgent need to build 
the necessary structures in member countries to ensure regulation of the technology keeps 
pace with its development and future deployment. Sao Tome and Principe, for example, are not 
signatory to the CPB. In terms of specific regulations on gene drives however, one country (Ni-
geria) has amended her biosafety law to include the regulation of gene drives, gene editing and 
synthetic biology and has further developed guidelines, together with Kenya, for gene editing, 
a technological component for gene drives. The current regulatory space across the African 
continent poses clear transboundary issues concerning the regulation and deployment of the 
technology.

8.3.5	  REGULATORY GAPS 
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Relevant regulatory agencies in each member state, including the health ministries, science/
environment/biodiversity ministries and national biosafety authorities, are expected to oversee 
the development, testing and use of GMMs at various stages. Within member countries, min-
istries, departments and agencies of concern should engage each other to build the necessary 
regulatory framework and facilitate the regulatory processes. 

Indeed, all countries are encouraged  to enact biosafety laws/ legal instruments to guide the 
process in a manner that is safe to human and animal  health, as well as the environment. This 
is more so particularly for countries actively engaged in research and testing of gene drive 
products. The pressing need for a harmonised regulatory regime across the continent to min-
imise potential sources of transboundary disagreements cannot be underestimated. Regional 
bodies such as ECOWAS,EAC, ECCAS and SADC could all play a pivotal role in bringing about 
regulatory parity across member states. 

Although no gene drives are ready for use as a vector control product at this point in time, re-
sults from the on-going work are promising, current advances indicate that we are not far from 
field testing of these technologies. Since Africa bears the bulk of the target diseases, it is more 
likely that it is there where field testing and actual control trials will happen. So far, the An. 
gambiae complex has been the main target species complex for malaria control purposes, but 
attention should be paid to other malaria vectors including the An. funestus group. In addition 
Anopheles stephensi, an invasive malaria vector species, is rapidly spreading across Africa 
(Sinka et al, 2020; Ahmed et al, 2021; Tadesse et al, 2021; Ali et al, 2022; Ochomo et al 2023) 
. This new entrant has the potential to change current malaria transmission trends, including 
the threat of increased malaria burden in urban areas, and so innovative initiatives to stop its 
spread will be needed (WHO 2022). 

No single institution on its own has the capability to develop genetically engineered insects, 
let alone those harnessing gene drive, through the entire technology innovation and evaluation 
pipeline. This requires diverse expertise coming from multi-disciplinary teams best assembled 
through technical cooperation. The leading gene drive technology development efforts are cur-
rently in countries with capacity built from collaborative endeavors. Countries like Burkina-Fa-
so, Ghana, Mali and Uganda have built facilities and trained personnel on handling genetically 
engineering mosquitoes at institutions in collaboration with Target Malaria, which is funded 
by the Bill and Melinda Gates Foundation (BMGF) and the Open Philanthropy (OP). Tanzania’s 
effort leading to establishment of transgenic capacities, is in collaboration with Transmission 
Zero, also funded by the BMGF. These examples are only in East and West Africa and should 
be multiplied at the regional level in a coordinated manner to ensure capacity is evenly built 
across Africa but at the same time avoiding unnecessary duplication. The AU ought to foster 
and or strengthen such technical cooperation, North-South and South-South to facilitate the 
urgently needed technology transfer. This terminology is used here to include both the process 
and the end-product. 

8.3.6	LIMITATIONS IN THE CURRENT SCOPE FOR GENE DRIVES

8.3.7	  TECHNICAL COOPERATION AND TECHNOLOGY TRANSFER
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Recommendation 8.1:  Considering the above-mentioned challenges the following recom-
mendations on the technical cooperation and technology transfer for gene drive technolo-
gy for GMM come in light. These include:

The continued development and future deployment of gene drive technologies in Africa for 
disease control constitute the next phases. They will require strategic and careful scientific ad-
vancement, additional capacity building, long-term funding, navigating through uncertainties, 
and alignment with society’s values. This calls for among others: (1) Establishing a conducive 
environment, including policies, for research and development (2) strengthening institutional 
capacities in terms of scientific and technical expertise (theoretical and hands-on training) for 
both technology development and regulatory oversight; this will provide qualified human re-
sources to develop and handle the technologies in Africa, (3) building research? Infrastructures, 
(4) improved R & D financing and resource mobilization; (5) Closing knowledge gaps in areas 
requiring further research and (6) Fostering further technical cooperation to encourage tech-
nology transfer to Africa. 

1.	 Fill knowledge gaps in terms of sciences, regulations, ethics and legal issues by invest-
ing in training

2.	 Build institutional capacities in terms of policies, guidelines, SOPs, etc.
3.	 Extend the technology to other important malaria vectors (e.g. Anopheles funestus, 

Anopheles stephensi)
4.	 Increase awareness about the technology including the advantages and the challenges
5.	 Foster/strengthen North-South and South-South partnerships to accelerate the tech-

nology transfer (both the process and the end product). 
6.	 Mobilize funds to support the research and capacity building in Africa; Encourage the 

AU member states to increase their financial support towards research

8.3  Future steps 
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Science, technology and innovation (STI) are well recognized as having the potential to accel-
erate progress towards reducing poverty in Africa and raising the standards of living for people 
on the continent. Indeed, Africa’s development blueprint, Agenda 2063, places STI at the centre 
of the continent’s development as reflected in the STI Strategy for Africa 2024 (STISA 2024). 
The Science, Technology and Innovation Strategy for Africa 2024 (STISA) mission is to “Accel-
erate Africa’s transition to innovation-led knowledge-based economies”. Recognizes that for 
Africa to realize innovation-led knowledge-based economies, the continent should put in place 
a competitive research infrastructure base, strengthen technical and professional competen-
cies, support innovation and entrepreneurship, and build a conducive policy environment for 
STI. This requires substantive and sustained investments. Yet, African governments’ invest-
ments in research and development (R&D) remain low.

The 2006 commitment by African governments to raise investments in R&D to 1% of GDP has 
not been met; as of 2019, the average investment of African governments in R&D was 0.42% 
of GDP (REF). When you compare this to the global average of 1.7% of GDP investment in R&D 
(REF), it becomes clear that the continent lags behind the rest of the world in R&D investments. 
Olaoye and others (2021) demonstrated that increasing investments in R&D and ensuring 
good governance have the potential to drive sustainable economic development in Africa. This 
means that as long as investments in R&D by African countries remain low, achieving the con-
tinent’s development goals and aspirations will remain a pipe dream.

The challenges that Africa faced in accessing COVID-19 vaccines made clear the urgent need 
for the continent to prioritize investments in R&D. This experience has set in place a positive 
momentum that member states should sustain and build on to fill the R&D gap on the conti-
nent. This momentum is evident from the initiatives that have emerged following the pandem-
ic. For instance, the African Union Commission is currently setting up the African Education, 
Science, Technology and Innovation Fund (hosted by the African Development Bank) to “serve 
as a continental co-financing facility to help African countries build innovation-led and knowl-
edge-based economies” (AFDB). There is also the recent establishment of the African Pharma-
ceutical Technology Foundation that will, among others, “build human and professional skills, 
the research and development ecosystem, and support the upgrading of manufacturing plant 
capacities and regulatory quality to meet World Health Organization standards” (AFDB). The 
success of these initiatives will depend on AU Member States’ investments in them as well 
as investments from the private sector. This, and other emerging initiatives, point to the com-
mendable growing political will and commitment to put R&D at the centre of the continent’s 
development efforts.
 

9

RESOURCE MOBILISATION
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9.1	 HEALTH RESEARCH AND DEVELOPMENT IN AFRICA

9.2	 THE CASE FOR INVESTING IN THE DEVELOPMENT, TESTING, AND 
          DEPLOYMENT OF GENE DRIVES FOR MALARIA CONTROL IN AFRICA

Africa’s limited investment in R&D is partly responsible for the fact that despite having only 
15% of the global population, the continent accounts for 25% of the global disease burden 
(REF). Like other sectors, health R&D remains underdeveloped in Africa as a result of inad-
equate investments in R&D on the continent. As a result, weak or lacking infrastructure for 
research and innovation, inadequate numbers of highly skilled human capital to lead and man-
age research and innovation, inadequate research capacities, and lacking supportive institu-
tional structures and processes for a conducive R&D environment, plague the sector.

In other parts of the world, the pharmaceutical industry is a major contributor to health R&D as 
part of product development. However, in Africa, the pharmaceutical industry is not well devel-
oped and cannot produce ingredients needed for the production of medicines, vaccines, and 
therapeutics. As a result, many pharmaceutical companies on the continent do not have R&D 
units.

Apart from addressing their financing gaps for health R&D, African governments should remove 
persisting barriers deterring private sector investments in the pharmaceutical industry that 
could spur investments in local R&D to support the development of medical products. These 
barriers include corruption, governance bottlenecks, and political instability.

The fact that Malaria continues to kill more than 600,000 people in Africa every year is the 
reason why African governments should shore up their investments in the development and 
testing of new innovative tools with the potential for Malaria elimination on the continent. The 
gene drives technology is one such tool with the potential to radically change the deadly story 
of Malaria on the continent. But for this potential to be realized, more investments should be 
made. The ongoing research mainly focused on developing and testing the deployment of gene 
drive tools for malaria control in Africa is highlighted in Box 9. These are good examples that 
demonstrate that minimal investments in development testing can go a long way in examining 
the ecological impacts of the vector suppression or replacement approach to using gene drives 
for Malaria control. 
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Box: 9. Projects investments in the development, testing, and deployment 
of gene drives for Malaria control in Africa

The case of Target Malaria: Target Malaria is one of the leading consortia that is developing 
collaboratively with partners in Africa the most advanced GD products targeting 3 subspe-
cies of major malaria vectors in Africa. Between 2005 and 2025, Target Malaria will have 
received a total of US$173 million or an average of US$11.5 million per year in funding to 
advance research into the use of gene drive for malaria elimination. Funding has come from 
the Bill & Melinda Gates Foundation (US$155.5 million) and the Open Philanthropy Project 
Fund, an advised fund of the Silicon Valley Community Foundation (US$17.5 million). This 
funding has been supporting research at more than a dozen institutions since 2005, cur-
rently with more than 180 experts across three continents. The funding is not just for staff 
salaries, it also covers investments in facilities that could be used for other research in the 
future (in particular the renovation and construction of insectaries and research labora-
tories in Burkina Faso, Italy, Mali, and Uganda), equipment, and other costs. The building 
of local capacity is a significant direct impact of the project that has so far been support-
ing 35 PhDs, 55 MScs and 7 internships. It is a substantial investment in co-development 
between African, European and American scientific institutions. Individual teams have also 
received additional funding from a variety of sources to support their work, including:

The case of the University of California Malaria Initiative (UCMI): The University of Califor-
nia Malaria Initiative (UCMI); is a collaborative initiative comprising researchers from four 
University of California campuses (Irvine, Davis, San Diego, Berkeley) and Johns Hopkins 
University, who are dedicated to the elimination of malaria. UCMI researchers work to elimi-
nate human malaria by modifying mosquito populations to prevent malaria transmission. It 
works in partnership and collaboration with local scientists, public health officials, govern-
ment officials and communities ethically and transparently. 

The case of Transmission Zero: The project seeks to develop and test transmission-block-
ing traits of transgenic malaria mosquitoes with the ultimate aim of eventually eliminating 
malaria transmission using mosquito population replacement. The project is centred on 
four activities that have been identified as having significant leads. The activities involve 
the: 1) construction of the MPL CL3 and its transportation to and installation at the Kingani 
site in Bagamoyo branch of the IHI, 2) Testing of the MPL CL3 as an infrastructure for con-
ducting laboratory transmission studies using transgenic An. gambiae mosquitoes and P. 
falciparum parasites, 3) Identification of potential mosquitoes’ release sites within a single 
release area, and 4) Stakeholder engagement at the national and local levels of these activ-
ities
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There is a need for African governments to invest in generating: i) more research on the eco-
logical effects; ii) research on socio-economic aspects of the gene drive technology for malaria 
control; and, iii) research on how the implementation of the tool will look like to generate in-
sights that will be needed to roll out the tool if proven effective and safe; among others. Be-
sides research, there is a need for investments in developing technical, institutional and infra-
structural capacities needed to undertake gene drive research for malaria control. Importantly, 
if the technology is proven effective and safe, Africa will need to have technical, institutional 
and infrastructural capacities to produce, deploy, monitor, and regulate gene-drive solutions for 
Malaria control.

There is also a need for investments that expand awareness and understanding of the gene 
drives technology for Malaria control among communities in Africa. The complexity of this 
technology is one of the factors fanning fears, concerns and misconceptions around the tool, 
which partly underpin the opposition to the technology. Increasing the public’s understanding 
of the technology is needed to reduce the fears and misconceptions around the tool. The fact 
that the gene drives technology can also be developed and tested for other vector-borne dis-
eases such as dengue fever, chikungunya, etc. means that the investments in this technology 
will also facilitate the development of tools for dealing with other neglected, but persistent 
diseases in Africa.

9.3	 RESOURCE MOBILISATION STRATEGIES 

9.4	 POTENTIAL FINANCING SOURCES 

The AUDA-NEPAD is cognizant that considerable funding and HR capacity-building on a sus-
tainable basis are essential to support a long-term research and development effort for bio-
technological products to meet the health needs of most African countries riddled with malaria 
endemics. The agency can set up a sub-committee whose mission is to mobilise financial 
and human resources to support the research and innovation on GDT programmes in Africa 
through its policies. Currently, various and proven funding mechanisms exist that could be 
explored and leveraged by African researchers and decision-makers to raise funds to support 
R&D on GDT in Africa such as Science granting councils, Government programmes, Multina-
tional and Bilateral Donors, International NGOs, Local Private Sector, Local NGOs and Others. 
Researchers and policy-makers should also be able to identify context-specific insights on 
how African countries can innovatively and sustainably finance research and innovation. Some 
of the current organisations that are funding GDT R&D are 

Countries should own their research agendas, including promoting and prioritising the research 
agenda on emerging transformative technologies such as gene drives for Malaria control – 
increase investments in R&D. Governments should explore with private sector investors, the 
potential to increase private sector investment in research, innovation and entrepreneurship 
across the continent, including as part of their Social Impact Responsibility. Funding should 
also be directed in ways that promote capacity-building and technology transfer to the public 
and private sectors in developing countries. 
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We consider the following elements as fundamental for countries to implement for financial 
and resource mobilisation to harness the potential for gene drive technology in the elimination 
of malaria. 

•	 Government Investment: It is essential to raise awareness and motivate African countries to 
invest in GDT implementation. Governments can allocate resources toward gene-drive test-
ing and implementation programmes as part of a national health strategy. These resources 
can be used to fund research, development, and field testing of gene drive technologies. 
This would show the commitment of the government to the cause, and more resources 
could be expected to come from the international donor communities. 

•	 Public-Private Partnerships: Collaboration between the public and private sector can pro-
vide essential funding for gene-drive testing and implementation programmes in Africa. 
Governments can partner with pharmaceutical companies, foundations, and other corpo-
rate organizations to mobilize financial resources to support the testing and implementa-
tion of gene-drive technologies in affected areas.

•	 International Donor Funding: International donor organizations can provide financial sup-
port for gene-drive testing and implementation programmes in Africa, in partnership with 
local and international organizations. The Bill and Melinda Gates Foundation, The Global 
Fund, The World Health Organization and others could be approached.

•	 Crowdfunding: Crowdfunding is becoming increasingly popular in Africa as a means of 
mobilizing resources for innovative health initiatives. A crowdfunding campaign could be 
launched to raise funds for gene-drive testing and implementation in Africa. This would 
be easier if a large segment of the population had been educated about the benefits of the 
technology.

•	 Philanthropic Initiatives: Philanthropic organizations can provide funding for gene-drive 
testing and implementation programmes in Africa. These organizations can fund research 
and development, support field testing initiatives or provide grants to development organi-
zations that are working towards the elimination of malaria.

•	 Corporate Social Responsibility: Companies that operate in Africa can allocate resources 
toward gene-drive testing and implementation programmes in the regions where they oper-
ate as part of their corporate social responsibility initiatives.

•	 Fundraising Events: Fundraising events such as charity walks or runs can be organized to 
raise money for gene-drive testing and implementation programmes in Africa.

•	 Impact Investment: Impact investors can invest in organizations that are working towards 
gene-drive development and implementation in Africa. These organizations can use the 
investment to finance research, development, and field testing of gene drive technologies. 
Remove barriers deterring private sector investments, such as the local pharmaceutical 
industry, which could increase local R&D to support the development of products (diagnos-
tics, therapeutics, etc.)

•	 Philanthropic funding: The majority of funds for research are derived from philanthropic 
donors or foundations. This is a historical source of funding research in Africa.
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9.5	 WORKFORCE BUILDING

The AUDA-NEPAD should focus on advancing best practices and informed decision-making for 
the development of genetic biocontrol technologies to improve public health. Existing research 
capacity in African countries (Burkina Faso, Mali, Uganda, Ghana, Kenya, Nigeria, Ethiopia, 
etc) should be leveraged to ensure gene drive technology implementation is based on Africa’s 
cultural, social, and environmental contexts. Collaborative partnerships could offer technical 
information, advice, training, and coordination for research on gene drive and other genetic 
biocontrol technologies to ensure that genetic biocontrol research addresses important public 
health priorities ethically, safely, and effectively. 

The availability and accessibility of quality research and implementing workforce, including a 
workforce for malaria vector and parasites genomic surveillance (e.g., field investigation and 
contact tracing teams, logisticians, laboratory personnel, vector biology experts, clinicians, 
communications and data managers, and experts in regulatory science and risk assessment, 
etc.) and early warning and awareness raising, is critical to building the resilience of communi-
ties and for the continuity of health services during an emergency. This priority requires invest-
ing in a well-educated, trained and appropriately compensated workforce, to ensure readiness 
for surges of workforce across sectors during public health emergencies. Training should be 
based on up-to-date curricula, common standards, and competencies, reflecting an interdisci-
plinary approach to pandemic prevention, preparedness and response. 

Furthermore, establishing creative partnerships with the private sector aimed at sustained de-
velopment of human capital & infrastructure for gene drives R&D for Malaria control and elimi-
nation is a technical area that needs capacity building including entomology, genetic transfor-
mation, modelling, bioinformatics, social science, risk management, science communication, 
stakeholder engagement, regulatory science. Building additional regional centres of expertise 
that can serve as hubs for education and training, as well as national and regional cadres of 
entomologists, public health specialists, malarialogists and other health workers, with the nec-
essary training on genetic approach to control malaria and public health, could play a useful 
role. 

The creation of Regional Centres of Excellence for hands-on training and gene drive technol-
ogy development and provide funded-graduate studentships and internships tenable at those 
established Centers of Excellence. This Funding opportunity will solicit applications from 
students across Africa to 1) improve the understanding of malaria pathogenesis, epidemiolo-
gy, and transmission; and 2) evaluate, optimize, and inform the development of genetic-based 
interventions to understand, control, eliminate, and eventually eradicate malaria. This program 
is intended to support gene drive research that is conducted primarily in countries in which 
centres already exist and should provide for significant involvement of local/regional research-
ers in study design, development, and execution.
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9.6	 RECOMMENDATIONS 

The FNIH’s GeneConvene Global Collaborative has identified field trial design and implementa-
tion for gene drive mosquitos as an area that requires further attention. Field trials are pivotal 
activities required for generating evidence to support key go-no-go decisions for gene drive 
candidate development. They provide critical information for regulators, policymakers, funders, 
implementers, communities, and decision influencers. Field trials, however, are complicated in 
that the parameter space for reasonable trial designs is large, with multiple design decisions. 
Given the importance, complexity, and unique nature of gene drive field trials, GeneConvene has 
assembled an international working group to identify some key technical questions, knowledge 
gaps, and potential solutions required for conducting safe, ethical, and efficacious gene drive 
field trial design. The working group consists of members from the three most advanced teams 
working on gene drive in mosquitos, Target Malaria, University of California Malaria Initiative 
(UCMI) and Transmission Zero. The findings will be published in an appropriate format. 

In line with APET’s recommendations, three countries namely Burkina Faso, Mali and Uganda 
have implemented research programmes on the use of Gene Drive technology. AUDA-NEPAD 
also provides financial and technical support to these countries and all West African countries 
within the framework of the West Africa IVM platform. These programmes benefit from the 
mobilization of human and financial resources at both national and regional levels. The limited 
scope of these programmes is related to insufficient financial and human resources. It is there-
fore essential that resource mobilization be conducted as a major task in this phase of imple-
mentation of these programmes throughout the African continent.

•	 AUDA-EPAD should build on its mandate to “ undertake the full range of resource mobiliza-
tion “ and its role as a facilitator, technical capacity and convening power to lead resource 
mobilization and support African States in this activity. Historical trends show that the 
resources mobilized at the Agency’s peak for every dollar mobilized by the Agency for pro-
gramme coordination and implementation, at least $5 is dedicated to the implementation of 
projects in the country and the Regional Economic Communities (RECs).

•	 APET should take advantage of its international aura to provide the necessary support to 
AUDA-NEPAD to convince potential funders to financially support national, regional and 
continental programmes. 

•	 African Union Member States and REC Commissions should invest more in human resourc-
es and deploy more vigorous strategies to mobilize financial resources.

•	 AUDA-NEPAD, APET, AU member states and RECS should adopt a concerted approach to 
rigorously sustain their traditional partners and also on-board new partners including the 
United Nations (UN) system, development finance institutions, multilateral organisations, 
and the private sector, foundations, and charities.
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10

CONCLUSION

The persistent malaria burden due to the limited effectiveness of existing control and elim-
ination strategies, besides the threat of a new invasive mosquito species, could translate to 
additional decades of limited economic growth and development as well as loss of lives in the 
continent. Augmenting the current malaria control and elimination strategies with innovative 
approaches and technologies such as Gene Drives presents an opportunity for Africa to bolster 
its efforts in the fight against malaria and meet its target as envisaged in the Agenda 2063. 
Despite the elaborated challenges in the research and development of Gene Drives, impressive 
steps have been taken and progress realized. The tremendous work put in by the AUDA-NEPAD 
through the Africa IVM Program is commendable and has laid a foundation for supporting the 
creation of a conducive environment for the research and development of novel technologies. 
Concerted efforts need to be put in place with multiple sectors to further support the research 
and development of Gene Drives as an intervention for control and elimination of Malaria. To 
this end, all AU Member States, African Union Commission, the African Union Development 
Agency – New Partnership for Africa’s Development (AUDA-NEPAD), Regional Economic Com-
munities (RECs), Gene Drive researchers and developers, Civil Societies, Local Communities 
as well as Development Partners, and the Private Sector have critical role to play concerning; 
Gene Drives’ policy and regulatory frameworks, Information and knowledge sharing, partner-
ships and resource mobilization required, and lastly the development of human and institution-
al capacity. 
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