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IntroductionAU : Pleaseconfirmthatallheadinglevelsarerepresentedcorrectly:
Collaborative research consists of an equal partnership of researchers from diverse back-

grounds who pursue mutually interesting and beneficial questions to achieve a common pur-

pose via the coordination of activities and the sharing of knowledge, competencies, resources,

and information, resulting in new scientific knowledge [1,2]. Hence, research collaboration

could involve a continuum of organisational levels ranging from individual researchers to

institutions, organisations, or even communities from different disciplines and geographical

locations [1,3,4]. The quick expansion in international collaboration frameworks is primarily

fostered by enhanced access to funding, sharing and standardisation of methodological exper-

tise, and opportunities that increase the global impact and integrity of research findings

[3,5,6]. Research outcomes from international cooperation contribute effectively to global sta-

bility, security, and prosperity. It also fosters equal opportunities by ensuring that communi-

ties are represented in global policies, particularly those related to health and sustainable

development [7].

Historically, research within African countries was predominantly conducted by research-

ers from the Global North, often involving brief periods of fieldwork without establishing

long-term collaborations [8]. However, African countries are currently experiencing a signifi-

cant surge in both national and international collaborations, reflecting a shift towards more

equitable and sustained research partnerships [9]. This change is driven by the continent’s

unique research potential, offering opportunities not found elsewhere. To fully leverage these

opportunities for global research and ensure African researchers’ contributions are recognised

and integrated within the international scientific community, it is essential to outline key steps

that foster effective partnerships. Recognising the evolving landscape of research in Africa, we

propose solutions aimed at scaling meaningful collaboration with African researchers, ensur-

ing mutual benefit and enhancing the impact of their work [10,11]. It is through such strategies
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that we can bridge historical gaps in collaboration and support a new era of inclusive and

impactful scientific research.

Rule 1: Understand Africa

Embarking on research within Africa requires an in-depth comprehension of its diverse geo-

graphical, social, economic, and political landscapes. Recognising Africa’s diversity is crucial,

given its status as a continent with 54 United Nations-recognized countries, each distinct in

culture, governance, and socioeconomic conditions, along with 2 independent states (Western

Sahara and Somaliland) and several territories. This complexity is further nuanced by the

region’s cultural diversity, which influences research methodologies, collaborations, and com-

munication. To this end, understanding and managing cultural diversity effectively is benefi-

cial and necessary for conducting meaningful research [12,13]. This understanding extends to

recognising how local and regional conflicts, such as those in Tigray, Ethiopia, can signifi-

cantly impact research endeavours. The effects of armed conflicts on the environment and

indigenous farming systems, as highlighted by recent studies [14–17], underscore the need for

researchers to be aware of and adapt to the realities on the ground. Additionally, North-South

research collaborations, particularly in conflict and humanitarian contexts, face unique chal-

lenges and inequities that must be navigated with care and respect for all parties involved [15].

In light of these considerations, researchers are encouraged to engage deeply with the geo-

graphical, social, economic, and political contexts of their chosen research locales within

Africa. This comprehensive understanding is fundamental to respecting local knowledge,

identifying potential barriers, and possessing the requisite expertise to ensure research is con-

ducted in a manner sensitive to local interests, needs, and priorities. Such an approach fosters

sustainable development and guarantees that research activities are conducted ethically and

equitably.

Rule 2: Instil regular and open communication strategies

Effective research collaboration is enhanced by embracing and utilising a blend of communi-

cation strategies that combine the immediate access provided by virtual tools with the depth

offered by in-person interactions. This multifaceted approach not only overcomes geographi-

cal and logistical hurdles but also enriches the collaborative process by integrating diverse cul-

tural insights, thereby boosting mutual understanding and driving innovation across

international teams [18]. By adopting robust communication strategies, collaborations address

both practical and socio-emotional aspects, ensuring that all participants, irrespective of their

geographical or cultural backgrounds, are fully engaged and contributing meaningfully to the

project’s success. Effective and open communication is pivotal in cultivating a spirit of cooper-

ation and fostering a culture of shared understanding and respect, which are essential for the

success of international collaborations [19]. Virtual platforms such as Zoom, Microsoft Teams,

Google Meet, etc. (summarized in Table 1) are indispensable for bridging geographical and

logistical barriers, enabling researchers from varied locations to participate in discussions,

share data, and collectively drive projects forward [20]. Moreover, virtual collaboration is

extensively used to organise workshops, conferences, and seminars, hence, expanding partici-

pation opportunities beyond the usual travel and visa constraints. When managed effectively,

virtual teams are efficient and reliable. Virtual communications yield productive results with

reduced conflict, showcasing the potential of blended communication approaches to enhance

the dynamics of research collaborations [20,21].

Despite the advantages of virtual interactions, face-to-face interactions foster a level of col-

laboration fidelity that virtual tools have yet to match, particularly in environments rich in
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cultural nuances like Africa, where personal relationships significantly influence professional

collaborations [20]. These interactions provide a unique space for spontaneous idea exchange,

mentorship, and cultivating a shared vision and goals. Physical meetings also offer invaluable

opportunities for cultural exchange and establishing deeper trust and understanding, crucial

for fostering long-term partnerships and mutual respect. Acknowledging the challenges inher-

ent in organising such meetings, including visa restrictions and logistical hurdles, underscores

the need for meticulous planning, flexibility, and proactive communication with all stakehold-

ers involved. Early coordination with collaborating organisations, conference organisers, and

local governmental bodies can mitigate these challenges, ensuring meaningful participation

from all collaborators.

Integrating hybrid models that combine virtual and physical participation can offer the best

of both worlds, maximising engagement and adaptability. This approach is especially benefi-

cial when travel is limited, or participants face scheduling conflicts. Ensuring open and trans-

parent communication across all mediums is vital. Establishing a regular rhythm of updates

and feedback is essential, allowing all team members to feel equally involved and valued. The

culture of open communication should extend to decision-making processes, ensuring that all

collaborators have an equal say in the direction and outcomes of the research. By embracing a

dynamic and inclusive approach to communication, research collaborations can achieve

greater depth, resilience, and productivity.

Rule 3: Exchange research materials and resources responsibly

The disparity in resources between different regions of the globe is a significant barrier hinder-

ing research collaborations to tackle global challenges. African researchers often face substan-

tial challenges due to limited or no funding, poor infrastructure, difficulties accessing

advanced research materials and tools, and lack of databases and open data or software. This

makes it challenging to conduct research and contribute to global scientific progress [22].

Exchanging valuable materials and tools between researchers worldwide offers a solution

that provides both African researchers and their collaborators with access to resources not

readily available to each other locally. The sharing of unique knowledge from the African con-

tinent enriches global research initiatives in areas like climate change, genotyping, sequencing,

infectious diseases, and natural resource management [23]. Such collaboration not only fosters

Table 1. A table summarising some open-source virtual tools that enhance communication and equitable access to resources among collaborators.

Category Tools Primary use

Communication Zoom, Microsoft Teams, Skype, Google Meet

WhatsApp, Slack (free versions)

Remote meetings, presentations, and training.

Remote discussions and team interactions.

Project Management Trello, Asana (basic free versions) Organise tasks, timelines, and collaborative workflows.

Data Sharing, Storage and

Management

Google Drive, Dropbox, WeTransfer, OneDrive

(basic free versions)

Zenodo

Store, share, and collaboratively edit research data and documents.

Manage, share and preserve any research data in any size and format.

Writing and Publishing Overleaf, Google Docs Jointly write, edit, and publish research papers or reports.

Code Sharing and Revision GitHub, GitLab, Google Colab

Jupyter Notebooks

Apache Zeppelin

Develop software, share and review codes.

A cloud-based collaborative environment for machine learning, data

analysis, and education.

An interactive environment for live coding, equations, and visualisations.

Notebook-based collaborative data exploration and visualisation.

Remote Access TeamViewer, Chrome Remote Desktop

OpenVPN, ProtonVPN (free versions)

Access remote computers or labs for research purposes.

Securely access resources and ensure privacy in research collaborations.

Research Networking ResearchGate, Academia.edu, Twitter(X), LinkedIn

(basic features)

Connect with fellow researchers, discover research opportunities, and

communicate your research.

https://doi.org/10.1371/journal.pcbi.1012197.t001
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ethical and equitable partnerships but also ensures that African researchers are recognized as

full partners, thus, safeguarding the rights and interests of all stakeholders involved in the proj-

ects. This approach deepens research impact and promotes mutual respect among interna-

tional research communities.

Furthermore, collaborations promoting sustainable development should focus on address-

ing local needs, ensuring that benefits are equitably distributed and not solely favouring

researchers from more developed regions. The Human Heredity and Health in Africa

(H3Africa) initiative is a good example of this principle in action [24]. It spearheads health-

related genomic research across Africa and supports the development of biorepositories in

countries like Uganda, South Africa, and Nigeria through its affiliated network, H3ABioNet

[25]. This infrastructure provides African researchers with essential resources and data and

positions them to lead impactful research projects.

In addition to exchanging materials and tools, collaboration between African researchers

and those from other parts of the world could involve joint research projects, mentorship pro-

grams, and training initiatives. These initiatives can help African researchers build skills and

expertise while contributing to research projects of global importance. It is worth noting that

in most cases, research projects with investigators outside the continent are held in high

esteem and are published in prestigious journals.

Rule 4: Support pan-African research

Collaboration among African countries remains limited, especially when compared to partner-

ships with more developed regions such as Europe, Asia, and America. This highlights a criti-

cal need for growth within the continent. Enhancing intra-African cooperation is vital as it

offers a platform for sharing insights from diverse projects, leading to greater overall benefits

and fostering sustainable relationships among projects, individuals, and organisations. Sup-

porting pan-African research by investing in training and upgrading technology in research

institutes across Africa would significantly improve research networking and collaboration.

Given the continent’s diversity and the geographical proximity of its countries, there is a

unique opportunity to address common challenges through collaborative research. Such coop-

eration can leverage similarities in disease prevalence, dietary habits, and cultural practices,

facilitating easier movement of people and resources and driving collective advancement in

African research and development.

The National Institutes of Health (NIH)-funded H3ABioNet consortium, a pan-African ini-

tiative, has significantly advanced skills in human genetics and sequencing across Africa [24].

This exemplifies how researchers and institutions within the continent could collaborate more

effectively on similar projects, optimising the limited financial and material resources avail-

able. Such structured collaborative efforts not only enhance technical capabilities but also

develop the soft skills essential for successful partnerships, as evidenced by programs like the

Institute for Healthcare Improvement (IHI) and H3Africa.

Further exemplifying successful intra-continental collaboration is the partnership involving

NIH, Wellcome Trust, the African Academy of Science (AAS), the Global Health: Science and

Practice Journal, and H3Africa. This coalition has developed models and infrastructure that

promote sustainable collaboration, equitable resource distribution, capacity building, and co-

funding throughout Africa [25,26]. Additionally, initiatives like the African BioGenome Proj-

ect (AfricaBP) aim to expand genomic and bioinformatics capabilities across the continent,

demonstrating the vast potential for collaborative projects to build capacity and deliver tangi-

ble benefits for Africans [27].
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For initiatives like these to thrive, it is crucial to secure increased support from African gov-

ernments, regional organisations like the African Union, and international partners, including

foreign governments, institutions, and foundations. Enhanced collaboration among African

researchers and institutions can lead to a deeper understanding of the unique challenges pre-

sented by diseases such as COVID-19 within the African context. Such insights are essential

for transforming the research landscape of African institutions. With improved research capa-

bilities, African researchers can contribute more effectively to global efforts, such as vaccine

research studies, ensuring vaccine development and distribution are conducted sustainably,

justly, and equitably.

Rule 5: Promote equity and inclusion

Promoting equity and inclusion in collaborative research in Africa is crucial for addressing the

complex challenges faced by the continent. Research collaborations that leverage diverse

expertise and resources are essential to effectively inform policy and practices. However,

achieving this requires that all participants have equal access to opportunities and resources,

enabling them to contribute meaningfully regardless of their diverse backgrounds or levels of

experience. This would value each collaborator’s input and enrich research outcomes with var-

ious perspectives, leading to more innovative and comprehensive solutions to complex issues.

Thus, fostering an equitable and inclusive environment in research collaborations is indispens-

able for leveraging the full spectrum of ideas and achieving groundbreaking advancements.

The Cape Town Statement, with its 20 recommendations for ethical research, underscores

the necessity of embedding fairness, equity, and the acknowledgment of indigenous knowledge

within the research ecosystem [28]. This initiative aims to correct the imbalance where, typi-

cally, high-income countries benefit disproportionately compared to their low- and middle-

income counterparts in terms of authorship, career progression, and control over research pri-

orities and outputs [29]. For instance, a recent study found that a significant portion of

COVID-19 research related to Africa featured non-African authors taking the lead, spotlight-

ing the urgent need for greater local involvement in scientific publications. This situation

underscores the broader necessity for journals to actively incorporate local perspectives, partic-

ularly in research that impacts regions like Africa, thereby advancing equity and fairness [30].

Hence, the Cape Town framework aims to create a more equitable research environment by

ensuring fair participation and acknowledgment across all research stages.

Despite these guidelines, challenges persist. Notably, the unequal distribution of resources

and the need for low- and middle-income countries to prioritise research funding to reduce

reliance on high-income country donations [31]. Cultural and linguistic diversity, while

enriching, can also pose barriers to inclusive collaboration due to differences in communica-

tion, beliefs, and research practices [32]. Overcoming these obstacles is crucial for fostering a

research landscape where equity and inclusion are at the forefront, enhancing the quality and

impact of collaborative research efforts across Africa.

Cultural norms and hierarchical structures, particularly in Africa, can significantly influ-

ence power dynamics within research collaborations, which can stifle innovation by limiting

diverse perspectives. This is often seen in the reverence for elders and authority figures, which

might discourage younger researchers, women, or individuals from lower socioeconomic

backgrounds from voicing their opinions or challenging established ideas. Encouraging partic-

ipation across career stages—from early-career scientists to seasoned experts—and fostering a

mentorship culture can help cultivate a more vibrant and inclusive scientific community.

Moreover, cultural differences across Africa can affect how research is conducted and inter-

preted. For instance, some cultures may prioritise privacy, influencing research methodologies
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and data analysis, while others may favour openness, affecting the transparency and sharing of

research findings. Addressing these cultural variances is crucial for promoting equity and

inclusion within collaborations [33]. Developing research methods, communication strategies,

and training programs sensitive to cultural nuances can ensure that research collaborations are

more inclusive and equitable.

By establishing partnerships based on shared values like mutual respect, trust, and social

justice and actively embracing diversity, research collaborations in Africa can become more

inclusive and equitable. This approach not only enriches the research process but also ensures

that the innovations and outcomes derived from these collaborations are more robust and

reflective of the diverse perspectives across the continent.

Rule 6: Incorporate a capacity-building component

Emphasising capacity building is fundamental for fostering equitable and effective research

collaborations. This entails not just the personal development of individuals through training

and mentorship but also strengthening institutional capabilities by enhancing access to the lat-

est knowledge, advanced equipment, and essential resources. To ensure comprehensive capac-

ity building, every research collaboration proposal must include a detailed plan on how these

aspects will be developed and supported.

Beyond individual skill enhancement, capacity building encompasses staff exchanges that

provide valuable exposure to diverse research environments and methodologies [34]. These

exchanges, facilitated through partnerships between institutions and supported by interna-

tional research bodies, are instrumental in transferring critical knowledge and expertise across

regions. They also serve to forge lasting relationships among researchers from varied back-

grounds, laying the groundwork for sustained collaboration and mutual learning.

To truly realise the benefits of capacity building, funding applications must explicitly out-

line strategies for improving individual skills, institutional resources, and overall research

infrastructure. This includes ensuring access to cutting-edge technology, updating research

methodologies, and securing the materials necessary for groundbreaking research. By strategi-

cally allocating resources and funding, we can establish sustainable collaborations that are

mutually beneficial and geared towards achieving long-lasting impact and relevance in the sci-

entific community.

Incorporating a comprehensive capacity-building component into research collaborations,

as recommended by Haelewaters and colleagues [2], is indispensable for advancing equitable,

inclusive, and impactful research endeavours. This approach elevates the research process and

contributes significantly to the global body of knowledge, ensuring a brighter future for Afri-

can research and beyond.

Rule 7: Follow standard publication guidelines

Clear and transparent guidelines for publishing collaborative research are essential for foster-

ing meaningful collaboration with African researchers. Such guidelines can help ensure that all

researchers know their roles and responsibilities and can help promote fair and equitable

authorship. Before starting a collaboration, researchers should develop a publication policy

outlining authorship criteria, authors’ order, and each author’s responsibilities. The publica-

tion policy should be communicated to all researchers involved in the collaboration, including

students, postdocs, and other trainees. It should be clear that all researchers must follow the

policy, and violations should not be tolerated. This proactive approach prevents misunder-

standings and conflicts by clarifying contributions and authorship order from the outset to
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ensure that publications resulting from such collaborations give credit to all contributors fairly,

equitably, and respectfully.

Throughout the collaboration, all researchers should communicate openly and transpar-

ently about their research findings, data generated, and analyses. Any disagreements or con-

cerns should be addressed early to avoid conflicts later in the process. A robust data

management plan is also vital, detailing how data will be collected, analysed, stored, and

shared, ideally in a secure, accessible, open-source location for transparency and future refer-

ence (Table 1).

Additionally, it is crucial to consider the strategic policies and regulations of each collabo-

rating entity, such as organisation, nation, group, or country, and to align these with the over-

all goals and values of the project. Early discussions with collaborators about the

collaboration’s objectives, responsibilities, and values foster a foundation of trust and mutual

respect, which are necessary for sustainable and equitable partnerships. This strategic align-

ment and accountability are particularly important in ensuring that collaborations do not

merely serve external interests but genuinely promote and enhance the involvement of African

researchers, addressing the historical underrepresentation of researchers from developing

countries in scientific publications [35]. This accountability should also extend to study partic-

ipants to ensure that they are treated fairly and provided with all the details of the study and

properly acknowledged in all publications [36].

Rule 8: Make a data-sharing and management plan

Open and transparent data-sharing and management plans are crucial in building trust in

research collaborations, especially when working across different cultures and regions where

there may be differences in research practices and ethical standards. Sharing data can also help

improve research quality by allowing for greater scrutiny and validation of results. This is espe-

cially important when researching complex and interdisciplinary topics involving multiple

datasets and methods. Therefore, all collaborators should write and agree upon a data manage-

ment plan with clear guidelines and protocols for data sharing and ownership. This is key to

ensuring that research findings are protected, easily retrieved, and shared over the long term.

An effective data management and sharing plan should adhere to the Findable, Accessible,

Interoperable, Reusable (FAIR) principle, ensuring that generated data is handled with high

standards of accessibility and usability [37]. Thus, the data management plan must outline the

types of data to be shared, the methods of sharing these data, and each collaborator’s specific

roles and responsibilities in managing the data. The plan should also address the consequences

of any breaches, such as the unauthorised sharing of participants’ data.

To ensure that the data is shared securely and ethically, the plan must comply with relevant

data protection regulations and ethical standards. This includes utilising the appropriate data-

sharing platforms and tools, such as secure data-sharing platforms and repositories, to safe-

guard the data effectively (Table 1). Moreover, universities and funders are encouraged to sup-

port Open Data initiatives, facilitating easier access to data for African researchers. This is

needed to give equal rights and opportunities to promote accountable and sustainable research

for every researcher.

Rule 9: Consider local ethical approval policies

For decades, Africa has been a pivotal site for global research and discovery, significantly con-

tributing to advancements across various fields. However, this role has occasionally led to

exploitative practices, prompting a significant reevaluation of ethical research standards. This

concern has highlighted the need for stringent ethical practices in collaborations between
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African researchers and their collaborating partners. To address these issues, specific local eth-

ical standards and guidelines have been developed to ensure responsible research practices

within Africa. These guidelines are designed to be rigorously adhered to by all researchers,

including both local and international collaborators, to foster a culture of integrity and respect

in research.

Ethical procedures are crucial for thoroughly evaluating researchers’ work, ensuring that

conflicts of interest are minimised and the interests of study participants or subjects are pro-

tected. Research Ethics Committees (RECs) play a key role in this process by rigorously

reviewing essential documents such as study consent forms, assent forms, and study protocols.

These evaluations focus on assessing the risks and benefits of research, as well as ensuring vol-

untary participation, thereby reducing the potential for exploitation, among other ethical con-

cerns [38,39].

Local ethical guidelines play a crucial role in building trust within communities historically

affected by the adverse outcomes of failed clinical trials. These guidelines mandate that

research participants receive thorough education about the study in their local languages,

ensuring they are well-informed and protected from exploitation. Additionally, local ethical

review boards often require the involvement of local investigators in research projects, which

not only fosters ownership and builds local capacity but also promotes a respectful and ethical

scientific environment. This involvement helps to prevent practices such as “helicopter” or

“parachute” research, where external researchers conduct studies without adequate local par-

ticipation or benefit to the community [38]. Furthermore, these measures aim to enhance the

representation and impact of African researchers in scientific publications. A revealing statistic

from cardiovascular research in sub-Saharan Africa shows that only 10% of native publishers

are from the region, with the majority of publications authored by researchers from Europe,

North America, and South Africa [40]. This highlights the critical need to prioritise local ethi-

cal approval policies to ensure that research activities are not only compliant but also respectful

and beneficial to local communities. Adhering to these policies is essential for fostering trust

and sustainable engagement within African research collaborations.

Rule 10: Adhere to open science policies

In the pursuit of enhancing the reach and impact of African research collaborations, it is vital

to support open science practices. For instance, publishing in open-access journals and

depositing generated data in open-access repositories ensures that research findings are freely

available, increasing their visibility and usage across the global scientific community. This

approach not only democratises access to information but also encourages the integration of

diverse scholarly contributions. Nevertheless, the costs associated with publishing in open-

access journals can be prohibitive, particularly for researchers in low- and middle-income

African countries. Therefore, it is important to include costs associated with open-access pub-

lishing in the research grant applications. This will reduce the barriers that may prevent

researchers from publishing their work openly. Alongside these strategies, the promotion of

preprints is essential as sharing preprints enables researchers to disseminate their findings rap-

idly and freely, accelerating the pace at which knowledge is exchanged and feedback is received

from the broader community.

Furthermore, storing the generated data and protocols in publicly accessible repositories

aligns with the FAIR principles, ensuring that datasets are findable, accessible, interoperable,

and reusable. This practice facilitates the replication of research findings and enhances the

transparency and credibility of scientific inquiries while strengthening the global research

community’s ability to address complex scientific questions [37].
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Concluding remarks

Collaborative research is a pivotal tool for enhancing Africa’s scientific prowess, addressing

the limitations of its national scientific systems, and bridging resource and infrastructure gaps

[9]. Non-African countries also stand to gain from Africa’s unique research opportunities [11].

For instance, Africa carries the largest global burden of communicable infections, and with the

nature of modern mobility across continents, infections are no longer confined to Africa but

are becoming a global threat to public health [41]. Furthermore, Africa is also witnessing a

considerable increase in the prevalence of non-communicable diseases, which are common

among non-African societies but are driven by similar risk factors. The continent’s rich genetic

diversity, holding the oldest and most diverse genome, is an invaluable resource for collabora-

tive research. Such partnerships can lead to groundbreaking discoveries in understanding

complex disease patterns and advancing precision medicine worldwide [41,42]. Investing in

quality cooperative research in Africa represents a strategic investment in global disease pre-

vention and treatment policies [11].

Apart from the wide range of potential benefits to global health systems, collaborative

research in Africa could also provide substantial global socioeconomic merits. This is because

the African population is the youngest and fastest growing globally, with sub-Saharan African

countries estimated to account for more than half of the world’s population growth rate

between 2019 and 2050. As a result, making an intellectual investment in this growing demo-

graphic is important in harnessing and growing talent that will lead the generations of the

future [11]. Furthermore, as Africa continues to offer a critical mass of future consumer mar-

kets, developed products and technologies must be adapted to suit their needs and culture,

which can only be achieved via collaborative research [11].

In conclusion, these 10 rules offer a comprehensive framework for fostering effective and

sustainable research collaborations across Africa. From understanding Africa’s unique cultural

and geographical landscape, promoting open and regular communication, and responsibly

exchanging research materials to supporting pan-African research and emphasizing equity

and inclusion, these guidelines serve as a blueprint for enhancing Africa’s role in the global

research community. They encourage building local capacities, adhering to ethical standards,

and embracing open science policies to ensure that research practices are fair and beneficial to

all involved. By following these rules, researchers can contribute to a more equitable and

dynamic scientific enterprise that not only addresses the challenges faced by the continent but

also leverages its unique opportunities for significant global impact.
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