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The importance of benefit sharing

in genomic research

Despite increasing calls for benefit sharing to promote greater eq-
uity in human genomic research, established precedents across the
private and public spheres are lacking. Moreover, the few existing
models for benefit sharing with populations that participate in ge-
nomic research are largely limited to intangible or nonfinancial
benefits, or to top-down initiatives that generally do not draw on
direct input from participating populations. Here, we present a
model of financial benefit sharing that goes hand in hand with
other important benefits such as scientific capacity building
and data sharing and in which the priorities and needs of partici-
pating communities are identified and used to steer funding
decisions. By discussing the implementation of this collective-in-
terest model in the context of an industry-funded genomic re-
search project in Madagascar, we offer a practical example for
how to institute community-driven distribution of financial ben-
efits. Despite the challenges involved in this process, we believe
that consulting communities around financial benefits serves to
both increase equity in genomic research and support locally de-
termined needs.

Using a collective financial benefit-sharing model driven by
community input affords researchers a means to strengthen reci-
procity by giving stakeholders who participate in genomic re-
search a say in how financial benefits are invested, as opposed to
relegating them to the passive role of merely receiving money
borne from top-down expenditure decisions. In addition, this
trust-building approach facilitates the disbursement of tangible,
near-termbenefits thatmore closely alignwith communities’ local
knowledge and priorities. Moreover, this model has the potential
to begin to redress some of the historical wrongs committed in ge-
nomic research, as well as its precursors in biomedical research, in-
cluding breaches of privacy, misuse of data, lack of true informed
consent, no sharing of results, and the absence ofmaterial and oth-
er benefits for research participants.

These ethical breaches have caused serious damage, both by
causing lasting harm to individuals and populations who shared

their data and by eroding trust in the scientific relationship. Not
surprisingly, past ethical violations have had particularly noxious
repercussions for African-origin and Indigenous populations
around the world. The most infamous cases of abuse in the
United States—for example, Henrietta Lacks and the immortalized
HeLa cell line or the Arizona State University diabetes study with
the Havasupai tribe—are only the tip of the iceberg among scores
of lesser-known cases of unethical biomedical research practices
around the world (Sterling 2011). From the vantage point of scien-
tific innovation, this legacy is catastrophic. Genetic diversity in ge-
nomic studies is critical to the generation of novel discoveries
relevant for understanding and treating disease, yet this broken
trust has restricted researchers’ ability to recruit diverse pools of
participants for genomic research. As of 2022, 91.2% of all com-
plex-trait GWASs had been performed in people of European an-
cestry, meaning that most databases lack a high enough
representation of diverse populations to accurately predict allele
frequencies (Fitipaldi and Franks 2023).

Scholars and governing bodies have made repeated calls
for benefit sharing in biomedical research as ameans of promoting
greater reciprocity in the research relationship (Bedeker et al. 2022;
Tone-Pah-Hote and Redvers 2022). Specifically, the “Sharing of
Benefits” article of UNESCO’s 2005 Universal Declaration on
Bioethics and Human Rights and, more recently, the 2022 WHO
Science Council Report bothmake calls for the generalized sharing
of benefits and knowledge from genomic research to the broader
public. Historically, however, this broad application approach
has been implemented at the expense of marginalized popula-
tions, who have not received an equitable distribution of benefits
or results, and few precedents exist to replace these outdated and
extractive models (Tsosie et al. 2021). The Indigenous data sover-
eignty movement, which works to protect the collective rights
and interests of Indigenous Peoples in research, has quickly gained
traction on an international scale. A key element of thismovement
includes a call for the provision of tangible benefits to Indigenous
communities in exchange for genomic and other data (Claw et al.
2018; Hudson et al. 2020).

However, despite the importance of benefit sharing in forging
an ethicalway forward in genomics, researchers lack practical guid-
ance around the implementation of a financial benefit-sharing
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model at either the individual or collective level. LunaDNA—a pri-
vate platform offering, in exchange for genetic and health data,
virtual shares in the company proportional to the amount of
data shared—provides one example of an individual-interest mod-
el, whereas a number of biotechnology companies (such as
Regeneron, GSK, andNovoNordisk) invest funds to support global
initiatives around health, science, and environment, among
others.

Nonmedical industry actors inmarkets including rooibos tea
and diamonds in southern Africa have afforded some useful col-
lective frameworks for what Fox (2020) calls “community-part-
ner-based benefit sharing,” in which communities as a whole
receive benefits from the sale of natural resources derived from
their land and/or culture (Schroeder et al. 2020). These examples
represent concrete implementation of the Nagoya Protocol on
Access and Benefit Sharing (known as the Nagoya Protocol for
short); however, the question remains of how to address the dis-
tribution of benefits arising specifically from the use of human
genetic resources. Although groundbreaking and important, the
Nagoya Protocol, including the Conference of the Parties’ recent
decision to establish a mechanism for benefit sharing from the
use of digital sequence information on genetic resources, neglect-
ed to address the distribution of benefits arising specifically from
the use of human genetic resources (as opposed to other natural
resources).

Efforts to address the question of benefit sharing in human
genetic research in particular date at least as far back as the North
American Regional Committee of the Human Genome Diversity
Project’s Proposed Model Ethical Protocol for Collecting DNA
Samples (Weiss et al. 1997). This document, in addition to ac-
knowledging the provision of benefits to participating communi-
ties as an important part of any ethical research design, highlights
some of the commonchallenges arising from such an obligation. It
suggests that the three basic principles of honesty, legality, and
appropriateness should govern researchers in this regard, and ad-
vocates for the provision of medical services and useful informa-
tion about human genetics as possible forms of benefit sharing.
Still, scant practical guidance exists when it comes to putting these
principles into practice and to establishing acceptable benefit-
sharing models.

In this article, we describe a community-driven collective fi-
nancial benefits model (Fig. 1) funded by the US-based genomics-
driven drug discovery company Variant Bio and offer a case study
fromMadagascar. We highlight the ways in which local residents

were consulted and ultimately shaped the distribution of benefit-
sharing funds. Despite the time investment and challenges in-
volved in this process, we argue that it affords a vehicle to
both increase equity for participating communities and ensure
that financial investments tangibly support locally determined
needs.

The development of a collective financial

benefit-sharing model

As industry employees and advisors, academic researchers, and
Indigenous thought leaders in genomics, we have advocated for
benefit sharing as a means to promote a more just and equitable
research exchange. A critical step in learning how to do this at
Variant Bio was the formation of an independent ethics advisory
board where Indigenous and other key opinion leaders provided
suggestions to the company for sharing financial benefits that
steered sharply away from prior charity-driven models. Taking as
guidepost the Indigenous data sovereignty movement, the board
argued to distribute benefits at the community (rather than indi-
vidual) level and to do so in the short and long term, regardless
of what researchers did or did not discover from studies.

The decision to distribute benefits at the collective scale was
based on several factors. First, the distribution of sizable funds at
the individual level would most certainly raise red flags among in-
stitutional review boards related to issues of possible “undue influ-
ence” on research participants. On a more fundamental level,
however, the misuse of genomic research in the forms of genetic
essentialism and biological determinism inflicted damage that
reached far beyond individual research participants to impact their
wider communities and even broad “social categories” of people
(Sterling 2011). These collective-level abuses arose from the fact
that individual genetic data inherently insinuates data about a per-
son’s family and larger community and thus enables the telling of
potentially dangerous and damaging stories that affect a wide
swath of people (Sabatello and Juengst 2019). In essence, geno-
mics—and the potential harms and benefits from it—must be un-
derstood as a collective community venture.

Variant Bio therefore committed to distribute financial bene-
fits in both the long and short term to communities that partner
with the company in genomic research studies. This program—

formalized as a binding pledge in 2020—commits to sharing
long-term benefits divided among partner communities in the

Figure 1. Approach to community engagement that results in benefit sharing.
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amount of 4%of revenue every year and 4%of equity value should
the company go public or be acquired, as well as short-term bene-
fits in the amount of 10% of the total study budget (up to a max-
imum of $100,000 in US dollars). The maximum cap for short-
termbenefits was determined togetherwithVariant Bio’s investors
who are on the board of directors and the ethics advisory board.
The goal was for this amount to be significant enough for partici-
pating communities in terms of investment potential, while not
distributing too much of the company’s initial capital before it
reached the point of generating revenue. Only the short-term ben-
efits are tied to a project budget. Long-term benefits will be dis-
persed evenly among participating locations (excluding pilot
projects). Variant Bio is bound to these commitments via contracts
signed with research partners, hence the “binding pledge.”

This benefit-sharing program functions in concert with other
important commitments formalized via Variant Bio’s research col-
laboration agreements, including (1) an affordable medicine
pledge that aims to ensure the financial accessibility of any drugs
the company eventually develops to the communities whose
data led to identifying the discovery, (2) data cogeneration togeth-
er with research partners, (3) the sharing of relevant research re-
sults with participating populations, and (4) capacity building
through the promotion of genomic literacy and training for local
study staff.

Incorporating community feedback into

benefit-sharing decisions

A key aspect of creating a communal-level benefit sharing model
for Variant Bio was determining how to afford communities
meaningful input into how the money would be spent. This com-
mitment is in keepingwith the Indigenous data sovereigntymove-
ment’s push for agency and self-determination of Indigenous
research participants (Oguamanam 2020). Community engage-
ment with local populations around any aspect of research has
been shown to engender respectful and ethical relationships at
study sites and thereby improve the local relevance of research
more broadly (Blacksher et al. 2021; Ogunrin et al. 2022).

Anthropologists helped frame, design, and implement a com-
munity engagement model that the company uses to elicit pre-
study feedback as well as input on benefit sharing and return of
results (see Fig. 1). Anthropology as a discipline is painfully aware
of its colonial roots, including the unfortunate legacy of harm and
exploitation of Indigenous populations. It is indebted to postcolo-
nial, postmodern, feminist, and intersectional scholarship for the
more critical, self-reflexive approach it takes today. It is precisely
this reflexivity—and the emphasis that cultural anthropology in
particular places on understanding diverse perspectives and expe-
riences throughparticipant-observation, aswell as the relationship
between history, power, and culture—that informs Variant Bio’s
approach to community-engaged research. This model incorpo-
rates third-party consultants, fellows who work locally in the re-
gion, or research partners with local knowledge and long-
standing community relationships to perform community en-
gagement at study sites.

Those leading community engagement identify and consult
with local stakeholders before the study begins to document
what they consider to be the region’s most salient needs and prior-
ities for future investment and to gather suggestions for specific,
trusted organizations that work in those areas. In the event that
no local organizations exist to address these needs, funds may be

directed instead toward larger organizations that can support spe-
cific initiatives.

Since formalizing thismodel, Variant Bio has performed com-
munity consultation around short-term benefit sharing in all
research studies involving new recruitment. In certain instances,
consultation around benefit sharing happens poststudy as op-
posed to prestudy owing to concerns expressed by research part-
ners or institutional review boards that speaking about benefits
before the study could lead to undue influence or to setting unre-
alistic expectations among the local population. To date, the com-
pany has distributed or is in the process of distributing short-term
benefits according to the community consultation model for pro-
jects in South Africa, French Polynesia, Uganda, Kenya, India,
Indonesia, NewCaledonia, andMadagascar (see case study below).

Case study: Madagascar

Learning about what the people want

In 2020, a research team, led by biological anthropologists from
the University of Antananarivo’s Department of Anthropobiology
and Sustainable Development in collaboration with Variant Bio,
conducted a pilot project onMadagascar’s genetic diversity in rela-
tionship to disease. Previous studies had shown that highlandpop-
ulations in Madagascar are more genetically similar to southeast
Asian populations, whereas residents of thewest coast aremore ge-
netically similar to African populations (Rakotoarivony et al.
2019). This research consisted of a comparative analysis of health
information and genetic samples from highland and coastal re-
gions of Madagascar.

The first phase of study design consisted of 3 wk of formal
community engagement in three locations across Madagascar.
The research team used semistructured interviews with communi-
ty leaders, key stakeholders, and other citizens to explain the pur-
pose of the project, assess local interest and study feasibility, and
discuss their questions and concerns, as well as to gather input
from communitymembers about howbest to allot benefit-sharing
funds.

Upon their return to the University of Antananarivo, the
team collated and analyzed the data from the stakeholder inter-
views and created a list of the five most commonly cited priority
areas across the three locations. These included lack of access to
public toilets, lack of clean drinking water, poor school infrastruc-
ture, deforestation and other environmental issues, and the need
for language training (Fig. 2).

In 2021, the research team returned to the field for study im-
plementation, which included collecting biological samples and
health information. As part of this phase, they conducted an exit
survey with study participants to gauge opinions about priority ar-
eas to address through benefit-sharing distribution. Each partici-
pant was presented with a list of the previously identified five
key priority areas and was asked to select the most important
one. Regional differences were observed among the 257 responses,
with participants from the west coast more commonly selecting
the lack of clean drinking water as the prime issue, whereas partic-
ipants in the twohighlands sites prioritizedmaking improvements
to poor school infrastructure.

Funding what the people want

The research team then worked to craft benefit-sharing initiatives
to address these issues within the confines of the modest funds
available (approximately $12,000 US) for this initial pilot project
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that recruited a total of 264 participants across the three villages.
The team inMadagascar started by researching local organizations
with the capacity to institute the initiatives within the timeline
and budget determined for the project. Because options on the
ground were extremely limited, the team opted for alternative dis-
tribution channels including a pump installation company and
two local groups capable of carrying out grassroots projects.
Following sample collection and data entry, funds were disbursed
to support (1) a local company to build awater pump in Tsianaloka
village on the west coast, (2) the purchase of materials for a new
high school to be built by community members in Tsiandatsiana
village in the southern highlands, and (3) the provision of materi-
als for communitymembers to install a new roof for a school locat-
ed in Ampandrialaza village in the central highlands.

In all three study locations, community members expressed
deep gratitude, but also surprise, to see researchers stay true to their
word and return within just a few months of sample collection to
disburse short-term benefits. On the west coast, communitymem-
bers of all ages gathered to watch the installation of the new water
pump, and leaders from one of the highland villages hosted a
church ceremony to give thanks for the school improvements.
As one of the members of the research team from the University
of Antananarivo put it, “People in these villages are very used to
politicians making promises they never keep. It is such a different
experience for them to feel they not only have a say in which ben-
efits their community receives, but also that we came back so soon
and actually delivered them.”

Challenges in funding what the people want

Although the direct community consultation in Madagascar re-
sulted in highly relevant and desirable investments, there were
also significant challenges. These ranged from logistical difficul-
ties—such as community-based organizations lacking established

bank accounts, bureaucratic hurdles to international wire trans-
fers—to more fundamental ethical matters such as those consid-
ered next.

First, no clear definition exists of what constitutes a given
“community” and thus, by extension, who should be included
in community consultation processes. Community can be con-
ceived of in terms of a disease community, a cultural, linguistic,
or political community, and so on and so forth, but as with all
identities, these groupings are porous, shifting, and heteroge-
neous. The research team in Madagascar drew the line by the
village’s administrative boundaries, but even then, it was impossi-
ble to consult with every single member of the three “communi-
ties.” To redress this limitation, the research team consulted with
key representatives of diverse subgroups they identified according
to age and gender breakdowns. They also consulted with local ad-
ministrative authorities for each of the three villages, including vil-
lage mayors and district heads. Although it is critical to engage
local government officials in this process, it is equally important
to consult with ordinary citizens so as not to give a determinative
voice to any single stakeholder. This is especially critical because,
in many contexts around the world, the perspectives of govern-
ment officials from a country or region’s majority population are
not necessarily aligned with or representative of those of minority
or Indigenous groups.

A second challenge involved using an exit survey question as
a means to identify a single priority area to support via Variant
Bio’s short-term benefit-sharing program. Researchers from the
University of Antananarivoworried that asking participants to se-
lect only their top choice (e.g., poor school infrastructure) might
not capture the full range of community priorities or else might
appear as a promise to necessarily fund one area over another.
To mitigate against this, the team offered participants the option
of ranking any or all of the five priority areas, as well as the option
of filling in an open-text answer. For transparency, they also

A B

C D

Figure 2. Overview of benefit sharing for a genomic research project in Madagascar. (A) Map of Madagascar study site locations and corresponding
areas of unmet need selected for benefit sharing. (B) Project timeline. (C) School roof supplies distributed in the southern highlands. Photograph by
Germain Jules Spiral. (D) Water pump installed on the west coast. Photograph by Rindra Rakotoarivony. Both photographs are used with permission.
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explained to participants that no single area was guaranteed to be
prioritized over another through Variant Bio’s benefit-sharing
program and that participants’ input would be taken together
with other stakeholder feedback in order to determine funding
priorities for the community in question. Although it took
more time for the team to later collate and tally these answers
than a simple multiple-choice survey question, this approach af-
forded participants more flexibility and nuance in their response
and helped ensure that their input was included in the decision-
making process.

Finally, funding locally relevant initiatives and organizations
can raise issues related to sustainability. When the Madagascar re-
search team returned to share results in 2022, they learned that the
newwater pump installed in Tsianaloka villagewas already broken
owing to heavy usage and that community members lacked the
funds to fix it. Given the important need that the water pump
had addressed in the village, residents were frustrated and disap-
pointed to learn that there would not be repair funds forthcoming.
This findinghighlights the need for researchers to carefully consid-
er the durability of benefit-sharing projects and the need for long-
term plans regarding maintenance and repairs. Considering that
Variant Bio is still a relatively small company and has completed
or is working on ongoing projects in over 20 different geographies,
it does not have the in-house capacity to perform long-term
evaluation of benefit-sharing outcomes. However, by building ex-
tensive relationships with local researchers and partner communi-
ties around the world, the company continues to informally track
the outcomes of the projects it funds. A more formal way of mea-
suring andmonitoring benefit-sharing outcomes could be consid-
ered in the future, either by doing so directly or through local NGO
partners. We hope that by implementing Variant Bio’s long-term
benefit-sharing model, partner communities will receive the sup-
port they need on a yearly basis, although long-term benefit shar-
ing is dependent on Variant Bio generating revenue, and the
company is not yet at that point.

Conclusions

Here we have offered a concrete example of how community-level
benefit sharing was implemented in an industry-funded project
that incorporated community consultation. Our intention is to
share lessons thatmay assist other researchers in gainingmeaning-
ful local insights in order to both enhance the potential impact of
benefit-sharing monies and avoid repeating tired legacies of colo-
nial paternalism.

One obvious limitation of this approach is that it requires the
availability of funds that are more typical of industry-funded pro-
jects, making its application to academic and other public sphere
research more difficult. This is especially true with regards to
long-term benefit sharing, whichmay not be feasible for academic
projects that are time-limited and are not tied to specific company
revenue or profit. Still, academic institutions have other ways of
making a long-term impact, for example, through the provision
of training and building long-term capacity. Furthermore, the
case study from the pilot project in Madagascar shows that even
smaller benefit-sharing investments that may be more scalable in
the public sphere can lead to relevant local impacts. To start mov-
ing in this direction, it will be important for research teams towrite
benefit-sharing processes, shared equity, or community royalties
into large-scale federal grants (e.g., National Institutes of Health,
National Science Foundation, etc.).

However, we would also like to highlight that benefit sharing
can take many important forms, some of which are decidedly less
capital intensive. These can include (1) sharing authorship of ma-
jor scientific publications with local scientists and engaged com-
munity members; (2) promoting and empowering informational
and data sciences (IDSs) via the application of emerging data sci-
ence tools to encourage rapid sharing, privacy, and protection of
data, including blockchain (digital ledger systems), federated
learning (collaborative machine learning), data trusts (data gover-
nance mechanisms), homomorphic encryption (secure computa-
tion methods), and differential privacy (privacy-preserving data
analysis); and (3) building true local capacity by instituting intern-
ship programs, mentorships, and hiring and training local staff.
Looking forward, it will be critical to start the groundwork for aca-
demic research to build and vertically integrate hardware (e.g., bio-
bank, genome sequencing centers, cloud resources, cold data
storage) in ways that benefit the broader community.

Wherever people share genomic data with researchers, collec-
tive benefits—be they financial or others mentioned above—
should be shared with them in a manner that reflects the para-
mountneed for reciprocity in research. This step is not only an eth-
ical imperative but also a necessary requirement to expand the list
of groups who choose to participate in genomic studies. Only
through greater representation are researchers able to fully leverage
the power of human genetic diversity to identify the basis of dis-
ease and to develop better therapeutics as a result.
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