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PERSPECTIVES

SCIENCE AND SOCIETY

Share and share alike: deciding how
to distribute the scientific and social
benefits of genomic data

Morris W. Foster & Richard R. Sharp

Abstract | Emerging technologies make genomic analyses more efficient and less
expensive, enabling genome-wide association and gene—environment
interaction studies. In anticipation of their results, funding agencies such as the
US National Institutes of Health and the Wellcome Trust are formulating
guidelines for sharing the large amounts of genomic data that are generated by
the projects that they sponsor. Data-sharing policies can have varying
implications for how disease susceptibility and drug-response research will be
pursued by the scientific community, and for who will benefit from the resulting
medical discoveries. We suggest that the complex interplay of stakeholders and
their interests, rather than single-issue and single-stakeholder perspectives,
should be considered when deciding genomic data-sharing policies.

Improvements in the efficiency and
decreases in the cost of obtaining genomic
information will soon result in the genera-
tion of large amounts of genetic and other
information about individuals. Whole-
genome sequence, genotype-phenotype
and expression data analyses are likely

to become increasingly common in bio-
medical research'. The scientific utility and
social value of this information will depend
crucially on who has access to it and for
what purposes. Consequently, data shar-
ing will be a significant issue for genomic
research for the foreseeable future.

Rapid access to sequence and other
kinds of genomic data has been a guiding
principle of the Human Genome Project
and other subsequent initiatives that
involve multi-centre consortiums funded
by government and non-profit organiza-
tions® This principle was articulated
explicitly in the outcome of a meeting
held in 2003 in Fort Lauderdale, USA,
convened by the Wellcome Trust with the
US National Institutes of Health (NIH) and
others. The purpose was to establish a con-
sensus about ‘community resource’ projects

that provide shared infrastructure data

for the global genomics community®. By
requiring the rapid release of data into the
public domain, the Fort Lauderdale agree-
ment equalizes access to data between those
who are funded to generate the community
resource data and other researchers.

In anticipation of a sharp increase in
genomic data about individual research
subjects, the NTH has initiated official
discussion of a policy that shortens the
time frame in which grantees who generate
whole-genome information have exclusive
access to publish their analyses of the data’.
The genomic data-sharing policies that are
proposed by the NIH and other funding
bodies can be interpreted as variations on
the Fort Lauderdale agreement. For exam-
ple, the NIH would require grantees who
are funded to do genome-wide analyses to
rapidly deposit their raw data in a reposi-
tory to which other researchers could apply
for access, with the provision that the data
producers have the exclusive right to pub-
lish on data that have been in the repository
for less than 9 months. The logic of the
policy is that increased throughput and

decreased costs will result in large amounts
of genomic data that can be analysed more
effectively by multiple research teams
working with potentially overlapping data
sets from multiple projects. The alternative,
leaving genomic data in project-specific
‘silos’ until complete analyses are published,
could slow down the pace of discovery and
limit synergies among data sets.

Although the change in data-sharing
policy would seem to have consequences
mainly for genomics researchers (who often
have dual interests as both data producers
and data users), it also has implications for
a wider range of stakeholders, including
many who are not part of the scientific
community. For example, sample donors
and their family members would have
their genomic information shared with an
increasingly large community of scientists,
raising significant privacy concerns about
the identifiability of donated materials™®.
Some discussion has already occurred
about the processes that are used to
obtain informed consent from sample
donors, focusing primarily on risks to indi-
vidual privacy’, and the potential need to
recontact donors of biological materials
that were collected before genomic analyses
were possible®. Consideration has also been
given to the related question of what, if any,
information should be shared with donors,
given that everyone’s DNA sequence is
likely to contain some variants that are
already known to be associated with
increased disease susceptibility, as well as
other risk variants that will be identified in
the future®!".

These various discussions have emerged
largely as separate issues'. Such parallel,
single-issue discussions tend to emphasize
the risks and barriers rather than the ben-
efits and synergies, because they necessarily
exclude the broader interplay between mul-
tiple stakeholder perspectives. Similarly,
institutional ethics reviews of genomics
and other biomedical projects necessarily
focus primarily on the perspective of the
individual donor and how to protect him or
her, rather than on the broader distribution
of benefits in how the donor’s information
can be shared (and used) among several
other stakeholders.
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We suggest that data-sharing policies
should be developed in a manner that
reflects the full range of stakeholders and
the multiple ways in which their varying
interests intersect. Here we provide a sys-
tematic analysis of the different stakeholder
interests to identify a range of implications
that should be considered when deciding
on genomic data-sharing policies. A more
comprehensive, multiplexed analysis of the
interplay of stakeholders and their interests
can yield a more balanced, contextualized
evaluation of genomic data sharing that
single-issue and single-stakeholder
perspectives cannot.

Stakeholder interests

Although there are many different stake-
holder interests in genomic data sharing,
these interests can be divided into three
broad categories: first-party producers
of genomic data, second-order users of
genomic data, and third-parties who are
affected by future uses of genomic data.

First-party producers of genomic data.
The generation of large genomic data sets
requires collaboration among scientists,
research volunteers, regulatory agencies
and sponsors of genomic research. These
stakeholder groups are not ‘monolithic’ with
regard to their individual interests in the
production of genomic information. For
example, individual donors of DNA samples
and other information have self-evident
personal interests in the confidentiality of
their own genomic information, strongly
supporting restrictions on the manner and
extent to which that information is shared.
At the same time, however, individual
donors might also have personal interests
in expanded access to genomic informa-
tion (for example, if they or their family
members suffer from a disease that is under
investigation). Furthermore, donors often
have strong altruistic commitments that
support the sharing of potentially identifi-
able information in the service of scientific
pursuits®.

The complexity of first-party interests
is also evident when one considers the full
range of investigator interests in data-
sharing policies. Investigators who produce
original genomic data have an interest in
optimizing the professional, economic
and other credit that they receive for this
work, strongly supporting more restrictive
data-sharing policies'*. However, these same
investigators also have an interest in gaining
access to genomic data produced by other
investigators, particularly those that enable

further analyses of their own data or confirm
key research findings. These additional
considerations might temper investigator
support for restrictive data-sharing policies
and argue for more expanded access to
original data.

...data-sharing policies
should be developed in a
manner that reflects the full
range of stakeholders and the
multiple ways in which their
varying interests intersect.

Those organizations that fund first-party
producers of genomic data have a complex
host of interests in how those data are dis-
seminated. Although these organizations
have a clear interest in maximizing the
possible uses of the data produced by their
grantees, they must also consider whether
requiring greater data sharing might lead
investigators and their institutions to seek
alternative research funding that does not
require sharing. Finding alternative funds
might be easier with the rapidly decreasing
genotyping and sequencing costs, allowing
investigators to maintain exclusive access,
thereby creating more rather than fewer
proprietary genomic data sets. For example,
the community resource data that have been
made available because of the rapid release
policy of the Human Genome Project public
consortium enabled a private company,
Celera, to develop its own proprietary
human sequence data set.

Finally, ethics committees that
ensure compliance with human subjects
protection for first-party data production
and agencies (such as the FDA (US Food and
Drug Administration)) that regulate some
aspects of biomedical research have interests
in both restricting data sharing to protect
donor privacy and maintain the integrity of
clinical trials, and expanding data access to
maximize the benefits from the informa-
tion that donors provide and to speed the
development of beneficial drugs and other
biomedical applications.

Second-order users of genomic data. Once
genomic data sets have been created, several
other stakeholders have interests in using
them. Other scientists working on similar
human biology questions have an interest in
analysing data sets that are relevant to their
research interests as quickly as possible

(arguing for broader sharing), but might
at the same time have a competing interest
in maintaining exclusive analytical access
to genomic data that they themselves have
produced.

Scientific journals have an interest in the
validity of the findings that they publish,
and so they require public access to the
underlying data (which would support
broader data sharing). However, journals
will also be placed in the difficult position
of refereeing multiple, potentially overlap-
ping submissions that make use of the same
recently released data, a problem that will be
compounded when different journals review
and publish similar analyses of the same
underlying data.

Pharmaceutical and other companies
have an interest in analysing genomic and
related data to produce commercial products
and so would tend to support broader
data sharing. However, a broader sharing
policy would also tend to limit the ability of
academic investigators and their institutions
to use the data produced from externally
funded projects as the basis for start-up
biotechnology companies — an important
source of genomic innovation in health
research and clinical applications — which
could slow the translation of genomic
findings to downstream benefits.

Professional organizations that represent
genomics researchers must balance the
interests of data-producing and data-using
investigators (noted above), as well as the
interests of the scientific community as a
whole. For scientists, broader data-sharing
policy has both benefits, including larger
numbers of researchers working with richer,
multiple data sets, as well as risks, such
as multiple users of large genomic databases
unproductively repeating similar analyses
and unknowingly rediscovering false-
positives that have already been discounted
by others.

Third-parties affected by future uses of
genomic data. Third parties may have
interests in how others use genomic data,
or how they themselves use the information
that is derived for purposes other than

the biomedical use for which the samples
were donated. Although some third parties
might not be directly interested in specific
individual genomic information in research
databases, they do have stakeholder
interests in the findings and downstream
clinical developments from those databases.
For example, scientists whose research

does not involve human genomics might
nonetheless have an interest in the findings
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that are derived from human samples,

and so might favour data dissemination to
maximize their downstream uses of those
findings, without having balancing interests
in protecting the data that they themselves
have produced.

Clinicians have an interest in the donors
as patients. They also have a more general
interest in downstream diagnostics and
therapies that might be derived from
analyses of the data (and could benefit from
greater access to the genomic data of their
patients and from the input of more investi-
gators analysing the data than just those who
produced them). At the same time, cheaper
technologies will make individual genomic
data more readily available. This could create
information overload for both patients and
their physicians, particularly if the current
ethical standards shift to support the return
of individual genomic data to research
participants. Further down the line, studies
might also lead to new generations of clinical
molecular diagnostics that generate larger
amounts of incidental genomic informa-
tion, posing a more general challenge for
how patients and their physicians interpret
and use that information prospectively. At
this point, data-interpretation skills lag far
behind data production; therefore, broader
sharing can create confusion, particularly
among non-scientist stakeholders.

Individuals who have or who are at risk
for diseases about which genomic data
might be informative have an interest in
swifter progress towards new treatments
(arguing for a broader sharing of data)'®. But
that interest could be balanced by a compet-
ing interest in a more coordinated use of a
given genomic data set by the data-producing
investigators who directly interact with
affected patients and, often, the advocacy
organizations and communities that rep-
resent patient and donor interests. A more
restricted policy could better promote the
involvement of patient and donor commu-
nities in genomic research by maintaining
more direct involvement of the members of
those communities in decisions about data
use and sharing's.

Blood relatives of donors, whose own
health status and future might also be
indicated by genomic and other information
obtained from donors", have interests in
the privacy of data (arguing for restrictions
on sharing), but might also have similar
personal and altruistic interests to those of
related donors in optimizing scientific ben-
efit through more liberal sharing policies.

Ancestral groups or populations that
individual donors could be taken to

represent might be concerned about how
genomic data might be misused to stereo-
type or indiscriminately profile members of
that group with respect to health as well as
for historical, forensic and other purposes
(arguing for restrictions)'®. In addition,
members of some populations, including
those that experience significant health
disparities, might be underrepresented in
broadly shared data sets owing to concerns
about forensic and other non-health-related
use of their data'®. However, they might also
have an interest in encouraging studies that
use population-based sampling to address
health disparities that disproportionately
affect members of that group and that
validate findings from other populations in
their own (arguing for broader sharing)®.
Employers and insurers have interests
in how the future health of specific sample
donors (as indicated by their genomic and
associated phenotypic data) affect their
economic interests (supporting restricted
sharing to protect donors)”, an interest that
can similarly be generalized to genomic
research that makes those genomic or
phenotypic indications more commonplace.
Police and other government agencies have
similar specific and general interests in
using individual genomic data for forensic
purposes. However, these uses of individual
genomic data can be balanced against eco-
nomic and public policy interests in how the
health discoveries from the donated samples
can lead to a healthier general population
with lower medical costs (suggesting that
donation and broader information sharing
should be encouraged through policies that
also protect donors’ identities).

...giving broader and earlier
access to large genomic data
sets may not automatically
result in greater and more rapid
scientific benefits.

Analysing stakeholder perspectives

The above list is certainly not exhaustive,
and others might define stakeholder catego-
ries somewhat differently, but it does capture
most of the primary stakeholders’ interests
in the sharing of genomic information and
suggests several conclusions.

First, it is evident that each stakeholder
category can be construed as having
interests that support both restrictive and
broader genomic data-sharing policies.
Donors, for example, have interests both
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in maintaining the confidentiality of their
genomic information and having that
information shared as widely as possible to
maximize any scientific benefits that might
come from it. Indeed, arguably, most donors
are primarily motivated by the potential
for scientific benefits from sharing their
genomic information with others. However,
the potential risks of genomic data shar-
ing to donors’ identifiability and privacy
have received far and away much greater
attention in the bioethics literature than
have their interests in the potential benefits
of sharing those data???*. Similarly, the
potential for third parties to advance their
interests by taking economic advantage of
individual donors has become a customary
caution, although the potential for third
parties to benefit economically — owing to
lowered health costs from discoveries that
are made using shared genomic data — has
rarely been referenced.

Second, most stakeholder groups are
overlapping: many donors also are affected
with or at high risk for particular diseases;
journals are often controlled by scientific
organizations; data-producing investigators
can also be categorized as data-using inves-
tigators; an increasing number of academic
investigators have financial interests in
biotechnology companies; and all of the
stakeholders are members or parts of some
larger public or society. When stakeholder
interests are compared, they tend to be
framed as mutually exclusive®, but many
stakeholders make choices about sharing
genomic information (as donors, investiga-
tors, journal editors and so on) in the context
of the multiple roles that they occupy.

Third, giving broader and earlier access to
large genomic data sets may not automatically
result in greater and more rapid scientific
benefits. The stakeholder analysis above
suggests that broader data-sharing policies
might actually result in some duplication
of effort, cause problems in the peer review
system and create incentives for generating
more publicly inaccessible databases, while
reducing the number of biotechnology
spinoffs from funded studies that require
rapid data sharing. This should not be
surprising. The current status quo with
respect to genomic data sharing has built up
a number of formal and informal practices
over the years to maximize scientific and
other societal benefits. For example, univer-
sity technology-development policies have
been premised in part on exclusive access
to data sets from funded studies conducted
by faculty members, while those faculties
have developed an etiquette (including
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® Stakeholder—stakeholder relationships on which discussions about privacy of donor information from
data sharing have focused

® Stakeholder—stakeholder relationships on which discussions about greater scientific benefit from data
sharing have focused
Relationships in which privacy concerns are balanced by motivations to share information for scientific
benefit

© Relationships that are balanced between using genomic information to identify individuals or groups
and protecting donor and group identities to promote economic and public policy benefits of health
discoveries from greater information sharing

® Relationships in which motivations to share data for greater benefit are not complicated by
motivations to use the data to identify individual donors

® Relationships in which motivations to share data for scientific benefit are balanced by scientific
efficiencies that might be better supported by restrictive policies
Relationships in which motivations to share data for greater benefit are balanced by concerns about
maintaining the benefits of donor and community involvement in future uses of genomic information
and samples

® Relationships involving motivations to use genomic data to develop commercial applications

Figure 1 | The intersections of stakeholder interests with those of other stakeholders in
particular aspects of genomic data sharing. Fourteen stakeholder interests are compared to
identify eight perspectives on data sharing. These comparisons demonstrate how a multiple
stakeholder analysis yields a more systematic, complex and nuanced overall view of sharing
policies than do simpler pairwise comparisons that are made in isolation from other stakeholder
perspectives. Each stakeholder can have multiple interests that support both broader and more
restrictive sharing policies, and the analysis of specific issues (such as privacy or scientific effi-
ciency) can involve many more stakeholders than the small number on which the published
literature tends to focus. More stakeholders and additional perspectives can be added to those
included here, making a systematic evaluation of genomic data-sharing policies potentially as
complex as an analysis of genetic epistasis.

co-authorship credit and limits on further
use) for sharing parts of those data sets with
researchers at other institutions to conduct
analyses for which the originating research-
ers lack the time or expertise. Any new policy
is bound to create some new inefficiencies
until a compensating set of practices are built
up around it to correct for those.

A broader sharing policy could also run
afoul of existing privacy laws and rules. For
example, the US Health Insurance Portability
and Accountability Act (HIPAA), now
considers individually identifiable genetic

information to be protected by the federal
Privacy Rule”, meaning that any NIH man-
date to share individual research participant
information beyond what is specified in

the original consent could be trumped by the
individual identifiability of even a small seg-
ment of genomic data. Conversely, although
the proposed NIH policy can restrict

third party access through a Data Access
Committee approval process, federal laws
such as the Freedom of Information Act and
police and national security subpoena
powers may override that protection?.

Comparing stakeholder interests
Another way to appreciate the complexity
of perspectives and interests in choices
about genomic data sharing is to compare
systematically each stakeholder’s interest
against other stakeholders’ interests as part
of a larger matrix (FIC. 1). Much like the
genomic code itself, some comparisons of
stakeholder interests have demonstrable or
potential implications, whereas others are
probably silent. The group of 14 stakeholders
that we have identified yields 91 different
stakeholder-to-stakeholder comparisons.

Although others might categorize stake-
holders in a different way, the point is that
even a minimal list of stakeholders can gen-
erate a large number of actual and potential
interactions and intersections of interests,
most of which have not been analysed or
extensively investigated in the bioethics lit-
erature or in discussions about new policies
(such as those about genomic data sharing).
Instead, ethical and policy analyses have
tended to rely primarily on a much smaller
set of ‘usual suspects’ as the key stakeholders
and issues involved. The necessary focus
of ethics review panels on the perspective of
donors and on potential harms to them has
also overly narrowed our appreciation of the
multiple perspectives (and multiple inter-
sections between those perspectives) that
are entailed when working with individual
genomic information.

Consider, for example, the issues of
protecting donor privacy and increasing
scientific efficiency. Along with questions
about reporting genomic findings back to
donors and commercialization of genomic
information, these are arguably the two
primary foci of ongoing discussions about
genomic data sharing”. FIGURE 1 indicates
the cells that have tended to be emphasized
in those discussions: six cells for privacy
(marked with red dots) focusing on potential
risks to donors and family members and
eight cells for scientific efficiency (marked
with blue dots) focusing on greater, more
rapid data access.

Not surprisingly, concerns about privacy
focus on a limited number of intersec-
tions between donor and biological family
interests, on the one side, and the interests
of a limited number of first-party producer
and third-party stakeholders on the other.
Second-order users typically have not been
brought into the bioethical discussion and,
similarly, other first-party and third-party
stakeholders (such as funders and ancestral
groups) usually have not been considered
in bioethical discussions about individual
genomic privacy. By contrast, the issue of
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scientific efficiency has focused primarily
on first-party producer and second-order
user stakeholders who are members of the
scientific community. Non-scientific and
third-party stakeholders typically have not
been considered in this context.

A comprehensive analysis fully inter-
rogates all the stakeholders as well as their
interests and intersections of interests in the
distribution of genomic information. Thus,
instead of comparing stakeholders to a
predetermined set of interests®, FIC. 1 uses
comparisons of stakeholders with stake-
holders as a heuristic to identify interests
and intersections that might otherwise be
overlooked. Such an interrogation can yield
unexpected insights; for example, in the
cases of the two issues just discussed, broader
genomic data-sharing policies might pose
a lesser risk to individual privacy as well as a
lesser benefit to speeding scientific discoveries
than have been characterized in the literature.

That first conclusion of this multiple-
stakeholder analysis is supported by balancing
the dual interests that some first-party
producers and third-party stakeholders have
in both restrictive and broader sharing, and
also in taking account of the interests of the
second-order users and third-party stake-
holders who are not usually considered in
donor-centric risk-benefit analyses of indi-
vidual privacy. Thus, stakeholders (donors,
family members, groups and regulators)
who have interests in either individual or
collective confidentiality concerns also have
personal, altruistic or professional interests
in making individual and collective data
more broadly available to large numbers of
investigators (represented as orange dots
in FIC. 1). At the same time, third-party
stakeholders (employers, insurers, govern-
ment agencies with police functions and so
on) that have economic or forensic interests
in using accessible genomic data to identify
donors also have long-term economic and
public policy interests in encouraging con-
fidential sample donation, in order to lower
health costs and promote a healthier popu-
lation (represented as pink dots in FIG. 1).
Other stakeholders who are not conflicted
by economic or forensic interests in iden-
tifying donors (including affected patients
and patient advocacy organizations, profes-
sional organizations, data-using researchers,
scientists who use findings from individual
genomic data but do not themselves generate
them, pharmaceuticals and other bio-
technology companies and clinicians) are
examples of potential second-order users or
third-party stakeholders with motivations to
promote the benefits of broad data sharing,

while lacking motivations to violate donor
privacy (represented as purple dots in FIC. 1).
This last group, however, has been at the
centre of the ongoing controversy about
using ancestral group labels in scientific and
clinical uses of human genomic variation
information®.

The second conclusion is also supported
by balancing the dual interests of multiple
stakeholders in both broader and restrictive
sharing. So, members of the scientific com-
munity (including data-producing inves-
tigators, data-using investigators, journals,
professional societies, regulators, funding

PERSPECTIVES

bodies and pharmaceutical and biotechnol-
ogy companies) have interests in giving

all researchers rapid access to data that are
relevant to their research questions, but also
have interests in other aspects of scientific
efficiency that might be best supported by
more restrictive sharing policies (repre-
sented as green dots in FIG. 1). For example,
avoiding duplication of scientific analyses,
reducing false-positive findings, includ-
ing diverse populations in genome-wide
analyses, maintaining orderly peer review
processes, having robust, diverse genomic
data sets readily available as common

Box 1 | Commercialization and data sharing

The commercialization of findings is an aspect of data sharing that can benefit from a more
systematic analysis of multiple stakeholders. So far, the primary issues that have been
highlighted in ethical and policy analyses have been: the moral question of scientists,
universities, private companies and others making profits from altruistic donors and donor
communities (including the problem of commercial diagnostics and therapeutics that could be
beyond the financial reach of some of those donors)®*?**; the ‘anticommons’ effect that
proprietary information has on the ability of other researchers to explore genomic regions and
scientific questions in which patented genes are implicated®; and the reduction in openness
that results when investigators (and their sponsoring institutions) also have financial interests in
the commercialization of their research®.

Each of these issues is derived from a pairwise comparison of seemingly opposed stakeholder
interests: altruistic donors versus a super-class of financially self-interested data users; data
producers that have proprietary rights to specific information versus investigators whose
research questions require the use of that proprietary data; and investigators who produce data
versus others who might use that data?”. However, as a recent review noted, these issues actually
have been less detrimental to donor participation and scientific innovation than the literature
that defined them would suggest; systematic, empirical analyses of the sort that we have
proposed can yield more complex interpretations®’. For example, DNA donors and individuals
who are affected by a particular disease depend on financial incentives to drive drug and
diagnostic development. These downstream benefits also depend on the ability of investigators
to assemble scientifically appropriate aggregate samples. This requires investigators, their
sponsoring institutions and their funders to temper any commercial interests so as to maintain
donor as well as broader societal trust in the integrity of scientific research. Consequently, many
researchers pursue questions that have no evident financial benefit, and their institutions and
funders often support basic science projects that have no clear paths to commercial products
and an academic research infrastructure that is not directly premised on commercial outcomes.
Similarly, funders often underwrite some projects that specifically target rare diseases or
conditions that are unlikely to attract private pharmaceutical attention. The potential
anticommons problem has been minimized by various strategies, in large part because entities
that own rights to proprietary genetic information can benefit from additional findings that are
linked to the original data®. Similarly, most investigators who are successful in biotechnology
commercialization do so because they are both data producers and data users, and so must make
some contribution to support an open scientific community in which their proprietary
information will benefit from its use in other investigators’ studies.

Other stakeholders also contribute to the regulation of commercial interests in genomic data
sharing. Scientific organizations and journals require open access to data on which public claims
for genetic findings are based. Regulators require rigorous, peer-reviewed trials and public
hearings to approve genomic diagnostics and therapeutics. Moreover, laws and regulations that
distribute the commercial benefits of genomic and other biomedical research are products of a
socio-political process that is open to the involvement of all kinds of stakeholders as well as
several kinds of social pressures. Ultimately, commercialization is a function of the scientific
enterprise being a part of the larger society, and of the way in which that society has chosen to
reward innovation and distribute its benefits. In that sense, the commercial value of genomic
information is part of the same cultural framework that also establishes its moral, scientific and
social values. Thus, commercialization should not be reduced to zero-sum, pairwise oppositions
among a small number of stakeholders, nor can it be isolated from other ways of valuing genomic
information in evaluating data-sharing policies.
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resources for analyses by all members of
the scientific community, and promoting
the involvement of donors and donor com-
munities in the oversight of data generated
from their donations: all of these interests
might be better promoted by more restrictive
data-sharing policies. This comparison of
stakeholder interests among members of the
scientific community also intersects with
the motivations of non-scientist stakeholders
(donors, family members, affected individu-
als and population groups) to make more
effective scientific use of donated samples.
These interests, which support data sharing,
are balanced by concerns about maintaining
the benefits of more direct donor and donor
community involvement in future uses of
genomic samples and data (represented as
yellow dots in FIC. 1). Another balancing fac-
tor is the ability of investigators, professional
organizations, funding bodies and clinicians
to continue to translate genomic findings into
innovative, commercially available diagnos-
tics and therapeutics (represented as brown
dotsin FIC. 1). Just as the question of privacy
is not only about donors and their biological
relatives, the question of scientific efficiency is
not only about the scientific community.
These comparisons go beyond the usual
scope of bioethics analyses that tend to focus
on just one or two stakeholders, and often
treat a risk to one as a benefit to another.
Taken together, all 14 stakeholders are
involved in at least 8 different perspectives on
the questions of donor privacy and scientific
efficiency — two of the most prominent
issues in genomic data sharing that are cur-
rently being considered. Moreover, as can be
seen from the multiple dots that share cells
in FIG. 1 with respect to just these two issues,
considerations of privacy will inevitably inter-
sect with questions of scientific efficiency. As
additional comparisons are made, more issues
will be raised, including some that are not
typically addressed by bioethics analyses
(BOX 1). For example, the intersection of
ancestral groups and communities that
comprise individuals who are affected by par-
ticular diseases suggests that different ways of
conceptualizing collective interests in health
disparities might become an issue in evaluat-
ing several policies, including data sharing.
The complexity of the web of intersecting
interests among stakeholders will grow, as
will the evidence for the ways in which these
issues also intersect through the networks of
the stakeholders in each one of them.

Future considerations
As in whole-genome studies, the amount
of information that is yielded by a full

interrogation of a multiple-stakeholder
matrix for genomic data sharing is much
greater than that yielded by previous analy-
ses that have focused primarily on indi-
vidual stakeholder perspectives and single
issues. However, some of that richer infor-
mation must be obtained empirically from
stakeholders rather than being derived
conceptually or from the existing litera-
ture***!. The NIH have solicited comments
about its proposed policy changes from
the scientific community and have held a
public meeting on the topic, but have not
investigated the complexity of stakeholder
interests in any systematic or social
scientific design. A more comprehensive,
rigorous investigation of multiple stake-
holder interests would be a more scientific
approach to the question.

At present, we lack sophisticated ethical
or policy frameworks to allow us to simulta-
neously weigh up multiple perspectives
and interests (including competing interests
held by the same stakeholder group)®,
which could be why previous analyses have
focused on only a few stakeholders and
have tended to be issue specific. As in the
case of full-sequence analysis, considerable
methodological work needs to be done
before a full stakeholder analysis can evalu-
ate all the information involved in a problem
such as data sharing. Nonetheless, some
general conclusions are indicated simply by
taking a systematic perspective.

Assumptions about risks and benefits for
individual stakeholders that are made in iso-
lation can be very different from a compara-
tive analysis of multiple stakeholders and
the intersections of their various interests.
Moreover, the risks of data sharing in par-
ticular and genomic information in general
can be considerably overstated by isolated
analyses. At the same time, the distribution
of benefits of genomic data sharing, which
tend to be neglected compared with con-
cerns about perceived risks, could be central
to evaluating different policies, but only
if those benefits and their distribution are
evaluated in the context of the larger matrix
of multiple stakeholders.

Many of those stakeholders are outside
the scientific community. This is not surpris-
ing — data sharing is not just a scientific
issue; it also affects relationships among
families, social groups, economic entities
and nations, among others. Significantly,
many of those relationships do not involve
the scientific community directly nor are
they necessarily primarily related to health.
Moreover, some of the intersections of inter-
ests among scientific stakeholders largely

involve social values, such as professional
status, economic opportunity and organiza-
tional process, rather than scientific values.
Clearly, genomic data sharing is as much a
social as a scientific question. As such, we
can greatly benefit from the involvement of
both scientists and non-scientists in empiri-
cally discovering their varied interests and
the ways in which those interests intersect
with one another.
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