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The Human Genome as Knowledge Commons

Governance through Mutual-Benefit Participatory Democracy

Benjamin Gregg

13.1 introduction

Any resource system requires governance. Effective governance is well-tailored to
target the unique characteristics and challenges of the relevant resource. I address
the kind of tailoring needed for the effective governance of a resource both natural
and social, one shared by all members of our species: the human genome. It is
a resource for science and medicine as a valuable source of information about our
species, as individuals and as various kinds of groups.
I identify and develop the governance potential of the human genome as

a knowledge commons (Hess and Ostrom 2007) in five steps. First, I identify
human genetic information as a social resource. Second, I detail a notable empirical
example of a knowledge commons using that resource. Third, I analyze human
genetic information as a resource that is non-rivalrous and non-excludable, traits that
lend themselves to commons governance in analytic distinction to – although in
some degree likely mixed with – market or state governance. Fourth, to illustrate
how the harvesting of human genetic information confronts various social dilem-
mas, I focus on one – the competing imperatives of sharing and of privacy – and
show how commons governance might cope with it. Fifth, I conclude with
a proposal for a politically heightened form of knowledge commons governance:
a proceduralist, participatory politics of democratic governance.
Like me, Evans (2017) and Contreras (2014) argue that the human genome

constitutes a common-pool resource for public health research (as well as for
advancements in technology and economic benefits), and that this resource can
only be realized through individuals sharing their personal genetic data. Clinical
validity requires comparisons across populations by means of large datasets, hence
the significance of sharing. But whereas Evans seeks to overcome legal obstacles to
the development of such datasets, I focus on the popular political dimension of
encouraging genetic data sharing by individuals as members of commons. I show
that the realization of the human genome as a knowledge commons is a distinctly
political project. It is the project of reconciling competing imperatives: on the one
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hand, the public interest in collecting individuals’ genetic data; on the other hand,
the individual’s interest in maintaining her data privacy. I show how commons
governance can be designed to cope with this challenge. I propose a politically
heightened form of knowledge commons governance: a proceduralist, participatory
politics of democratic governance.1 While Contreras advocates a polycentric gov-
ernance institution to manage a species-wide shared resource, I attempt to flesh out
in practical political terms what he suggests in general terms.

The genome is important to humankind along multiple dimensions. Along one of
those dimensions, the scientific and clinical value of any person’s genetic informa-
tion lies in understanding it together with her genealogy, genetic profile, and health
history. Perhaps the single greatest goal of this effort is to cure, if not prevent, genetic
disease. Three areas of science are relevant here. First, toward understanding the
causes of genetic disease, population genomics applies genetic techniques to entire
populations. Second, by exploring gene function, the regulation of gene expression,
and protein function, functional genomics studies how diseased genes influence the
disease process.2 Third, genomic health therapeutics determines how gene-based
diagnostic tests can aid disease diagnosis and management, enhance risk identifica-
tion and monitoring, and complement clinical tests. Knowledge of the patient’s
disease predisposition allows the patient to make relevant lifestyle adjustments or to
use preventive medication. Genomics aids therapeutic development also by identi-
fying precise diseased-gene targets for specific drug development and more effective
treatment.3 Differences among persons in genetically based drug response can lead
to personalized treatment, toward optimizing efficacy and reducing side effects.

13.2 human genetic information as resource

I frame genetic information as a resource unit in a resource system, and then as
a potential knowledge commons. I then explain some of the merits of a commons so
understood.

13.2.1 Genetic Information Is a Resource Unit in a Resource System

Information refers to raw data, statistics, and factual statements, among other
phenomena. Information is necessary for the creation of knowledge. But knowledge
goes beyond mere information by incorporating understanding and insight, gained
through the processing, organizing, and structuring of information to make sense of

1 Political proceduralism supplements Nissenbaum’s notion of transmission principles and context-
relative informational norms with “politically and procedurally grounded rules” (Sanfilippo et al.
2021, 6).

2 To identify disease-causing molecular pathways, research compares gene expression patterns in
diseased and healthy tissues or across species.

3 By analyzing genes involved in drug response, genomics can improve drug response through
pharmacogenomics.
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it and to divine patterns or implications so that the information now encompasses
understanding, awareness, and skills.
Furthermore, information is not inherently meaningful; it becomes meaningful

only through its manipulation and integration into a framework of understanding.
Thus, a database of human genetic sequences has no inherent meaning as such. It
acquires meaning when deployed in research to identify mutations that cause
diseases or predispose individuals to certain health conditions; to study genetic
variations and their associations with diseases, traits, and drug responses; to select
the most effective medications and dosages with minimal side effects; or to trace
human ancestry and study evolutionary relationships among populations, toward
insights into migration patterns and historical connections among different groups
(Gregg 2021b, 2022c).
Knowledge in general is transferable, encoded information involving personal or

collective experience and interpretation. As the stuff of knowledge, information is
a resource. A person’s genetic data has social value precisely as a knowledge
resource, above all for science and medicine. It has value as a resource unit within
a resource system that is the aggregate value of many such units. A resource system
based on human genetic information comprises the actors and infrastructures
(Contreras 2014; Evans 2017) responsible for producing resource units, such as
valid statistical inferences of gene variants for health conditions. Each statistically
valid inference that identifies a new association between a specific gene variant and
a specific health condition constitutes one resource unit. The validity of the infer-
ence is determined scientifically. And – to anticipate my discussion of the social
imperatives of individuals sharing their genetic information with researchers and
clinicians – the value of the inference increases as the number of users with access to
it increases.
Here a resource system extracts information specific to individual cases leading,

for example, to knowledge of variants never before observed or variants observed in
other individuals but with unknown clinical significance or impact (Evans 2017).
Some extracted information establishes the clinical validity of specific gene variants
and enables clinically useful, individual diagnoses based on those discoveries. The
system also extracts broadly generalizable knowledge, that is, information and
understandings with wide applicability. The more generalizable a discovery about
the clinical impact of a human gene variant, the more robust or analytically
significant the knowledge generated. Because the genome is universally shared
within the species, knowledge about it is inherently sharable.
These two types of extraction are linked. The scientist or clinician conducts

individual genomic tests to detect an individual’s genetic variants and then links
the genomic data to detailed phenotypic information, including the patient’s health
records, lifestyle data, and other information about his or her environments. The
researcher may identify statistically significant associations between specific gene
variants and specific health conditions. And at low additional cost, the researcher
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may share, copy, reuse, or repurpose the data generated by the genomic testing
process. He or she can also pool these linked genomic and health records for large
populations. For the information contained in the human genome is harvested not
only through its extraction (through genomic testing instruments, laboratories,
databases, and computer algorithms) but also through its aggregation, manipulation,
and interpretation, to become knowledge.

Forms of information extraction are human artifacts, cultural acts performed on
a natural phenomenon, namely, the sequence of DNA that contains the instructions
for building and maintaining a human being. Cultural acts include scientific
practices, technologies, and methodologies by which we humans interact with the
natural world. Cultural acts also reflect cultural values, goals, and priorities, as well
as culturally driven objectives such as understanding the natural history of our
species and improving human health, as well as medical treatments and biotechno-
logical advancements. Here we observe the inflection of a natural phenomenon –
the human genome – with a human artifact: culture. This inflection describes the
governance system of the human genome as a knowledge commons. First,
a resource unit is an element in a resource system that encompasses communities,
their beliefs, and operational rules, as well as property rights, including rights of data
access and data contribution. Second, without proper configuration, a resource
system cannot generate the desired type or quantity of resource units consistently
and in a sustainable manner. Hence the focus of this chapter.

13.2.2 Merits of a Commons

I frame the human genome as a knowledge commons, and genetic information as its
resource system, for practical reasons. First, without a commons framework, author-
ity regarding this resource may be divided among multiple stakeholders, including
government regulatory bodies, private organizations, research institutions, and pos-
sibly independent ethical boards. Each stakeholder may have different criteria and
standards, leading to potential conflicts and inconsistencies in defining normative
appropriateness. By contrast, a commons allows members to establish a multi-
stakeholder governing body, including scientists, medical professionals, ethicists,
patient representatives, policymakers, and public advocates; develop a clear code of
conduct and ethical guidelines that all members can agree to follow; and create
a transparent and fair dispute resolution mechanism, possibly including mediation
and arbitration panels.

Second, without a commons, disagreements among stakeholders may need to be
handled through established legal and regulatory mechanisms, possibly involving
courts, arbitration, or mediation, and possibly leading to prolonged disputes and
a lack of coherent policy direction. A commons, by contrast, allows members to
utilize deliberative democratic processes to address disagreements, allowing all
voices to be heard and considered; aim for consensus but allow for majority voting
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when consensus is not achievable; and provide an appeals process for decisions that
participants believe do not adequately address their concerns.
Third, absent a commons, membership criteria would be set by individual

organizations or regulatory bodies, leading to fragmentation, where participants
might be recognized through licensing, accreditation, or certification processes
specific to each entity, rather than through a unified commons framework. By
contrast, a commons allows members to define clear and inclusive criteria for
membership, such as contribution to the commons, expertise, or stakeholder repre-
sentation; maintain transparent records of membership and ensure accountability in
the recognition process; and regularly review and update membership criteria to
adapt to changing circumstances and to ensure inclusivity.
Fourth, without a commons, monitoring and enforcement likely would fall to

individual entities, such as regulatory bodies, private companies, or research institu-
tions, resulting in varied levels of enforcement and compliance, perhaps with some
entities prioritizing profit over maintenance of the resource system. But a commons
allows members to implement systems to track contributions to the commons,
whether through data sharing, research, or other means; create incentives for
contributions and penalties for noncompliance, ensuring fair and equitable enforce-
ment; and establish community oversight committees to monitor contributions and
address issues of noncompliance.
Fifth, absent a commons, relationships among participants could only be gov-

erned by contracts, agreements, and regulations specific to each context, leading to
complex and sometimes conflicting relationships, with different rules and expect-
ations depending on the specific context of interaction. By contrast, a commons
allows members to develop collaborative frameworks that define roles, responsibil-
ities, and expectations of participants; facilitate regular communication and meet-
ings to foster relationships and address issues collaboratively; and encourage the
formation of interdisciplinary teams to tackle complex issues from multiple
perspectives.
Sixth, without a commons, preserving personal autonomy would depend on the

policies of individual entities, with some organizations prioritizing privacy and
autonomy, and with no overarching framework ensuring consistent protection of
personal autonomy across different contexts. By contrast, a commons allows mem-
bers to ensure the informed consent from individuals whose genetic information is
included in the commons, implement robust privacy protections to safeguard
personal data, and provide mechanisms for individuals to opt out or withdraw
their data from the commons.
Seventh, absent a commons, each stakeholder would have different priorities and

standards: scientific research might prioritize open access to data while clinical
practice might prioritize patient privacy, and private corporations might prioritize
proprietary control over information, thus making compatibility and regulation
difficult. A commons, by contrast, allows members to develop ethical guidelines
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that balance the interests of scientific research, clinical practice, and private corpor-
ations with community values and democratic principles; it allows members to
ensure continuous engagement with all stakeholders to understand their needs
and address their concerns; and it allows members to maintain transparent decision-
making processes to build trust and accountability.

Finally, without a commons, balancing information production and fair access
would depend on the policies of individual entities, with some entities emphasizing
open access and equitable distribution and other entities restricting access to
maximize profit or to protect proprietary interests, leading to inequities and dispar-
ities in access to genetic information and the benefits derived from it.

13.3 the human genome as a knowledge commons: an example

Several biotech companies seek to innovate products or therapies based on genetic
information. They are constrained to observe regulatory frameworks to bring
advancements to market. The story begins in 2001 when Celera Genomics and the
Human Genome Project released an initial sequencing and analysis of the human
genome (Sigurjonsson et al. 2023; see also Securities and Exchange Commission
2000). Since then, research and clinical practice have worked to turn information
into knowledge by transforming raw sequence data into a heightened understanding
of human disease and healthcare. In this effort, the Icelandic company deCODE
Genetics (Islensk erfdagreining), a subsidiary of US biopharmaceutical company
Amgen, is a notable example. Founded in 1966 “on the assumption that the scarce
resource in human genetics is one that can yield the genetics of common diseases”
(deCODE 1997), deCODE deploys modern informatics technology to gain insights
into health and disease through data mining and analysis. In the following, I identify
its use of genetic information in ways that constitute a knowledge commons.

deCODE initially studied variant genes linked to common diseases in Iceland’s
population.4 Instead of the selectively chosen patient lists used in most current
approaches, the company applied extensive bioinformatics to population genomics
focused on almost the entire Icelandic population. It integrated three types of
anonymous population data: data from the healthcare system, data on relationships
among individuals within the system, and data about molecular genetics.

Among the world’s populations, Iceland’s is unusual for several reasons. The
political community has maintained detailed genealogical records (parish records
as well as census data) extending back thirty-five generations to the original
Norwegian and British settlers of the ninth and tenth centuries. Iceland since 1915
has had a centralized national healthcare system that ensures data centralization
and accessibility for scientific research. With little immigration over many

4 Belgium, Denmark, Estonia, Finland, Germany, Iceland, Qatar, Saudi Arabia, Taiwan, the United
Kingdom, and the United States also pursue national genomics initiatives of one kind or another.
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centuries, a majority of Iceland’s 380,000 inhabitants are descendants of the original
settlers. Limited immigration ensures Icelanders’ genome variability is lower than
that of larger, historically less isolated nations. And while genetically homogeneous,
the population is large enough to mitigate increased recessive genetic conditions
from intermarriage.
Members often have similar genotypes, a similarity that helps researchers pin-

point the location of disease genes. Iceland’s relative genetic homogeneity allows
researchers to narrow the region containing the disease gene to as few as 250,000
base pairs. Researchers can then identify disease-causing genes by comparing family
members, over generations, with and without the condition. Diseases such as cancer
and heart disease, prevalent in developed nations, involve numerous genetic factors.
Relatively isolated populations, such as Iceland’s, display fewer genetic causes than
do populations more diverse. Greater genetic homogeneity in a population simpli-
fies the identification and analysis of genes and mutations.
On the one hand, the fact that contemporary Icelanders may carry disease-related

gene mutations from the founding settlers aids in the identification of disease genes.
Because specific genes correlate with certain diseases (e.g., the BRCA2 gene muta-
tion, which can cause breast cancer), disease genes identified in Iceland’s popula-
tion often overlap with those identified in other populations. Discovering disease
genes in Iceland can therefore reveal crucial molecular pathways implicated in the
medical condition. In this way, discoveries in one national population may benefit
populations far beyond Iceland. On the other hand, a population genomics
approach is limited by the fact that disease genes found in Iceland may not be
relevant to other populations, despite global overlaps in the presence of disease
genes. The small size of Iceland’s population provides a certain utility in studying
rare diseases. But it may also limit the study of rare diseases. deCODE therefore
focuses on diseases in Iceland that are also prevalent worldwide, including cancer,
heart disease, diabetes, and Alzheimer’s.
The emergence of the human genome as a knowledge commons in Iceland was

contingent on a number of factors. The population’s size was small enough to
facilitate the necessary cooperation within the nation yet large enough to yield
meaningful results. deCODE sought support from the Icelandic government and
from the general population to mine genetic information. The country has a high
level of public education; higher levels of education generally correspond to scien-
tific literacy and willingness to vaccinate.5 Finally, deCODE collects genotype data
only from consenting Icelanders.
In 1998, after a bill was introduced, Iceland’s parliament discussed the issue of

providing public health records to a private company. Some physicians worried that

5 deCODE Genetics emerged as an accidental and temporary knowledge commons confronting
COVID-19. In March of 2020, the World Health Organization declared the respiratory Coronavirus
disease COVID-19 a pandemic. deCODE secured Amgen’s support for free testing and, by March 13,
2020, had repurposed its facility and intensified testing efforts, as follows. It established a website for
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patients might decline to discuss their health if their information ended up in
a private database. The bill was then changed to provide for encrypted personal
information options, whereby deCODE would not have access to the decryption
key, so that deCODE could enter only encrypted data into the database
(Sigurjonsson et al. 2023). The bill also allowed individuals to opt out.

A December 1998 parliamentary debate highlighted that such a database could
benefit information gathering and scientific activities in Iceland. It also emphasized
the importance of handling personal information carefully, for ethical reasons,
among others. It gave citizens the opportunity to opt-out of the database until
June 1999. Of a population then of 275,000, approximately 11,000 decided to opt-out.

An extensive genealogy database and associated bioinformatics allowed deCODE
to identify human disease genes and associated drug targets, and to discover and
develop new diagnostic and therapeutic products more quickly than would other-
wise have been possible. Having developed faster and cheaper gene sequencing,
deCODE approached pharmaceutical companies to engage in genetic validation
for drug development targets. Before studying disease-related genes, deCODE
obtained approvals from the Icelandic Bioethics Committee as well as from the
Data Protection Authority. When giving blood samples, patients signed consent
forms approved by the Bioethics Committee. deCODE uses advanced encryption to
safeguard the privacy of all participants. The encrypted patient list was processed
through an encrypted genealogy database.

Not all human genome commons would look like deCODE.6Rather, deCODE’s
story constitutes empirical proof of the possibility of such a commons, even as other
instances would differ from deCODE in various ways.

residents to register for testing. To facilitate sample labeling, residents received a barcode generated by
an app. deCODE’s lab processed 5,000 samples daily, delivering results, via text, within four to twenty-
four hours. Persons testing positive quarantined for fourteen days and were logged into the hospital’s
database for monitoring. deCODE sequenced positive samples to identify strains as well as geograph-
ical connections. In the first half of 2020, deCODE partnered with the Icelandic government to screen
and test individuals, minimizing strain on healthcare system. By April 2020, deCODE had sequenced
409 virus variants, which contributed 291 variants (70 percent of all variants) to the Global Initiative on
Sharing All Influenza Database. Within six weeks, deCODE and the University Hospital had tested
50,000 people, that is, approximately 15 percent of Iceland’s population (one of the world’s highest
testing rates).

6 Evans (2017), for example, imagines (in the United States) a consumer-driven data commons in which
individuals would use their rights under laws such as the Health Insurance Portability and
Accountability Act to collect and share their health data in a collaborative environment. These groups
would self-govern and collectively decide how their data is used. They would generate revenue
through data access fees to fund necessary services and infrastructure. For his part, Contreras (2014)
examines the genome commons in terms of the roles and influence of a range of stakeholder groups:
funders such as the National Institutes of Health and the Department of Energy in the United States,
and the Wellcome Trust in the United Kingdom; a close-knit group of scientists specialized in
generating extensive datasets; a diverse global community of data users; prominent scientists whose
leadership confers credibility and a strong sense of public responsibility; data intermediaries, both
commercial and nonprofit, involved in disseminating information while balancing accessibility with
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13.4 governing a human genome knowledge commons

Governance of human genetic information involves a resource that is non-rivalrous
and non-excludable, whereby commons governance may be distinguished analytic-
ally from private or public governance.

13.4.1 The Nature of the Resource

The nature of human genetic information lends itself to commons governance in
part because the knowledge derived from it constitutes a public good: The health
benefits for the donor as well as for many other persons can be shared without
diminishing its availability.
Indeed, the knowledge derived from human genetic information is more benefi-

cial precisely when used widely (in scientific research and clinical medicine) and
when other donors share their genetic information (for research and clinical pur-
poses). In other words, the resource unit is more valuable, because more beneficial,
when more rather than fewer people use, share, and contribute to it. Part of the
explanation lies in the fact that the extraction of information from human genetic
material requires large datasets; the larger the better. Technological advances make
possible the aggregation of scientific and clinical research data in collaborative
repositories. Furthermore, “access to data produced through analysis” may encour-
age collaboration among researchers to their mutual benefit (Sanfilippo et al.
2021, 32).
The clinical harvesting of genetic variants includes statistical analysis to identify

correlations between health conditions and specific genetic variants. Useful infor-
mation about the clinical significance of genetic variants derives from pooling
genetic data for large samples. Very large samples are needed to ascertain the impact
of variants. For a sense of what the word large might mean in this context, consider
that, by 2014, “only about 228,000 human genomes had been fully or partially
sequenced worldwide” (Evans 2017, 78). Even a test of one million individuals
would represent a tiny fraction of the global human population. The state does
not offer a work-around. Publicly funded initiatives to develop national genomic
data infrastructure are costly and not scalable for the ambitious task of creating
several-hundred-million-person genomic data infrastructures. The reality is that
genomic data resources assembled using incentivized consent alignment remain
relatively small and may include data for only a fraction of the genetic variants
possessed by persons within a community and across the globe (Larson and Chon
2017). Only a data infrastructure much larger and more comprehensive than current

financial viability; data sharers who, given the technical capacity for reidentifying anonymized data,
depend on institutionalized means of data privacy protection; and the general public, in part because
much genomic research is taxpayer-funded, and in part given increasing participation of patient
advocacy groups and concerned citizens in shaping research practices and policies.
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ones will enable scientists to identify the clinical significance of gene variants not yet
understood.

13.4.2 Community Governance Is Analytically Distinct from Private or Public
Governance

To say that not all human genome commons would look like deCODE Genetics is
merely to say that there is no single model or paradigm for knowledge commons
governance. Models will differ in part because they will involve the state and the
market in different ways and to different extents. Ostrom raises this observation to an
analytic principle along three dimensions. First, analysis should avoid dichotomies in
social scientific analysis because social reality is not dichotomous. That reality is not,
for example, entirely public or entirely private, entirely market or completely state;
rather, reality is some mixture of market and nonmarket structures. For example, “not
all forms of public enterprise are, or need to be, state owned and operated. Various
forms of communal or public ownership may exist apart from state ownership”
(Ostrom and Ostrom 2009, 142). Second, governance and other ordered social
relationships tend to be some combination of command and consensual agreement.
Analysis needs to reflect as much. Third, cases of market failure do not necessarily
entail that the state should seek to compensate or correct for those failures, on the one
hand. On the other hand, if “over-centralized governmental units fail to perform,”
privatization is not necessarily the best response (ibid, 150). Analysis should seek to
identify possible incentives for improvement within the market and within the state.

Hence, the analytic distinction among commons governance, market governance,
and state governance is artificial in the sense that well-functioning markets rely
critically on community governance. Furthermore, markets are not independent of,
or incompatible with, certain kinds of commons. Correspondingly, the commons can
be part of a mixed regime of governance types, where commons-like aspects of resource
governance might be combined with state or market forms of governance, if not with
both. As a matter of experience, they tend to be combined. Thus, knowledge commons
governance is “not necessarily opposed to integration with government-supplied
resources of various sorts” (Madison et al. 2022, 9). Markets are entangled with the
communities and cultures in which they are always embedded (Dekker and Kuchař
2022), just as governance types are likely to be combined. When so, then knowledge
commons governance is “not necessarily opposed to integration with government-
supplied resources of various sorts” (Madison et al. 2022; Dekker and Kuchař 2024).

13.5 a social dilemma of information as resource: competing
imperatives of sharing and privacy

An important social dilemma confronting the human genome knowledge commons
arises because of the competing imperatives of sharing and privacy. The dilemma
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can be reformulated as a matter of information flow, regulated in the spirit of the
public dimension of personal health, where the community and the individual must
share information under a norm of common purpose, toward mutual benefit. The
conditions and level of privacy can then be determined in terms of the normative
appropriateness of any given information flow, where sharing becomes a dimension
of privacy rather than its negation.

13.5.1 The Social Dilemma: Information Flow

Governance is inherently problematic and no form of governance escapes all social
dilemmas. Many of the dilemmas that confront the harvesting of human genetic
information as a resource involve the sharing of that information.7 With regard to
consent, individuals should have a veto right over how their genetic information is
used, yet scientific and medical progress depends on individuals sharing their
genetic information. With regard to equity, sharing genetic information advances
our understanding of genetic diseases, thereby benefiting development of treatments
and of improved healthcare outcomes, yet this goal is undermined by a non-
equitable management of genetic information, especially for marginalized commu-
nities that might be disproportionately impacted.
I focus on a third social dilemma: one posed by privacy. Note that human genetic

information is not inherently sensitive in the sense that it inevitably involves privacy
issues. But in the many contexts where it is sensitive, harvesting its benefits involves
a trade-off: Sharing the data with researchers might have adverse consequences for
the individual sharer’s privacy, yet not sharing it could have adverse social conse-
quences, above all – the information’s potential to contribute to social goods such as
science and the clinical treatment of patients. In short, governance that privileges
individual privacy over communal welfare (a communal welfare achieved through
individuals sharing their data) may have adverse consequences for the common
good of public health, while privileging communal welfare over individual welfare
may have adverse consequences for the individual’s justified interest in the privacy of
her genetic information.

7 To be sure, governance of the genetic information commons confronts additional challenges. (a)
Individual patients and consumers may decline to share their data, or block the sharing of it, by using
privacy and human subject protection regulations that often require individual consent for data access.
(b) The sharing of health data among various stakeholders easily faces coordination difficulties. For
example, the patient’s health data is likely distributed among multiple data holders, including
physicians, hospitals, laboratories, and insurers. Correspondingly, genomic and health data resources
are likely fragmented because they likely are spread among several entities, including hospitals,
laboratories, and research institutions. Data fragmentation complicates efforts to aggregate data and
to share it effectively among various stakeholders. (c) The extraction of information from the human
genome involves institutions and biotechnologies that are embedded in the social systems and political
communities of the commons’ producers and users. Within these systems and communities, various
forces may hinder information extraction, forces such as poverty, discrimination, and certain cultural
and religious traditions.
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Not sharing would be socially harmful because the scientific and clinical value of
any particular genetic information lies in its connection to genetic information from
other persons. First, on their own, genomic data have “limited scientific utility”
(Evans 2017: 84). Second, extraction of their informational potential requires
detailed phenotypic data available for the same individuals to establish verifiable
associations between gene variants and health conditions. To establish such associ-
ations requires not just sharing the research outcomes. It requires providing the
supporting data for closer examination and analysis, that is, it requires detailed
phenotypic data, such as the “patient’s longitudinal health record or information
about lifestyle and environmental factors” (ibid.) that help contextualize genomic
findings. To access their phenotypic data, “patients would need to consent to share
their complete health histories” from birth to the present (ibid.). The patient has
a privacy interest here precisely because sharing such sensitive information renders
her vulnerable in various ways. For example, it renders her vulnerable to potential
employers who might decline employment to insurance companies that might use
such information to deny the individual the purchase of health insurance.

Thus, the governance challenge posed by the social resource of human genetic
information is how information is shared. The challenge concerns the regulation of
the flow of information. Regulation of information flow casts the individual’s genome
not as something always and only personal and private but as something that, in the
context of medical research and clinical practice, contributes to what might be
called the public dimension of private health. On the one hand, the personal health
interests of the individual are unattainable without the research benefits of large data
bases of genetic information. On the other hand, the social goods produced by
scientific research and clinical medicine are unattainable without many persons
sharing their genetic information.

This notion of a public dimension of private health resonates with the idea of
a norm of common purpose. It acknowledges the entwinement of the individual’s
health interests with those of her community. The entwinement provides practical
and normative motivation for the individual’s sharing of her personal genetic
information as well as the community’s motivation to treat that information in
ways that secure the health-relevant benefit of the sharers. A norm of common
purpose formulates what might be seen – even from a utilitarian perspective of
mutual benefit – to be the individual’s moral obligation8 to participate in the
collaborative generation of scientific knowledge through genetic data sharing.

With regard tomutual benefit, mutual benefit is possible in part because informa-
tion is an inherently sharable resource; benefit from that information follows only
from sharing it. Commons governance offers a viable complement to market and

8 Moral but not legal, and flexible, depending on the level of risk and burden involved for the
participant. For example, individuals have no moral obligation to participate in clinical trials that
have physical risks, although they might still be morally obligated to contribute their data to studies
that promise useful scientific advancements. Data sharing would require consent alignment whereby
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state governance in providing for the mutual benefit of participants. If the extraction
of human genetic information can yield a flow of valuable resource units only
through data sharing, then extraction is sustainable only if configured in ways that
are both collaborative and responsible. Collaborationmeans that users of a genome
database are expected to contribute data to it.Responsiblemeans the contributors are
not harmed in their privacy interests.9 With regard to common purpose, a norm is
common if it is relevant in readily understandable, practical ways to the health of
many other persons, and potentially to all persons in the community but also far
beyond any one community. Mutual benefit and common purpose come together
in a knowledge commons that collectively governs the human genome, including
the participation of persons whose genetic data is circulated within the commons. In
the next section, I develop this idea toward knowledge commons governance as
participatory democracy.

13.5.2 Sharing as a Dimension of Privacy

Sharing then becomes a type or dimension of privacy rather than the negation of
privacy. That is, privacy is not the opposite of information sharing; it is not only
a matter of constraint; it is itself a kind or mode of sharing. If privacy is a factor in the
generation of knowledge, then it is best governed in terms of the normative appro-
priateness of the conditions and level of privacy, or the normatively justified dispos-
ition over a person’s genetic data. As Nissenbaum (2009, 127) argues, a “right to
privacy is neither a right to secrecy nor a right to control but a right to appropriate
flow of personal information,” that is, a “right to contextual integrity” that identifies
threats to the individual’s privacy posed by new information technologies and
systems. A right to privacy, so understood, “formulates an approach to evaluating
these systems and prescribing legitimate responses to them” (ibid, 2), allowing the
transmission of the individual’s genetic information in some cases, and to some
extent, yet constraining that transmission in others,
Normative appropriateness in privacy regulation has three components: setting

boundaries that community members control may motivate individuals to partici-
pate in the knowledge commons by sharing their genetic information; “privacy
constraints on personal information flow enable knowledge production by encour-
aging trust” (Sanfilippo et al. 2021, 16); and the sensitivity of information depends on
the context of sharing. The same information can be sensitive in one context, where

both the individual and the data holder (e.g., a healthcare provider) are willing to share data. The
creation of multi-million-person genomic data resources is challenged by a data-sharing requirement.

9 The market is driven above all by self-seeking profit maximization, but for the market to operate well,
certain elements must be shared among participants, creating a foundation for collaboration and
mutual benefit (even as the market need not always and necessarily exclude other-directed foci). By
contrast, a knowledge commons approach is distinctly other-directed: participants seek their mutual
benefit, recognizing that sharing knowledge and resources is essential for the effective functioning and
sustainability of the market.
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freely sharing it would be normatively inappropriate and constriction would be
recommended, but not sensitive in another context, where sharing would be
appropriate.

The preservation of contextual integrity is a matter of observing principles to
govern the flow of the individual’s genetic data.10 Transmission should be tailored to
fit the specific context, toward meeting ethical, legal, and security standards. These
standards include context-specific principles (e.g., the principles governing the
sharing of genetic data for medical research may differ from those for clinical
diagnosis or personal ancestry testing); ethical and legal compliance (transmission
principles should align with ethical guidelines and legal requirements relevant to
the specific context); informed consent (patients should be fully aware of how their
data will be used, who will have access to it, and any potential risks); data security
(such as encryption and secure communication channels); minimization principle
(only the necessary amount of data should be transmitted, and it should be used only
for the specified purpose); and transparency and accountability (clear policies and
procedures regarding the transmission of genetic data).

Different stakeholders in the knowledge commons may emphasize different
privacy concerns or different kinds of privacy concerns about what information
is collected, analyzed, or shared, for example: reidentification risks (even if
genetic data is anonymized, it can sometimes be reidentified by combining it
with other data sources); discrimination (e.g., a person might be denied health
insurance or a job based on their predisposition to certain diseases); data
security (highly sensitive and valuable data is vulnerable to hacking and
unauthorized access); consent and control (donors might consent to one type
of research but find their data being used for other purposes they did not agree
to); family privacy (data about one person can reveal information about their
relatives, who may not have consented to the data being shared); possible
psychological impact (such as anxiety or stress about potential health issues, or
unexpected information about their ancestry or biological relationships); and
commercial exploitation (for instance, companies might use genetic information
for developing new products or services and profit from it without sharing any
benefits with the donors).

A normatively appropriate information flow involves several requirements. In
addition to clear agreement on how data can be accessed and used (ensuring that
stakeholders understand their rights and obligations), ethical guidelines must be in
place to ensure that data usage respects privacy (with oversight bodies to monitor
compliance). Transparent governance structures to oversee the data sharing process
are needed. This means that there must be accessible information about data
governance policies and practices (including who is responsible for data stewardship

10 Preserving contextual integrity is challenging where information privacy governance must accommo-
date overlapping contexts, as well as contested contexts, in addition to conflicting social values.
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and how decisions are made), as well as some way of involving stakeholders in
decision-making processes. Informed consent (plus an adequate understanding of
how the data will be used) for individuals whose data is being shared is imperative.
Individual autonomy (including the patient’s right to access or delete her data as she
sees fit, and the right to full information about what data is being collected, how it
will be used, and who will have access to it, with revokable consent) must be
safeguarded. It is equally important to ensure equitable access to the data and the
fair distribution of the benefits and burdens of genetic data use, including by those
persons who contribute it, and with no group disproportionately advantaged or
disadvantaged by governance practices, and no group allowed to monopolize its
benefits. Finally, accountability mechanisms to hold data stewards (designated
bodies responsible for managing and protecting genetic data) accountable for
their actions are vital. These include regular audits and sanctions for misconduct,
but also ethical review by an independent board that would consider the potential
benefits and harms of data use and ensure that it aligns with ethical principles
and community values. Still, flow control of genetic information is likely always
to “involve overlapping ethical contexts or contested values” (Sanfilippo et al.
2021, 7).

13.6 knowledge commons and good governance

In Section 13.2.1 I characterized the harvesting of the information contained in the
human genome as a cultural act performed on a natural phenomenon. This act
becomes inflected with politics at the point of solving the main social dilemma it
confronts in a knowledge commons: reconciling the competing political impera-
tives of sharing the individual’s genetic information with the individual’s interest in
maintaining data privacy. These imperatives are political in the narrow sense that
they are matters for deliberation (and deliberation holds the possibility of
agreement).11 Hence participation in a knowledge community is political, a matter
of members overseeing and harvesting aspects of a shared resource – in this case the
scientific and clinical value of human genetic information. Governance by com-
munal participation is a form of self-determination.12 It is possible in a participatory,
democratic form oriented on participants’ mutual benefit. I now develop this idea
with respect to privacy and democracy and proceduralism. Then I will discuss
means to realizing such governance.

11 I develop and deploy this notion of politics in Gregg (2012), Gregg (2016), and Gregg (2022a).
12 Expanding on my attempt to tap corporate potential to advance social justice (Gregg 2021a); to

uncover the distinctly political, moral, and public policy-related issues raised by rapid developments
in biological research and technology as well as the use and abuse of genetic information and its
interpretations for our identity as humans (Gregg 2018); and mindful that the collection, analysis, and
harvesting of human genetic data does not require a democratic order – and is unlikely to encourage
the liberalization of illiberal political communities when practiced there (Gregg 2024).
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13.6.1 Privacy

Privacy concerns about the sharing of personal human genetic information involves
questions such as: Do the rules governing information flow make sense for how the
individual’s genetic information is to be used in a specific context? Are the processes
of governance constructed in ways that they endow with legitimacy the rules they
generate? Inasmuch as the rules may affect some commons participants more than
others, or differently from the way it affects others, how can participants be confident
that the rules were designed and established fairly?

To evaluate these concerns, a knowledge commons could employ a standard of
procedural legitimacy.13 A proceduralist determination of personal information
flows asks: Do the flows reflect the interest of commons members? A proceduralist
determination of the appropriateness of genetic information flows does not itself
assume any position on the goals of flow governance, or how they might be ranked.
Rather, in each context, it evaluates context-specific governance goals with regard to
how well they reflect legitimate interests of different stakeholders within the
commons.

Given such concerns, legitimacy might be secured through procedural determin-
ation along three dimensions: through governing rules on privacy constructed in
ways that give, to different members of the commons, good reasons to regard them as
legitimate; through the legitimacy of governance practices concerning privacy that
consider the legitimate concerns of all persons affected by the commons; and by
means of governing privacy by rules that respect the legitimate interests of commons
members.

A proceduralist determination of the legitimacy of personal information flows
emphasizes inclusive and participatory rule-making processes, continuous evalu-
ation and revision of rules, and robust mechanisms for accountability and conflict
resolution. For example, individuals can report grievances and challenge rules that
they find unfair or harmful; regulatory bodies can act as neutral arbitrators to resolve
disputes and ensure compliance with established rules; and civil society organiza-
tions can monitor and publicize compliance and noncompliance, advocating for
individuals’ rights.

Principles of transmission contribute to governance of personal information flows
being fair, adaptive, and responsive to the needs of all stakeholders. They do so along
two dimensions, among others. First, with regard to the normative validity of rules,
any rule governing personal information flows can be questioned or contested, and
no rule is absolute or beyond scrutiny. Furthermore, rules are acceptable only if
justified in terms of fairness, transparency, and inclusivity. Second, the legitimacy of
rules governing personal information flows is derived from the processes through
which they are created, evaluated, and revised: inclusive and participatory processes
where stakeholders have a voice. The validity of rules is therefore always

13 On procedural legitimacy, see Gregg (2002).
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challengeable and always requires defense, and is subject to continuous evaluation
and potential revision. While all stakeholders can regularly review and assess the
effectiveness and fairness of existing rules, regulatory bodies can lead the process of
revising rules based on stakeholder feedback and emerging issues while researchers
can conduct studies to inform evidence-based policy adjustments.
These principles of information transmission draw on Ostrom’s (1990) work on

commons governance with respect to collective decision-making (similar to how
commons are managed through collective action, proceduralist determination
involves the collective participation of stakeholders in setting and revising rules);
clearly defined boundaries (just as commons require clear boundaries to define who
has access, the governance of personal information flows requires clear definitions of
what constitutes personal information and under what contexts it can be shared);
and mechanisms for conflict resolution (Ostrom’s emphasis on conflict resolution
mechanisms aligns with the proceduralist approach’s need for systems to challenge
and defend rules).

13.6.2 Democracy and Proceduralism

Governance of such a knowledge commons can be democratic. Knowledge com-
mons governance can be member-driven as an arrangement in which members vote
and otherwise participate in commons decision-making, such that decision-making
is democratic. Democratic means members of the commons jointly define and
address issues of governance in the political sphere. To the extent that a commons
displays democratic aspects, democratic self-rule by a commons is nonetheless
different from the democratic self-rule of a political community. Above all, govern-
ance of a knowledge commons does not undertake tasks of the state, or tasks of the
economy, whereas a democratic political community does precisely that. To be sure,
a knowledge commons could constitute itself as public-driven if it embraced public
participation in some of the affairs of the commons, perhaps in recognition of the
likelihood of wide, public consumption of the information generated by the
commons.14 It could so constitute itself by soliciting interest in the knowledge
commons by diverse members of the public and their involvement in it.
Simultaneously, governance of such a commons can be procedural. A procedural

form that copes with abiding normative disagreements within the commons might
secure procedural legitimacy through a process of participants deciding together the
proper goals of the commons and of its data harvesting, including the normative
appropriateness of information flows and of information constraints – and, in that
process, by including potentially everyone who might be affected.15

14 On the political challenges of achieving such public participation, see Gregg (2022b) and Gregg
(2023).

15 On the imperative for a community to include, in its social and political deliberation, persons
impacted by that deliberation, compare Habermas (1991).
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• Individuals Are the Primary Stakeholders: Those individuals whose personal
information is being governed. Such governance would provide informed
consent and allow participation in decision-making processes, the raising of
concerns, and the right to challenge existing rules.

• Healthcare Providers Are Also Stakeholders: Physicians, hospitals, and clinics
that collect and use genetic information for medical purposes. The proposed
governance would ensure the ethical collection and use of data, adherence to
privacy regulations, and engagement in discussions about appropriate informa-
tion flows. These stakeholders contribute expertise on the implications of data
use in medical and scientific contexts.

• Researchers Are Another Group of Stakeholders: Individuals and institutions
conducting scientific research using genetic data. The proposed governance
would allow for their advocacy for data access for research purposes, ensure
their compliance with ethical standards, and allow their participation in setting
norms for data use.

• Regulatory Bodies Can Be Stakeholders: Governmental agencies and oversight
organizations responsible for privacy and data protection that create and
enforce regulations, mediate disputes, and strive to ensure that data governance
aligns with public interests and ethical standards. They can facilitate discus-
sions, draft regulations, and influence the formulation of public policy.

• Private Companies Can Be Stakeholders: Some biotech firms and pharmaceut-
ical companies, among other enterprises, utilize genetic information for com-
mercial purposes and develop and implement privacy policies, ensure data
security, and engage in transparent practices that build trust with data
providers.

• Civil Society Organizations Can Be Stakeholders: Nonprofits and advocacy
groups focused on privacy, ethics, and human rights that represent the interests
of the public advocate for robust privacy protections, and hold other stake-
holders accountable. They can participate in public consultations, provide
feedback on proposed rules, and ensure that diverse perspectives are
considered.

As an example of a stakeholder role, consider individuals: A patient participating in
a genetic study provides consent; she later questions the use of her data for a new
research purpose. She has a right to challenge this use and to request a revision of the
consent terms. Consider healthcare providers: A hospital implements strict protocols
for data sharing based on patient consent and participates in broader policy discus-
sions about data privacy in healthcare. Consider researchers: A university research
team proposes new guidelines for genetic data sharing that balances research needs
with privacy concerns. The team works with other stakeholders to refine these
guidelines. Consider regulatory bodies: A governmental agency develops new regu-
lations for genetic data protection and holds public forums to gather input from all
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stakeholders before finalizing the rules. Consider private companies: A biotech firm
creates transparent data privacy policies and engages with patient advocacy groups to
ensure their practices meet ethical standards. Consider civil society organizations:
A privacy advocacy group conducts audits of genetic data usage and publishes
reports to inform the public and policymakers about potential privacy risks.
These and other stakeholder roles and interactions reflect Ostrom’s (1990) prin-

ciples, such as collective choice arrangements (ensuring that those affected by the
rules can participate in modifying the rules); monitoring (of both the resource –
genetic data – and the behavior of users – stakeholders – to ensure compliance with
established norms); conflict-resolution mechanisms (providing accessible and low-
cost methods for resolving disputes among stakeholders); and graduated sanctions
(applying sanctions in a way that escalates, based on the severity and context of the
violation, toward fairness and proportionality).

13.6.3 Realizing the Commons

For nonspecialist stakeholders, comprehensive understanding of the usage of their
human genetic information in research and clinical practice is possible within the
knowledge commons. This possibility is a matter of balancing the imperative to
share genetic information with the need to protect informational privacy, such that
the sharing of one’s genetic information constitutes a dimension of privacy rather
than the negation of privacy.
The means to this goal are several. First, clear and transparent communication

requires comprehensive educational resources, including brochures, videos, and
interactive websites, explaining how genetic data will be used as well as the benefits,
risks, and protective measures in place. Clear and transparent communication
requires simplified or plain language that avoids technical jargon to ensure that
participants of varying educational backgrounds can understand the information.
And it requires consent forms that are detailed yet clear, and that outline the specific
uses of data, data sharing policies, and the participant’s rights.
Second, an interactive consent process requires informed consent discussions,

one-on-one discussions or group discussions with participants, to walk them through
the consent process and to answer any questions. An interactive consent process
requires interactive tools, including digital tools and apps that can guide participants
through the consent process, supplying explanations and visual aids to enhance
understanding. And it requires feedback mechanisms that provide options for
participants to ask questions and give feedback during the consent process.
Finally, an independent ethical review board might oversee the consent process

and ensure transparency and fairness. Or a participant advocacy group could help
ensure that participants’ interests are represented and that participants fully under-
stand the consent process.
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The validity of the assertion might be determined by various means. Surveys
administered before and after the consent process can help assess participants’
understanding of how their data will be used. Comprehension questions in
consent forms can gauge participants’ understanding of key points. Focus groups
with participants can provide detailed feedback on their understanding and the
effectiveness of the consent process. Feedback from focus groups can then
iteratively improve educational materials and consent processes, and follow-up
assessments over time can help evaluate if participants retain their understand-
ing of data use and if their perception of privacy and trust in the system remains
positive. Studying participants’ behavior and willingness to share data over time
will shed light on whether a comprehensive understanding influences their
continued participation. Regular audits by independent bodies can review the
consent process, educational materials, and participants’ understanding, ensur-
ing that the consent process complies with legal and ethical standards, and that
participants are truly informed. Publishing regular transparency reports detailing
how data is used, who accesses it, and the outcomes of its use, and then sharing
these reports with participants, is likewise important, as is collecting feedback on
these reports to see if participants feel informed and satisfied with the informa-
tion provided.

In these ways, the political design principle of procedural legitimacy pro-
motes, within the knowledge commons, normatively appropriate flows of human
genetic information. And it helps resolve disputes concerning matters and norms
of privacy.16 It would deal with the trade-off between the imperative to encour-
age the individual to share her genetic information, and the imperative to
protect the sharer’s informational privacy, by establishing clear rules for partici-
pation in the commons, by controlling access to the human genetic information
collected, by removing identifying information before sharing that information,
and by making data storage secure. It would not simply obtain the participant’s
informed consent when collecting her genetic information. It would also
help her fully understand how her data will be used in the commons, in this
way to provide her some control over the future use of that data. Finally, the
political design principle of procedural legitimacy would link genotypes
and phenotypes in normatively appropriate ways, with a view to research
using genome-wide association studies, and with a view to state regulation of
genome databases, including those in knowledge commons, to prohibit the
identification of donors from their data and to enforce strict standards of
donor confidentiality.

16 Political proceduralism supplements Nissenbaum’s notion of transmission principles and context-
relative informational norms with “politically and procedurally grounded rules” (Sanfilippo et al.
2021, 6).
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13.7 conclusions

Human genetic information should be managed within a commons governance
framework that balances sharing and privacy, involves collaborative and inclusive
governance, and ensures the information’s ethical and effective use for research and
medical advancements through participatory and transparent processes. I developed
five arguments in support of this proposition. First, the commons framework treats
human genetic information as a resource for scientific and medical progress, for
individual members of a commons and for the entire commons and beyond.
Second, deCODE Genetics not only offers empirical evidence for the very possibil-
ity of the human genome as a knowledge commons; it demonstrates the importance
of public cooperation, ethical safeguards, state support, and consent and privacy in
utilizing genome data for realizing a commons that identifies disease genes and
develops medical products. Third, human genetic information is a non-rivalrous,
non-excludable public good that can be governed collaboratively by somemixture of
commons, state, and market. Fourth, balancing the benefits possible only from large
genetic datasets – hence the imperative of individuals to share their own genetic
information – with every person’s interest in the privacy of sensitive information
vulnerable to misuse involves recognizing that sharing and privacy are intertwined
aspects of a commons governance that supports the ethical flow of genetic informa-
tion for individual and social benefit. Fifth, effective governance of the human
genome as a resource includes participatory and transparent rule-making, address-
ing privacy concerns, and providing mechanisms for grievances, rule challenges,
arbitration, and monitoring in ways democratic and proceduralist.
Two internally complex conclusions follow from knowledge commons govern-

ance that balances individual sharing of genetic information with the individual’s
privacy interest. They relate (a) to advances in understanding human biology and
addressing genetic diseases and (b) to the promise of knowledge commons govern-
ance of the human genome.
With regard to the former, several points should be emphasized. First, enabling

scientific and clinical research on genetic mutations and variations that cause or
contribute to diseases leads to more accurate diagnoses and targeted treatments.
Second, providing researchers with large genomic datasets to explore genetic targets
accelerates the development of new drugs and therapies. Third, tailoring medical
treatment to an individual’s genetic profile increases healthcare’s effectiveness.
Fourth, predicting an individual’s likelihood of developing certain diseases allows
for early intervention and preventive measures.
Several points also deserve emphasis concerning the latter. First, treating the

genome as a knowledge commons lends itself to making this critical information
accessible to all researchers, regardless of their financial or institutional resources,
and also to the equitable distribution of a shared resource (thus preventing monop-
olization of a public good by private entities). Second, knowledge commons
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governance fosters a collaborative environment that accelerates scientific progress
and innovation in part because researchers share data, tools, and findings.
Further, it encourages contributions from a wide range of researchers, including
those from underrepresented and resource-limited regions, leading to a more com-
prehensive understanding of human genetics. Third, knowledge commons govern-
ance can protect individual privacy and ensure that genetic information is used
ethically, with informed consent, and that it can include mechanisms for regulatory
oversight and public accountability, toward ensuring that genomic data is used
responsibly and ethically. Finally, framing the human genome as a commons
strengthens the possibility of its long-term preservation and stewardship, protecting
an invaluable resource for future generations, and allowing for the sustainable
allocation of resources toward the maintenance, updating, and expansion of gen-
omic databases.
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