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Population Biobanks’ Governance: A Case Study
of Knowledge Commons

Andrea Boggio

The term “biobank” refers to a variety of research infrastructures that involve the
collection, storage, and analysis of genetics samples that are linked to data regard-
ing the health and lifestyle of the sample sources. Population biobanks are a
particular type of biobank as they focus primarily on a population or a large subset
of a population and permit research to explore the relationship between genes,
environment, and lifestyle on large cohorts. Population biobanks are also an
emerging knowledge commons: they are infrastructures made of pooled resources
that researchers from all over the world can access for uses that are not predeter-
mined by the biobank managers. In this chapter, I discuss how population bio-
banks are increasingly managed as commons, what role biobank governance
experts have played in overcoming regulatory obstacles and in managing negative
externalities, and areas of governance that need further refinement for population
biobanks to be fully managed as commons. The case study traces the history of
biobanking governance and discusses the process that has led to a convergence
toward a commons approach. My analysis draws from the literature on biobank
governance and on knowledge commons theory as well as my experience as a
scholar who participated in the governance shift toward a commons approach to
biobank governance. This case study provides important lessons to scholars of
knowledge commons as it shows the importance of expertise in managing pooled
resources as commons.

5.1 defining population biobanks

A biobank is “an organized collection of human biological material and associated
information stored for one or more research purposes” (Public Population Project
in Genomics and Society (P3G), 27). The classes of biobanks that are included in
this definition are heterogeneous in terms of scope, geographical presence, cohort
characteristics, size, scientific aims, nature of the samples collected, duration, type
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of data, level of security, institutional setting, and funding (Dove et al. 2012). The
term is of relatively recent usage. For years, various terms, such as genetic data-
bases or tissues and data collections, were used to refer to projects combining
genotype and phenotype data. Its usage has been increasingly prevalent from the
mid-2000s.

The term “biobank” is now widely used as umbrella concept to refer to diverse
structural arrangements with a research common core. In this chapter, I focus my
attention primarily on population biobanks, which are “collections of biological
material and the associated data and information stored in an organized system
for a population or a large subset of a population” (Organisation for Economic Co-
operation and Development 2006). UK Biobank constitutes a textbook example of a
population biobank. This biobank was established in the mid-2000s with public
funds, which have been supplemented with private money from organizations such
as the British Heart Foundation and Diabetes UK. The vision of the promoters of
UK Biobank was to establish a long-term research infrastructure for the study of the
interactions between genes, environment, and health. To achieve this goal, the
biobank has collected samples (blood, urine, and saliva) and detailed information
from half a million UK residents between the ages of 40 and 69 from across the UK
recruited between 2006 and 2010 (Sudlow et al. 2015). Genotypic data are linked to
data on blood pressure, lung function and grip strength, height, weight and body
mass, arterial stiffness, vision, hearing, family history of common diseases, bone
density, diet, and fitness. At the recruitment stage, participants were asked to consent
to their samples and data being used in “a diverse range of research intended to
improve the prevention, diagnosis and treatment of illness, and the promotion of
health throughout society” (UK Biobank 2006). UK Biobank has conducted its own
research project as a nonprofit charity under the direction of a principal investigator
who has management authority both as a scientist and as the director of the
Coordinating Centre. Since its inception, researchers from all over the world have
been able to access the collection since 2012 (Sudlow et al. 2015). Between 2012 and
2014, “over 1,000 researchers successfully registered, and over 200 applications were
submitted” (Sudlow et al. 2015).

UK Biobanks is not the only population biobank in operation. Population
biobanks have been established throughout the world since the mid-2000s.
The Public Population Project in Genomics (P3G), which is an international
consortium that is a leader in genomics and biobanking governance, provides an
excellent source to map out which population biobanks are active and where they
are located. In fact, P3G maintains various “catalogues” providing information
on population projects in genomics. The Study Catalogue (www.p3gobservatory.org/
studylist.htm) lists 164 population-based studies in genomics. All of them
are infrastructures that collect samples and/or data. The Network Catalogue
(www.p3gobservatory.org/network/populationBased.htm) is composed of 16 net-
works involving two or more institutions conducting population-based studies in
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genomics. Some are based in a country (Canada, Italy, Norway, Latvia, Finland,
Singapore, Sweden); some are regional (Danube River and in neighboring
regions); some are international.

5.2 population biobanks and knowledge commons

This chapter focuses on population biobanks, even though some of the insights
are applicable to other types of biobanks. This choice is based on the fact that
population biobanks are increasingly managed as commons – and more so than
other kinds of biobanks – and, as a result, are more relevant to the study of
knowledge commons. Knowledge commons, which includes commons invol-
ving informational, scientific, cultural, and other types of intellectual resources,
refers to governance regimes for shared resources in the cultural environment
(Frischmann 2012; Frischmann et al. 2014a). Scholarly interest in knowledge
commons stems from the study of commons involving natural resources that are
shared by a group of people and are subject to the dilemmas of collective action
(Ostrom 1990, 2002) and on the preliminary work by Ostrom and Hess in the
area of knowledge commons (Hess 2012; Hess and Ostrom 2007). The two
authors conceptualized these commons as possessing three dimensions – infor-
mation facilities (in which information is stored), artifacts (the physical units
that flow from a facility), and ideas (nonphysical units that flow from artifacts
and the content of artifacts).

Building on these insights, scholars of knowledge commons have developed an
analytical framework that applies some of the ideas developed for the governance
of natural resources to cultural resources. The framework deploys multiple vari-
ables that are specific to a particular commons, including attribute variables
(resources, community members, and goals and objective of the commons),
governance variables (mechanisms, decision makers, institutions, formal and
informal norms), and variables associated with patterns of use and outcomes
(benefits, costs, and risk) (Frischmann 2013; Frischmann et al. 2014a). A commons
management approach for resources entails some degree of openness of the
resources to contributors and users on nondiscriminatory terms and some degree
of freedom that users enjoy when accessing the resource. They must be able to use
it “as they see fit” (Frischmann 2012: 92). A commons approach does not imply the
right to use the resource for free or without any terms and conditions. What it
implies is that the choices that users make upon accessing the resource are not
predetermined or prioritized by the resource managers (Frischmann 2012).
Because of their characteristics, population biobanks can be construed as knowl-
edge commons. They involve a set of resources that are pooled – stored samples
and associated data – with a purpose – the goal of population biobanks is to
produce valuable data and knowledge by enabling genomics research that
advances our understanding of how genes and environment affect health – that
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can be best achieved when the resource is shared by a community of users –
researchers in the biomedical field.1

Population biobanks also share another feature with knowledge commons: they
contribute to solving social dilemmas of three kinds: overcoming financial barriers
that are insurmountable for the average researcher, balancing access to the resources
with the risk of depletion and pollution, and management of negative externalities.
The first dilemma is one of cost. The costs involved with setting up and maintaining
a biobank are substantial and unaffordable for the average researcher or institution.
Population biobanks are vehicles to pool resources that researchers would not have
at their disposal if they were acting individually. In the absence of biobanks,
the collective loss would be tangible because it would reduce opportunities for
conducting genomics research and producing genomics knowledge. Population
biobanks solve the dilemma by pooling sufficient resources and allowing researchers
to use the infrastructure on a discriminatory basis.

The second dilemma is one of depletion and pollution of the resources through
use. The dilemma stems from the fact that biobanks are only valuable if they are
accessed and used, but access and use can diminish or pollute the resource and
create negative externalities in the form of risk of harm (invasion of privacy,
discrimination, social stigma, or distress) for those who have consented to the storage
of their samples and personal data. Depletion is inherent to the nature of some of the
collected resources. Research with human tissue, for example, naturally consumes a
certain quantity of the resource whenever it is studied. To perform certain analyses,
researchers must have access to tissue, cut a slice out, and analyze in their lab. This is
a classic example of a social dilemma: the resource is diminished as a result of being
used. More use means increasing social value but also diminishing the resource.
With regard to pollution, data is valuable if it can be read and used by the scientific
community. If there were a risk that a researcher could, perhaps negligently, destroy
some data, change the format, add irrelevant and confusing information, and so
forth, the social utility of the resource would be diminished. To solve this dilemma,
biobanks are set up with governance bodies and policies that require them to act in
the public interest as stewards of the resource. Biobanks thus only grant access to
tissue and data if users agree to use the resources in a way that does not compromise
them for future uses. To this end, biobanks monitor access and use by ensuring that
tissue is used in research that is scientifically sound and in the public interest.

Finally, the third dilemma concerns the negative externalities associated with the
use (and misuse) of the samples and data stored at a biobank. Access to these
resources could harm those who agreed to tissue and personal information being

1 According to Hess and Ostrom (2003), data and knowledge can be respectively labeled as artifacts and
ideas. In the case of population biobanks, artifacts consist of the physical stream of data that flow from
the research conducted using the biobank and include articles, research notes, books, databases,
computer files, and webpages. Ideas are the nonphysical flow units that collectively constitute the
body of genomics knowledge.
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stored. Third parties could use genotypic and phenotypic data as well as other
personal information to identify the person linked to this data and engage in
harmful behavior against that person. Further, those who access a biobank could
make incidental discoveries (regarding predisposition to disease, paternity, and
similar situations) that could have negative consequences for participants or family
members. To solve this dilemma, biobanks also act as trusted protectors of
the interests of participants, being set up in a way that ensures that the resource
is used without compromising the interests of the donors. This is done through
record de-identification, data encryption, and other security measures.

To resolve these social dilemmas, biobanks have been increasingly managed as
stewards of samples and data, acting as trusted mediators between the interests of
participants and the public interest in pursuing research and arbiters among scien-
tists competing for the use of the resource. The commons approach naturally
constitutes a governance framework that ensures that the social value of the resource
is maximized while the types of social dilemmas that I describe are solved.

5.3 population biobanks are increasingly managed

as knowledge commons

According to Frischmann (2012), an infrastructure is managed as a commons if
it grants access to the resource to a certain community of users on a nondiscrimi-
natory basis, that is, independently from the identity of the user and for a wide
range of uses that are not predetermined by the infrastructure managers.
Normatively, nondiscriminatory sharing is a desirable management principle
as infrastructure uses are likely to generate positive externalities or “spillovers”
(Frischmann and Lemley 2007) consisting of artifacts and ideas that are produced
by the very fact that the infrastructure is constantly used in novel and creative ways.
When applied to population biobanks, nondiscriminatory sharing entails making
the research platform accessible by members of the scientific community with
regard to their identity and for a wide variety of researches.

A review of current access and use policies of population biobanks reveals that
nondiscriminatory sharing has been adopted by many organizations. According to the
P3G catalogues, which are maintained by the international consortium Public
Population Project in Genomics (P3G), 66 of the 164 collections of human tissue
included in the database grant some sort of access to external researchers. These
collections include large population biobanks (with tissue collected from more than
100,000 participants) in Malaysia, Denmark, Australia, the Netherlands, the United
States, Saudi Arabia, Taiwan, France, Norway, China, and theUnitedKingdom.2The
database also includes an Access Catalogue (www.p3gobservatory.org/access/list.htm)

2 The results were retrieved by submitting a query to www.p3gobservatory.org/ and selecting “Allow
access to biological samples to external researchers.”
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with detailed information on data and samples for 42 biobanks. The information
concerns (1) whether data or samples can be accessed by researchers outside the study/
biobank; (2) whether data/samples can leave the study/biobank facility/country under
the policies and regulations of the proposed study; (3) restriction to the category/type of
investigator requesting access to the study; and (4) limitations regarding the scientific
scope of the projects that can use the study’s data/sample. An analysis of this data shows
that researchers outside the study/biobank can access data and/or samples of all 42
studies. Thirty-six biobanks allow for samples to be transported to a different research
facility (domestic and foreign) for analysis. Twenty-seven biobanks allow all kinds of
scientific uses of samples and data. Of the 15 biobanks that restrict use, the most
commons restrictions involve limiting research to certain diseases or for the uses that
are expressly listed in the informed consent. In four cases, the restriction consists
merely in approval by an ethics committee.

One of the organizations that has adopted nondiscriminatory sharing is UK
Biobank. Researchers from all over the world can access data and tissue stored by
UK Biobank on a nondiscriminatory basis. The Access Procedures make the
resource accessible to users who are registered and agree to respect certain terms
and conditions as long as their research proposals are properly submitted and
approved by the biobank. Access is granted “without preferential or exclusive access
for any person” and all proposals are subject “to the same application process and
approval criteria” (UK Biobank 2011). Moreover, access is granted for a wide range of
research projects. Sample and data were in fact collected upon sample sources
consenting to any kind of research as long as it is “intended to improve the preven-
tion, diagnosis and treatment of illness, and the promotion of health throughout
society” (UK Biobank 2006).

Upon submitting a research proposal detailing what the researcher intends to
access (data, sample, tissues and/or recontacting participants) and the scientific
rational supporting the study, the biobank managers – the principal investigator
andUKBiobank Coordinating Centre – review the proposal. Since the proposals are
purposely heterogeneous, the level of scrutiny and requirements vary depending on
the nature of the proposal. If researchers request access to data only, the scrutiny is
minimal. The level of review is higher for research proposals aiming at accessing
stored tissues or involving the recontact of participants, and that are potentially
controversial: “Following initial assessment by the executive team, all applications
are assessed and either approved or rejected (with right of appeal) by an independent
Access Subcommittee” (Sudlow et al. 2015). Occasionally proposals are referred to
the University of Oxford’s Ethox Centre and the biobanks’ Ethics and Governance
Council for review in the event the proposed research raises ethical issues.

Data on researchers’ access to UK Biobank confirm that the resource has been
managed as a commons. Since 2012, more than 1,000 researchers successfully
registered to access the resource (Sudlow et al. 2015), and many have been able to
ultimately access the biobank with the intent to pursue a wide range of research uses.
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According to a summary posted on the UK Biobank’s website, research conducted
since 2012 has involved 39 topics, ranging from genetics and genotyping studies (not
surprisingly the most popular category with 253 proposals), cancer, and cardiovas-
cular disease, to pain, asthma, mental health, and sleep (UK Biobank 2015).

What is also typical of (and perhaps unique to) research infrastructures is that the
resource grows through use. In fact, accessing users agree to feed back to UK
Biobank the results of their research. Section C11.4 of the Access Procedures
provides that “within 6 months of publication or 12 months of when the research
project was to be completed, the Applicant PI is required to provide the results of the
research, and the raw data behind them, for inclusion in the Resource in such detail
and format as UK Biobank reasonably requires” (UK Biobank 2011). Accessing
researchers are also under the obligation “to use their best endeavours to publish
the findings of any research deriving from the Resource in an academic journal or on
an open source publication site within 6 months after the date when it was agreed
that the research would be completed” (UK Biobank 2011).

5.4 the role of experts in solving regulatory

obstacles and negative externalities

As this survey of policies on access shows, biobanks are increasingly managed as
commons, permitting external researchers to access the collection, to extract data
and samples from the platform, and to perform scientifically and ethically sound
research without predetermined aims. This has not always been the case. In fact,
when biobanks emerged as new platforms, the existing regulatory framework –
composed of both legal rules and rules-in-use – and a widely popular narrative
that genetics was exceptional, and therefore needed special handling, were precon-
ditions for contesting and opposing a commons approach to biobank management.
As Frischmann et al. (2014b) point out, the “narratives of creation and operation and
[the] history” matter in shaping the attributes of a knowledge commons. This is
certainly the case with the emergence of population biobanks. In this section, I
explore the evolutionary shift of biobank governance from a non-commons
approach to a commons one in some detail. I discuss the regulatory and discursive
obstacles to the emergence of biobanks as knowledge commons and argue that
biobanking governance experts played a crucial role in reorienting the debate
toward a commons approach.

When population biobanks emerged in the 1990s as new research resources, the
governance framework that was applied to themby default was composed of traditional
principles of scientific research governance. The existing legal rules (international and
domestic instruments) (Council for International Organizations of Medical Sciences
2002; World Medical Association 2013) and rules-in-fact (professional guidelines
and informal norms) emphasized protections of research subjects through a stringent
conception of the requirement of informed consent, recognized the right of researchers
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and institutions to control collections, and discouraged resource sharing with external
researchers and institutions. This regulatory framework was consequential as it made it
difficult for advocates of nondiscriminatory sharing to defend a commons approach to
biobank governance.

Two rules were particularly problematic. First, the requirement of informed
consent to research was understood as demanding that samples and data could be
used only if research subjects disclosed all foreseeable uses in some detail and
consented to all of them. This reading of informed consent was a clear obstacle to
the emergence of biobanks as research infrastructures for science that was not
hypothesis driven. It was an obstacle to establishing both retrospective and prospec-
tive biobanks. Retrospective biobanks entailed converting existing collections of
samples and data that hospitals, pathology departments, and university labs had
maintained for decades before the advent of DNA sequencing. The informed
consent taken at that time did not contemplate genetic studies. Many commentators
criticized the plan to set up biobanks arguing that a conventional readings of key
research ethics governance instruments (Council for International Organizations of
Medical Sciences 2002; World Medical Association 2013) prohibited the use of
stored samples when intended uses were not foreseen at the time participants had
given consent unless every participant was recontacted and agreed to the new uses
(Ayme 2003). Unfortunately, recontacting is not a viable option because many of
the participants have likely died or moved or, if found, could decline to consent to
the new uses. In addition, some argued that the requirement of informed consent
inherently prohibits establishing prospective biobanks because research platforms
are based on the premise that uses cannot be predicted at the time research
participants consent to the storage of samples and data. Informed consent, some
argued, was valid only for expressly identified uses (Ghosh 2003). The second
obstacle came from the prevailing norm among scientists and clinicians that
collections are deemed to be the “property” of the researcher or institution that
had established them. This implied the right to exclude other researchers from
using the resource, a right that is clearly at odds with nondiscriminatory sharing
(Reilly 1999).

In addition to regulatory obstacles, a popular narrative (genetics exceptionalism)
fed the discourse that genetic resources presented unique risks and opening access to
them would have been unwise and unreasonably dangerous to research subjects and
their relatives (Murray 1997; Reilly 1999). According to this narrative, which gained
traction in the 1990s, genetic data is qualitatively different from other health-related
information in at least three aspects:

Firstly, genetic tests can provide more accurate data on the likelihood of an
individual developing a particular medical condition. Secondly, genetics tests can
provide information about the family members of the individuals who is tested, and
conversely, the health status of family members can provide information about the
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genetic and future health of the individual. Thirdly, genetic (test) information is
more profoundly personal than non-genetic medical information, and one’s essen-
tial identity is largely determined by one’s genetic makeup. (Launis 2003: 90)

Genetic exceptionalism scholars viewed genetic data as “future diaries” (Murray
1997) and maintained that third parties who were given access to this data would
read our future lives. This raised concerns that access could result in discrimination
against research subjects (Council for Responsible Genetics 1990). Genetic excep-
tionalism thus represented a powerful narrative against the idea of nondiscrimina-
tory sharing of genetic data stored in biobanks.

In the face of these regulatory and ideological challenges, the community of
scholars and policymakers working on biobank governance played a key role in
shifting the debate from models that were anchored on protecting research subjects
and researcher’s ownership of collection to a commons approach. The conceptual
shift became possible whenmembers of this community began developing expertise
specifically tailored to biobanks. Before the emergence of biobank-tailored expertise,
scholars and practitioners had deployed ideas generated in their specific fields
(research ethics, health and intellectual property (IP) laws, science management,
or basic research) and tended to the existing governance models that I discussed
earlier. Many were maintaining an almost dogmatic approach to research subjects’
autonomy, which was often deployed as a conceptual tool to restrict the wide range
of uses that biobanks were enabling. This was compounded by the then widely
shared norm that human tissue collections were “owned” by a certain researcher or
lab and not open for sharing with the scientific community. This intellectual posture
slowly faded in the background as biobank-specific expertise began emerging in the
mid-2000s. Scholars started thinking about and publishing on biobanks’ unique
characteristics and issues. They participated in policy discussions at the institutional,
local, and international levels (Capron et al. 2009). Funding agencies allocated
money to study the ethical, legal, and social implications of genomics (also known as
ELSI programs), and doctoral and postdoctoral programs began training younger
scholars in biobanking governance.

It is thus important to acknowledge the role of experts in breaking path depen-
dency set by existing regulations and professional expertise in reshaping narratives
and patterns of interaction around this emerging knowledge commons. Initially
both sets of rules generated resistance to the demands for innovation embodied in
emerging biobanks. It is through the interventions of resource-specific experts,
working in partnership with the scientific community, that the tension between
innovation and preservation was mediated and resolved by creating innovative
governance paths. These paths have not only enabled innovation but also reformed
those rules-in-use in the scientific community and built renewed interest in coop-
eration among scientists. It was the active role of community members, especially
scientists and funders, who pushed biobanking through its initial stages and shaped
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its identity as a common pool resource and as a source of knowledge to be widely
shared. Policy development was very much driven from the bottom up by practice,
where “practice” should be read both as the practice of science (and scientific research)
and the practice of governing the resource. Actors with different viewpoints were able to
contribute to the discussion as a community and define and redefine governance
objectives as the practices evolved as a direct result of technological and scientific
change and reflectively as a result of changes in the governance mechanisms.

Since the emergence of resource-specific expertise, the governance debate
became enriched with new ideas and approaches. Guided by “practical wisdom”
(Knoppers 2004), experts developed a consensus that existing collections and data-
bases could be merged into biobanks (Helgesson et al. 2007) and that participants’
consent could be broad enough to encompass future, unknown uses of samples and
data (Petrini 2010). A 2012 review of major biobanks’ practices shows that 8 out of 11
adopted a broad consent approach and that the other 3 rejected specific consent
(Master et al. 2014). In 2013, Steinsbekk et al. (2013: 897) noted that broad consent
had been adopted “by many current biobank projects, like UK Biobank,
CARTaGENE . . . and the Norwegian HUNT study.” Furthermore, consensus
emerged that biobanks were more valuable resources if a multitude of researchers
could access them to pursue a variety of studies (Kaye 2011). Finally, in the United
States, proposed changes to the regulatory process for research with human samples
would permit biobanks to collect samples using a “brief standard consent form” in
which prospective donors agree “to generally permit future research” (Office for
Human Research Protections 2011).

Biobanking governance experts thus shifted the narrative from the risks of
research subjects to the social value of these nascent infrastructures, opening
new opportunities for biobanking. The emerging consensus was that biobanks
needed to be purposely designed as versatile resources for open-ended inquiries
rather than hypothesis-driven science (Bush and Moore 2012). Regulatory models
were refined and focused on issues of data and sample ownership and access, on
acceptable levels of risk of traceability of the sample sources, on patentability and
benefit-sharing arrangements (Cambon-Thomsen et al. 2007; Capron et al. 2009;
Elger et al. 2008; Greely 2007).3 As a result, de novo, large-scale population
biobanks were established:4 they were funded by public money, storing samples
collected from scratch and linked to personal information (including medical
records, family histories, and other personal data) in ways that protected the
identity of the sample source, and meant to be the research community for a
wide variety of uses.

3 The concept of benefit sharing is rooted in the 1992 Rio Convention on Biological Diversity. Although
purposely made not applicable to human genetic resources, biobanking scholars used to frame
discussions of social value and social justice (Andrews 2005).

4 These were proposed primarily as tool to study genomics at the population level in Iceland, the United
Kingdom, Estonia, Latvia, Sweden, Singapore, and Quebec, Canada (Austin et al. 2003).
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5.5 the success of biobanks as knowledge commons

In March 2009, Time Magazine picked biobanking as one of the top 10 ideas
changing the world (Park 2009). In 2014, at least 330 biobanks were located in 29

European countries (Kuhn et al. 2015). These and other biobanks are increasingly
managed as commons. They are managed as research infrastructures for the study of
a broad range of scientific questions that are not precisely determined at themoment
the resources are set up and participants consent to the storage of samples and data
(Austin et al. 2003: Hansson et al. 2006). They enable basic research that is not always
hypothesis driven but rather is often an open-ended inquiry looking for associations
between genetic traits and major diseases. Researchers from all over the world can
request access. Ordinarily they must submit a proposal to the biobank, which
reviews it to make sure it is scientifically and ethically sound and fulfills a public
interest in the form of generating knowledge. Users are required to feed data back to
the bank so that the resource is enriched by use.

The interactions between users and resources over the past 20 years have led
to an impressive degree of maturity in governance approaches. Consistent with
other examples within the commons literature, biobanking governance provides
a clear example of nested governance (Ostrom 1990). Nested institutions imply
an institutional continuum from local to global. Biobanks are governed by
multilevel, interacting, nested layers of institutions – from the governing bodies
of the resource itself to international law. Governance instruments include
informed consent forms, tissue access protocols, material transfer agreements,
technology transfer agreements, research agreements among institutions, rules
set by consortia, professional organization guidelines, and national and inter-
national statutes.

The case study of population biobanks further confirms that bottom-up
approaches are effective in governing shared resources. Akin to physical resources,
knowledge commons can be organized effectively in nested structures with multiple
layers of activities with a regulatory priority of community-based institutions. These
layers are organized around the primacy of the local level and an emphasis on rules
that are being developed to bind members of a community of practice around a
biobank or a consortium. Formal law and the government are increasingly assuming
a position of subsidiarity, providing regulatory support for interactions of members of
the biobanking community rather than regulating the interactions directly.

While experts should receive credit for the success of population biobanks,
endogenous forces have also contribute to the rise of this resource. Technological
and scientific developments have reshaped the action arena, to use commons
scholars’ language (Frischmann et al. 2014a: 35), in ways that favored the use of
biobanks by multiple researchers in cooperation. Technological developments
include progress in data encryption and database security which have significantly
reduced privacy and confidentiality concerns and have increased opportunity for
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research exchanges among scientists. The advent of big data and cloud computing
facilitated the scaling up of biobanks and also made international collaborations a
feasible, efficient, and appealing mode of operation of genomics science. Scientific
advancements injected complexity into our understanding of genomics information
and their role in explaining health and disease. Most diseases escaped simplistic
explanations but required sophisticated conceptual tools to unravel the complexities
of the gene/environment interactions as explanatory bases of disease. This change in
perspective “normalized” genomics knowledge and took away some of the concerns
that had been captured by the concept of genetic exceptionalism. With a less
“exceptional” view of genes and more complex and nuanced conceptual models
to capture genetic contribution to human health, genomics is now a more layered
field in which biobanks play a strategic role as infrastructures that mediate among a
vast array of data, forms of knowledge, and expertise. Population biobanks are now
strategic infrastructures, established scientifically, and increasingly used by research
networks to perform genomics research.

The success of biobanks stems also from their ability to coproduce innovation in
science. Biobanks have in fact benefited from macrolevel trends in science and
medicine and, in turn, have acted as infrastructures enabling innovation. They
contributed to the reduction in cost and time needed generate genomics knowl-
edge, to the rise of data intensive science (Critchlow et al. 2013; Schofield et al.
2010), to the growth of research collaborations among scientists of different coun-
tries, and to generating knowledge that is at the root of the paradigm shift toward
more personalized forms of health care. As a result, biobanks are now ideally
positioned as strategic research infrastructures that facilitate knowledge commons
building.

5.6 the next challenges in biobanking governance

Since these resources have been in operation, biobanking governance experts have
kept debating and refining their understanding on how tomaximize their social value.
New governance challenges have also emerged from practice as more researchers are
accessing data. For instance, using biobanks in international collaborations (Harris et
al. 2012; Kaye 2011) is problematic because of the lack of data-sharing standardization
(Knoppers et al. 2011), poor coordination among investigators (Fransson et al. 2015),
and legal restriction to the circulation of samples and data (Schulte in den Bäumen,
Paci, and Ibarreta 2010). Much governance work has thus focused on (1) improving
data and protocol standardization (Hudson et al. 2010; Joly et al. 2012), (2) expanding
access for external researchers (Knoppers 2013), (3) harmonizing data privacy regula-
tion (Dove 2015), and (4) identifying the proper way to handle incidental and non-
incidental findings that have clinical relevance (Bledsoe et al. 2013; Wolf 2013a, 2013b,
Wolf et al. 2012). Biobanks should develop systems for monitoring those who are
accessing data as well as explicit sanctions and dispute resolution strategies (Joly et al.
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2011). The role of commercial interests in relation to publicly funded biobanks is
also being debated (Caulfield et al. 2014; Nilstun et al. 2006; Turner et al. 2013).
Rules are being developed in the area of authorship and attribution of work for
those who contribute to the management of the infrastructure but are not knowl-
edge generators (in the form of generating research ideas or drafting manuscripts
for publication) (Colledge et al. 2013).

While substantial steps have been made in the right direction, the nested
institution model for biobank governance lacks key elements. Governance is
“thick” at the local level and at the international level but lacking in between.
At the local level, governance is robust because of the requirements imposed
by research ethics, institutional review of protocols, and the use of contract
law to solve issues that include sample and data ownership, data access,
funding, and authorship. At the national or international level, laws, declara-
tions, treaties, and judicial opinions also provide a rational (yet contested)
governance framework that, with gaps, for the support of biobanks. Moving
forward, governance-building work needs to focus on the levels in between.
A layer of institutional governance that fosters sharing, collaboration, and
sustainability to this important resource needs to be built for biobanks to
become effectively embedded in our health systems. The lessons developed
by scholars and practitioners of the commons are helpful in identifying the
goals and objectives of new governance arrangements, offering suggestions on
how the authority vacuum can be filled and contributing to the cultural shift
of construing biobanking not only as research infrastructure but also as a
public health resource.

Further governance work needs to be done in harmonizing biobanks to
guarantee full resource exploitation and minimizing resource pollution and
degradation (Karimi-Busheri et al. 2015). Policies were developed at the bio-
bank level or at the level of consortia of research and then spilled over into the
field and became norms for more biobanks and consortia. Questions of har-
monization, sharing protocols, and quality control became progressively the
focus of debates pushing questions of ownership, consent, and confidentiality
away from the center of the debate.

Further work also needs to be done toward incorporating patients’ views of
biobank governance and providing feedback mechanisms to research participants.
With regard to patients, a recent study of the cancer patient community in the
United Kingdom by Wilcox et al. (2015: 182) concludes that “mutual respect and
effective collaboration between lay members and professionals is essential for
biobanks to achieve their potential value in health research and thus for future
patient benefit.” The authors points out that “the consent and willingness of patients
and the public to participate in this research will be vital and their involvement will
help ensure that the trust and transparency, which is needed, can be maintained
(Wilcox et al. 2015: 183). Another recent study, also among patient in the United
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Kingdom, shows that participants would welcome a more interactive engagement
with the biobank and that they would welcomemore information through an online
interface (Teare et al. 2015).

A particularly thorny issue is the problem of feeding results back to
individuals who decide to participate in a population biobank. It is an issue
that has been a contested and complex one to resolve (Wolf et al. 2015).

With regard to the future of population biobanks, my hope is that they will
become fully integrated in the public health system and eventually in clinical
practice as infrastructures generating knowledge that contributes to assessing
health outcomes. With the practice of medicine becoming more “personalized”
(Davies 2015), clinicians will increasingly incorporate biobank-generated data
into the analysis of a patient’s health record. This will close the benefits loop,
enhance the collective value of this commons, and reinforce patients’ will-
ingness to consent to their tissue and data being stored and used in biobanking.
Furthermore, genomics knowledge produced by biobanks will be part, hope-
fully, of everyday medicine in which patients are treated based on a layered
approach to disease (not a full personalized one), driven by an integrated
analysis of genotype and phenotype data. Funding will be ensured by the
recognition of biobanks as pillars of the public health system. Data will be
increasingly shared across borders with members obtaining access based on the
promise to respect the terms of agreement of the genomics consortia that make
the data available to the community of scientists and clinicians. This way,
biobanking will truly spread its wings and achieve its potential as a knowledge
commons.

Overall, the case study of biobanking governance reinforces the merits of the
framework proposed by Frischmann et al. (2014a: 470) and its usefulness in
capturing “the complexity of the interplay among characteristics of particular
resources; various communities and groups; and the social, political, eco-
nomic, and institutional attributes of governance.” Biobanking struggled to
become a resource with an identity connected to but distinct from traditional
biomedical research with human subjects. Its role is, to some extent, still
contested and debated as part of the persistent fixation on research subjects’
risk and ethics review practices that are not attuned to data-intensive science. A
challenge for the future is to overcome one of the weaknesses of the current
biobanking governance system, that is, the mid-level governance gap or
“authority vacuum,” as argued by Jerry Menikoff (2010), the director of the
US federal government’s Office for Human Research Protections, and devel-
oped in the context of biobanks by Dove et al. (2014). Resource governance
arrangements must be developed to connect local governance levels with
national and international policies. This governance gap is slowing down
biobanking growth and eventually could hinder this resource from expressing
its full potential as a knowledge commons.
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