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Editor’s Preface

Launched in 2009, GPS: Where Genomics,
Public Policy and Society Meet is a series
hosted by Genome Canada to facilitate a dia-
logue between federal policymakers and re-
searchers exploring issues at the interface of
genomics and its ethical, environmental, eco-
nomic, legal and social aspects (or GE3LS).  

Overarching themes for the series and spe-
cific topics are selected on the basis of their
importance and timeliness, as well as the
“ripeness” of the underlying scholarship.  Ac-
cordingly, the first series focused on “Genetic
Information,” whereas in year two, attention
has shifted to “Translational Genomics.”

At the core of these exchanges is the devel-
opment of policy briefs that explore options to
balance the promotion of science and tech-
nology while respecting the many other con-
siderations that affect the cultural, social or
economic well-being of our society.  

Co-authors of the briefs are leaders in their
field and are commissioned by Genome
Canada to synthesize and translate current
academic scholarship and policy documenta-
tion into a range of policy options.  The briefs
also benefit from valuable input provided by
invited commentators and a group of expert
participants and other stakeholders convened
at half-day events in Ottawa.  

Briefs are not intended to reflect the authors’
personal views, nor those of Genome Canada.
Rather than advocating a unique recommen-
dation, briefs attempt to establish a broader
evidence base that can inform various policy-
making needs at a time when emerging ge-
nomic technologies across the life sciences
stand to have a profound impact on Canada.
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Executive Summary

Intellectual property rights, including copyrights, trademarks, trade secrets
and patents, play an important role in innovation systems. While the right in-
tellectual property policies and practices cannot, by themselves, catalyze in-
novation – other factors are equally if not more important – the wrong
policies and practices can impede it. The focus of public policy debates
should shift from the relative strength or weakness of legislative protection to
the most efficient and effective models of managing intellectual property in
practice. Options for policymakers include (1) encouraging as much acquisi-
tion and commercialization of intellectual property rights as possible, (2) sup-
porting the public domain through free revealing of knowledge and
technology, and (3) leveraging intellectual property rights through collabora-
tive or “open” licensing models. Different resources in different industries in-
volving different collaborators and different intellectual property rights can be
managed using a mixture of approaches. Because the policy options are not
mutually exclusive, policymakers’ key role is not to choose among them but
to articulate overarching principles that promote financial as well as 
non-financial returns on investments while taking into account the broad
range of stakeholder needs.
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I. The Context

Creating and implementing an effective science and technology strategy requires
not only the right natural and social sciences research priorities, but also appropri-
ate regulatory and governance choices, legal frameworks, competition policies,
venture capital and business practices, education systems and much more. These
will help scientific and technological research make a difference in solving major
policy challenges such as food security, environmental sustainability, population
health and economic growth.

One ingredient in the policy mix is intellectual property. This brief outlines the role
that managing intellectual property can play in encouraging collaboration and part-
nership between research institutions, business, government and civil society. Else-
where we and many others have addressed, and must continue to address,
different aspects of innovation systems. We focus here on intellectual property not
because it is the only or even the most important issue, but because it is one piece
of a larger puzzle with which policymakers are struggling. While the right intellec-
tual property policies and practices cannot, by themselves, catalyze innovation –
other factors are equally if not more important – the wrong policies and practices
can impede it.

The latest report card from the Conference Board of Canada gives Canada a “D” on
innovation, influenced by, among other things, low scores for Canadians’ share of
world patents, patents by population and cross-border trademarks (Conference
Board of Canada 2010). In part because of such reports, much public discussion
has assumed the characterization of Canada’s existing intellectual property frame-
work as weak. Canada must provide higher levels, even “the world’s strongest”
levels, of intellectual property protection, it is said, or risk losing investment in re-
search and development, especially in the biotechnology industry (Canadian Coun-
cil of Chief Executives; Coalition for Action on Innovation in Canada 2010). Others
claim, to the contrary, that Canada already overprotects intellectual property rights
to the detriment of the world’s poor in accessing essential medicines (Canada
HIV/AIDS Legal Network 2011).

Discussing the relative strength or weakness of intellectual property protection in
these ways, particularly given the very limited empirical basis for such opinions,
distracts attention from concrete strategies to achieve the instrumental purposes of
intellectual property policy or risks missing the broader policy picture (Gold 2000;
Gold et al. 2008; de Beer 2008; Gold et al. 2009). Rather than extending a dis-
course that focuses on weak or strong rights, analysis should consider whether the
intellectual property system is effective in achieving policy priorities (Patry 2009;
Corbin 2010).

To repeat, intellectual property is one factor among many that influence direct in-
vestment, technology transfer and innovation systems (Maskus 1998; Phillips
2007; Castle 2009; Gold et al. 2008). However, some commentators such as Corbin
(2010) suggest that shifting the analysis from innovation to intellectual property
has the benefit of operationalizing broad concepts into “practical, unambiguous
economic components” that are “potentially monetizable,” and offers the “seduc-
tive practicality of being able to count outputs.” Although focusing on intellectual
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property outputs may be convenient, it is inherently risky, especially
if the analysis depends on limited or inadequate metrics. For in-
stance, the Conference Board of Canada (2010) recommends that
policymakers “ensure incentives are in place to encourage more
patenting of inventions at home, as well as more strategic patenting
of inventions from elsewhere.” This advice fails, among other
things, to appreciate that more patents will not necessarily cause
more innovation, productivity or growth, and could possibly cause
less by flooding the system with weak claims or incremental varia-
tions and potentially encouraging anti-competitive practices (Jaffe
and Lerner 2006; Bessen and Meurer 2008).

What matters for science and technology innovation far more than
counting outputs is leveraging the intellectual property system to
better mobilize knowledge within a global economy. This more
modern analytical paradigm stresses sharing and collaboration, not
only the pursuit of protection (Gold et al. 2008). Moreover, it puts in-
tellectual property in the context of increasingly distributed regula-
tory and governance systems that involve a dispersion of power
over a wide variety of actors and groups (Phillips 2008). This para-
digm is based on transdisciplinary understandings about the history
of innovation (Johnson 2010), flowing information to solve problems
(von Hippel 1994) and social production through networks of collab-
orators (Benkler 2006). For example, the Organisation for Economic
Cooperation and Development (OECD)’s guidelines for licensing ge-
netic inventions (OECD 2006) and its new “Innovation Strategy” de-
pend less on protecting intellectual assets than facilitating
“knowledge networks and markets” (OECD 2010). Such networks
and markets involve deep interdependencies within the triple helix
of innovation: university, industry and government (Etzkowitz 2008).

To benefit from new modes of production and innovation given the
social, cultural, economic and technological realities of the 21st
century, we need better legal strategies for managing intellectual
property (de Beer 2008). This brief addresses the strategic options
for policymakers – including especially research funding agencies,
national and sub-national governmental departments, public sector
institutional administrators and, to a lesser extent, private sector in-
dustrial partners. While policymakers are a diverse group, the na-
ture of the information in this brief makes it a useful foundation for
more specific discussions tailored to particular constituencies. It is
not intended as policy advice, and does not advocate for any partic-
ular solution to the complex problems of intellectual property man-
agement. The objective is to synthesize ideas and proposals, and
provoke critical reflection on available options.

II. The Issue 

In considering strategic policy options, there are several facets of
the intellectual property system to consider. The legislative frame-

work is one. During the past decade, the subject-matter and scope
of patent protection has been at the forefront of debates about sci-
ence, technology and intellectual property. The Supreme Court of
Canada decisions in Harvard College v. Canada (2002), which inter-
preted the Patent Act to exclude higher life forms from protection,
and Monsanto v. Schmeiser (2004), which effectively reversed
course by broadly interpreting patent claims over genes and cells,
were focal points for these debates in Canada. Such issues were in
play, however, even before the much earlier American case of Dia-
mond v. Chakrabarty (1980). The most current controversies about
intellectual property in genomics involve ongoing litigation over the
validity of gene patents such as those held by Myriad Genetics (As-
sociation for Molecular Pathology v. USPTO, 2011) and their en-
forceability in the agricultural biotechnology industry (Organic Seed
Growers v. Monsanto 2011). While those matters are undoubtedly
important, they may not be the highest priority issues for Canadian
policymakers for at least three related reasons.

First, questions concerning the patentability of higher life forms,
genes or gene sequences, and similar topics are extraordinarily
sensitive, controversial and often politicized. Legislative or regula-
tory reform may be difficult or impossible in this current political
context; gaps in the legal framework are inevitable. Second, con-
structive ambiguities will always be subject to interpretation by the
institutions enforcing intellectual property rights, as happened in
Harvard College v. Canada (2002) and Monsanto v. Schmeiser
(2004), and is happening now in patent enforcement disputes in
Canada (de Beer and Andrews 2009) and the cases going forward
in the United States. Third, despite threats about moving capital
elsewhere, biotechnology researchers and firms have adapted to
Canada’s framework without any legislative reform. Of course
Canada should comply with its obligations to the rest of the world,
reflected in instruments like the Agreement on Trade-Related As-
pects of Intellectual Property Rights (TRIPS) and the Convention on
Biological Diversity (CBD) to name just two, but the fact is that
Canada’s approach is mostly consistent with the international intel-
lectual property governance framework. These obligations allow for
a range of policy and practical options for intellectual property man-
agement, and this flexibility can be used to craft appropriate, con-
text-specific solutions.

Consequently, policymakers’ attention is probably best directed to-
ward more practical issues on which they can have real impact:
Managing intellectual property in ways that facilitate innovation
within the existing legislative framework.

III. Legal – Policy Background

Patents provide exclusive rights to make, use and sell inventions
that are new (novel), not obvious (inventive) and useful (capable of
industrial application), normally for 20 years from the date of an ap-
plication for protection. Inventions can be products or processes, or
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improvements to products or processes, in any field of technology.
Trade secrets draw on general private law to prevent those to
whom information has been disclosed from either using it or reveal-
ing it to others, for as long as the information remains secret. Al-
though long considered a poor cousin to patents, which provide
more extensive rights, plant breeders rights protect plant varieties
in a complementary manner. Copyrights provide exclusive rights to
copy, transmit, distribute or adapt original expression, generally for
at least 50 years and often longer. Automatically protected expres-
sion can include among other things written outputs, computer
code and in some cases compilations of data or other materials.
Trademarks provide exclusive rights to use distinctive marks that
identify goods or services. Others cannot use such marks to create
confusion in the market for as long as the mark remains distinctive. 

Patents tend to dominate intellectual property debates around sci-
ence and technology policy, but patents are not the only, nor neces-
sarily the most important, intellectual property right to consider.
Patents may be relevant for the underlying science and technology:
research tools, diagnostic tests, modified genes and chemical or bi-
ological compounds. Copyrights, however, affect the accessibility of
equally important bioinformatic software, scientific publications,
original compilations of data, and possibly even synthetic DNA se-
quences. Trademarks are used for branding genomics research en-
terprises or particular technologies. A holistic view of all forms of
intellectual property rights, and also classic tangible property rights
over biological materials (de Beer 2005), is especially important in
areas such as synthetic biology, which lies at the confluence of in-
formation technology and biotechnology.

Most public and private sector organizations involved with ge-
nomics are generally aware of the importance of these intellectual
property issues. The challenge for policymakers is to help build fur-
ther awareness and, more importantly, translate awareness into co-
herent intellectual property management policies that effectively
and efficiently facilitate continuous circulation of knowledge.

Policymakers recently began hearing opinions that the legal tactics
of the open source software movement can do that best, by provid-
ing a partial solution to the social and economic problems that in-
tellectual property can cause for biotechnology (Joly 2007). While
more empirical work is needed, research does suggest that in some
cases “thickets” of overlapping intellectual property rights can
make it impossible to negotiate the right to actually make or sell
anything (Shapiro 2001). Similarly, a “tragedy of the anti-com-
mons,” in which many independent rights result in “gridlock,” may
threaten the circulation of knowledge or impede the discovery or
distribution of valuable technologies (Heller and Eisenberg 1998;
Heller 1998; Heller 2008). While some are of the view that stronger
rights will best overcome these problems (Kieff 2011), the broad
consensus is that developing clear pathways to partnership offers a
better solution (OECD 2010). The question, then, is how best to fa-

cilitate collaborative partnerships and exploit networked knowledge
(Phillips 2005).

IV. Policy Options

Option 1 - Acquisition toward commercialization

Since – or perhaps because of – the United States Supreme Court
decision in Diamond v. Chakrabarty permitting patents for “anything
under the sun that is made by man,” and the American Bayh-Dole
Act permitting universities to hold patents arising from federally
funded research, a culture of intellectual property acquisitiveness
has arisen in the field of genomics. This culture of acquisitiveness
in both private and public sector organizations is most apparent
through the expectations placed upon technology transfer offices
and the metrics used to evaluate their success. Bubela and
Caulfield (2010) report evidence that technology transfer offices are
increasingly pressured to advance and implement the commercial-
ization agenda of the organization to which they belong, especially
in the life sciences, and are rewarded for obtaining patents, grant-
ing licenses and creating spin-offs. Smyth (2011) describes a vari-
ety of policy measures in Canada that have contributed to the
expectation that research institutions should acquire intellectual
property rights in order to commercialize them.

This model rests on a simple view of innovation: Researchers dis-
close promising inventions to technology transfer offices, technol-
ogy transfer offices evaluate and protect the commercially
promising ones, industrial partners or affiliated spin-offs acquire
rights to the intellectual property, normally on undisclosed terms,
and technology transfer offices occasionally receive royalties or re-
muneration for commercialized research. Inverted from industry’s
perspective, the process looks similar: research is essentially out-
sourced to academic partners that are sometimes given use or roy-
alty rights to new technologies in exchange for their services
(Weigelt 2009).

In implementing this model, the vast majority of technology transfer
offices at best either break even or lose money for the institutions
involved. And they are not effectively stimulating research produc-
tivity or innovation. Smyth’s (2011) analysis of Canadian data from
1998 to 2008 shows that while the total investment in university re-
search has increased sevenfold, the proportion of patents actively
licensed by universities is declining, and the number of spinoffs has
fallen to half what it was a decade ago. Intellectual property man-
agement costs of technology transfer offices are nearly equal to the
licensing revenues they generate, and more concerning, costs are
trending upward – particularly in respect of litigation – while rev-
enues are relatively flat. These data likely understate the problem,
as they fail to account for the probable increases in costs of en-
forcement over the entire life-cycle of organizations’ intellectual
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property portfolios. Also, they do not account for other rights hold-
ers’ potential anti-competitive uses of intellectual property portfo-
lios, or the transaction, licensing and other costs that are likely to
increase in the future, as the intellectual property landscape be-
comes more crowded, in part because of these institutions’ own
policies and practices.

This disappointing picture may be partly attributable to the metrics
being used for evaluation. But also, the model fails to recognize that
innovation is messy, circular and dispersed (von Hippel 2005). Inno-
vation occurs in networks, not lines (OECD 2010). The actual or per-
ceived shortcomings of the acquisition model might also reflect the
possibility that innovation coming from research institutions may
simply lack sufficient economic value to make commercialization
worthwhile. The lack of success might therefore be attributable to
unattractive innovation rather than inappropriate intellectual prop-
erty management. Nevertheless, this strategy seems especially ill-
suited for mobilizing innovation with high social, but not necessarily
commercial, potential.

Not all current efforts at intellectual property management in ge-
nomics research are without merit and never achieve positive out-
comes. Universities, governments and companies have made
considerable investments in establishing technology transfer and li-
aison offices. The resulting qualified personnel and institutional re-
lationships are likely to be integral to any intellectual property
management strategy, whether based on acquisitiveness and com-
mercialization or any of the other options presented in this brief.
They are often in the best position to see opportunities to develop
networks, despite being hampered by policies, metrics and funding
models that prevent them from taking full advantage of their knowl-
edge.

To improve the existing, dominant model, policymakers could con-
sider two possibilities. One is to reformulate technology transfer of-
fices’ mandates to be more consistent with institutional missions
and employ evaluation metrics that account for academic, societal,
economic, political and financial impacts more holistically. The Uni-
versity of British Columbia’s industry liaison office has led this effort
by developing new metrics (Bubela and Caulfield 2010) but has only
had funding to assess its work once. Another possibility is to in-
crease the efficiency of operations by using new tools for licensing
the intellectual property portfolios that technology transfer offices
are encouraged to acquire. For instance, the OECD Working Party on
Biotechnology (2010) describes why model agreements might help
to simplify licensing transactions by eliminating the need to negoti-
ate all but the most contentious issues. It cites the success of the
“Lambert Toolkit,” a set of model agreements developed in the
United Kingdom by representatives from academia, government and
large and small companies in order to reduce the financial and
human resources required to negotiate intellectual property agree-
ments. The University of Glasgow has similarly simplified its tech-

nology transfer processes through a dedicated online portal that
clearly lists “Easy Access IP” available for free as well as “Commer-
cial Deals” for licensing and co-development.

Option 2 - Free-revealing to build the public domain

One reason for disappointing financial returns on investment in ac-
quisition-oriented intellectual property management strategies is
the significant expense of acquiring and enforcing rights, especially
patents. These costs can be entirely eliminated by choosing to
forego any intellectual property protection, instead freely revealing
knowledge and technology directly into the public domain.

There is a possibility of confusion in differentiating this approach
from other putatively “open” models of intellectual property man-
agement. The open source approach taken by some software de-
velopers, the Creative Commons system of licensing copyright
protected works and several examples of open source biotechnol-
ogy described below all depend, fundamentally, on acquiring intel-
lectual property protection. The novelty of such open source
systems is that intellectual property is then licensed to require
rather than restrict access to the protected content or technology.
The free-revealing approach is distinct because it sidesteps the in-
tellectual property system altogether. It not only involves foregoing
intellectual property rights; it also develops strong community
norms that ensure what is publicly revealed not be appropriated by
others.

Perhaps the best example of an unrestricted public domain model
of intellectual property management is the Structural Genomics
Consortium. Its access policy prohibits affiliated scientists or collab-
orators to seek patents that would grant exclusive rights over its re-
search outputs, and encourages funders from government, industry
or civil society to similarly forego patent rights. Unlike some other
models that use the intellectual property system itself, through li-
cences, to enforce such conditions, the Structural Genomics Con-
sortium relies on a combination of contracts and social norms such
as trust. The organization’s non-proprietary philosophy is a key rea-
son cited for its success (Edwards 2008; Edwards et al. 2009;
Weigelt 2009).

A good illustration of an intellectual property management model on
the border between the public domain and open source is PLoS, the
Public Library of Science. While everything published in its reposi-
tory is publicly available for free, some copyright restrictions still
apply. Specifically, content remains copyright-protected and is li-
censed on one of the standard terms of the Creative Commons sys-
tem, which permits use and reuse on the condition of attribution of
source and authorship. Sage Bionetworks, a nonprofit biomedical
research organization, takes a similar approach to providing data,
tools, analysis and models.
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While the orthodox approach rests upon acquisition and commer-
cialization of intellectual property, Boyle (2008) argues: “‘the oppo-
site of property’ is a concept that is much more important when we
come to the world of ideas, information, expression, and invention.
We want a lot of material to be in the public domain, material that
can be spread without property rights.” Rai and Boyle (2007) apply
this principle in the specific context of synthetic biology, and in the
process explore tensions among different ways to create openness,
including both public domain and open source models. As a promis-
ing example of the public domain model, they mention the Registry
of Standard Biological Parts created by the Massachusetts Institute
of Technology (MIT), which indexes biological parts, offers assembly
services to construct parts, devices and systems, and could grow
into a repository of information and specifications to facilitate syn-
thetic biology. Such public disclosure makes the parts and trivial
improvements unpatentable by others.

Free revealing may in some cases, however, leave open the possi-
bility that others will attempt to acquire intellectual property rights
over public domain knowledge or technologies. Therefore, some or-
ganizations, such as the British Columbia Cancer Agency (BCCA),
seek patents for defensive reasons -- to guarantee freedom to op-
erate for themselves and their constituencies.

Option 3 - Open collaborative licensing

Recognizing that current models of technology transfer have proved
less successful than desired, and pursuing the ethos of publicly ac-
cessible science, a number of organizations have begun to experi-
ment with middle ground models of intellectual property
management. These models rely on intellectual property protection,
but leverage protection to implement creative licensing practices
that encourage co-operation and facilitate collaboration.

Their common feature is that they help to facilitate multilateral in-
tellectual property transactions, either through the creation of cen-
tralized or decentralized structures. The OECD Working Party on
Biotechnology (2010) explains how in centralized systems, like a
patent pool, an agent (a rights holder or third party) bundles intel-
lectual property rights and provides standard licenses covering that
bundle, while in decentralized systems, like a clearinghouse, an
agent merely provides a mechanism through which rights holders
and licensees can efficiently interact.

Historically, agreements among patent holders to bundle rights in a
pool have been controversial for their potential anti-competitive im-
pacts; similar issues about their misuse have been raised around
open source biotechnology (Feldman 2004). Such concerns are al-
leviated when patent pools are used to develop common technolog-
ical standards for an industry, but that context is more applicable to
information and communications technologies than biotechnologies.

Biotechnology patents pools (or ponds, as some call them) have
been most used so far by social entrepreneurs for philanthropic
purposes. In the case of the Medicines Patent Pool, for example, a
partnership has formed under the auspices of UNITAID to provide a
“one-stop shop” for clearing patent rights related to antiretroviral
medicines for treating HIV (Gold et al. 2007; Childs 2010; Bermudez
and t Hoen 2010). Similarly, the OECD Working Party on Biotechnol-
ogy (2010) describes the important steps taken by Syngenta, in
partnership with the researchers who genetically modified rice to
produce β-carotene (provitamin A), to establish the Golden Rice Hu-
manitarian Board with authority to license a large number of
patents for free to subsistence farmers. (That Golden Rice has, de-
spite this licence, still not achieved its promise because of regula-
tory barriers related to the deployment of genetically modified
organisms reinforces the point that intellectual property manage-
ment is simply one of many issues in translating genomics into
practical impacts.)

Some commentators have highlighted the potential of patent pools
in the field of gene-based diagnostic testing (Ebersole, Guthrie and
Goldstein 2005; Verbeure et al. 2006), but nearly ten years of dis-
cussions about a pool to deal with patents around the severe acute
respiratory syndrome (SARS) corona virus genome have so far
failed to yield a tangible outcome, although this may be simply be-
cause SARS has not reappeared (Simon et al. 2005; Correa 2009). It
remains to be seen whether these models can work successfully
outside of the humanitarian context, where there are fewer incen-
tives for firms to voluntarily pool intellectual property rights with
other organizations.

Clearinghouses, on the other hand, have had some modest success
despite relying on non-financial incentives for participation. Van
Zimmeren’s (2009) conceptual typology of clearinghouses includes
some that provide only access to intellectual property information
and some that also aim to facilitate use through standard licensing
or royalty collection.

Probably the most famous example of a clearinghouse is Cambia, a
non-profit institute creating new technologies, tools and paradigms
that enable innovation in agricultural biotechnologies through bio-
logical open source, or BiOS (Jefferson 2006; Berthels 2009). Its
“Patent Lens” project and the related “Initiative for Open Innova-
tion” provide cyber-infrastructure to access key legal, scientific,
technical and business data. Another good illustration of an intellec-
tual property rights clearinghouse is the Public Intellectual Property
Resource for Agriculture (PIPRA), which supports the broad applica-
tion of agricultural biotechnologies developed in public and non-
profit institutions (Bennet and Boettiger 2009). Such tools are
especially valuable for creating and modeling best practices (Krat-
tiger et al. 2009), and useful in the context of intellectual property
landscaping -- a key part of effective and efficient intellectual prop-
erty management (Lewensohn and Gold 2011).
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Clearinghouses and other open source licensing models for tools
and materials, not just information, have proven more difficult to
sustain. The BioBricks Foundation is one example of an enterprise
making biological parts available through open source style li-
censes. Cambia attempted to do so with a “TransBacter” plant
transformation system to bypass the patent-stacked Agrobac-
terium-mediated gene transfer technology, and “Diversity Array
Technology” to analyze genomes (Berthels 2009). Intellectual prop-
erty rights related to DArT are currently being licensed by a pri-
vately held company on non-exclusive and reportedly fair and
equitable terms that the technology’s proprietors describe as open
source (Kilian 2009).

One of the major challenges in even considering the possibilities of
open source models is the lack of consensus around a precise defi-
nition or even conceptual framework for analysis. Promising work is
emerging from the management research on open innovation in
general (Dahlander and Gann 2010) and analyses of open source
biotechnology and genomics in particular (Hope 2008; Van Over-
walle 2009; Joly 2010). But there are still major gulfs in the dis-
course and framing of concepts like openness and accessibility
(compare, for example, Chesbrough (2005) with Kapczynski and
Krikorian (2010)).

For Jefferson (2006), the key features of the open source model in-
clude full disclosure of enabling information and accessibility of
technologies, and legal mechanisms that confer permissive rights
as well as responsibilities to “share alike,” i.e. license improve-
ments or subsequent innovations back to the source community. In
the most thorough analysis of open source biotechnology to date,
Hope (2008) elaborates on the general objectives of open source,
which are enforcing intellectual property protection to avoid oppor-
tunistic exploitation, granting standard licenses that permit compe-
tition and technological improvements or “forks,” and often but not
always imposing on licensees reciprocal obligations to share their
improvements on similar terms.

The core challenge with these models, explains Hope, is to create
relatively standard licenses that can accommodate the complexity
and variety of biotechnology transfer agreements, yet remain faith-
ful to the underlying logic of open source. We would add another
key issue, which is identifying a viable business model to profit
from substantial capital investments in scientific and technological
research. Without economic sustainability, open source models are
unlikely to enter the mainstream. Whether these challenges can be
overcome remains an open theoretical and practical question. 

V. Practical Application and Considerations

In very general terms, policy option #1 directly or indirectly encour-
ages acquisition and commercialization of all possible intellectual
property rights. Policy option #2, on the other hand, favours no in-
tellectual property protection, supporting strong norm development
to ensure a vibrant public domain. Policy option #3 promotes the
acquisition of some intellectual property protection, but does so to

facilitate collaboration rather than (or in the process of) exclusive
rights to commercialization. While there is an understandable, per-
haps inevitable, instinct to gravitate toward this middle ground in
the search for consensus, the theoretical and practical considera-
tions discussed in this brief suggest that one or the other more
clear-cut management strategies may, in many cases, be more effi-
cient and effective.

It is important to realize that an increased focus on enriching the
public domain does not ignore the importance of commercializa-
tion; it simply puts responsibility for pursuing and measuring that
outcome on other actors in the innovation system. For example, the
Structural Genomics Consortium builds the public domain for pre-
competitive research, in effect pushing the role of intellectual prop-
erty rights further down the supply chain of commercializable
science and technology. Conversely, the acquisition toward com-
mercialization model is not meant to devalue the dissemination of
knowledge. It is based on the good faith belief that the pursuit and
use of intellectual property rights is an effective means to that end.
For example, the requisite disclosure of innovations through patents
creates an almost immediately accessible body of technical litera-
ture that anyone may rely upon, initially subject to the legal rights
of the patentee but eventually for free.

Delineating the boundaries of control over innovation is not merely
a matter of timing, either in terms of the stage in the innovation
process at which intellectual property becomes important, or the
duration of the term of intellectual property protection. It also de-
pends upon other factors, such as the nature of the research (basic
or applied) or the source of funding (public or private). Not least
among other factors are issues of race and culture (Amani and
Coombe 2005). In particular, the traditional knowledge of indige-
nous and local communities – including Aboriginal Peoples of
Canada – has been conceptualized outside of the intellectual prop-
erty system. A team of researchers working on Aboriginal anti-dia-
betic medicines is working to put principles of prior informed
consent, joint or collective ownership, access and benefit sharing,
and stewardship and responsibility into practice (CIHR-TAAM, n.d.).
There is, however, an interesting but unexplored parallel between
the values underlying indigenous perspectives on control of knowl-
edge and the principles animating open source communities.

Despite the illustrations provided, it is unlikely that any single intel-
lectual property management strategy would or should be applied
rigidly within or across organizations. There is no need for policy-
makers to choose only one of these options because they are not
mutually exclusive, despite their convenient presentation in this
brief as distinct. Degrees of openness can be characterized on a
continuum reflecting the porosity of boundaries separating public
and private rights, and the emphasis on osmosis between them.
Moreover, different resources at different stages of development in
different industries in different places involving different collabora-
tors and different intellectual property rights can be managed using
a mixture of approaches. Perhaps most importantly, the appropriate
blend of intellectual property management models will depend on
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the essential nature of the commercial or non-commercial value to
be created and shared among stakeholders.

At present, key policies of certain organizations are not neutral to-
ward intellectual property management strategies. For example,
most granting agencies’ implicit or explicit criteria for evaluating
and funding research proposals normatively establish the acquisi-
tion and commercialization of intellectual property as a prescriptive
requirement, particularly as an expected economic benefit of the
funded project. They tend not to encourage outside-the-box think-
ing or experimentation. While institutional cultures can be difficult
to change, serious consideration should be given to the appropri-
ateness of such policies in light of policymakers’ objectives for fi-
nancial and non-financial returns on investments and the
instrumental purposes of managing intellectual property. Intellec-
tual property’s functions should be to create knowledge networks
and markets that facilitate access to and use of knowledge, provide
incentives to invest in knowledge creation and dissemination, en-
sure equitable distribution of commercial and social benefits and
take account of the broader needs of stakeholder communities.

Policymakers have a key role to play in articulating the overarching
principles that drive an organization’s intellectual property policy.
While the details can and should be left to those actually designing
and implementing a particular intellectual property management
scheme, statements of principle, effective funding mechanisms and
training programs provide starting points for discussions and nego-
tiations between actors.

VI. Future Research Questions

As stated earlier in this brief, we have provided a general synthesis
and concise evaluation of various intellectual property management
models, and an overview of some practical considerations for poli-
cymakers. Obviously, much more could be said about all of these
issues. We believe that three points in particular warrant attention
in the immediate future. First, we have identified the need to deter-
mine more precisely which actors could or should take responsibil-
ity for action. Who, specifically, are the policymakers best positioned
to address each of the many distinct issues highlighted in this
brief? Second, there is a need to establish a forum in which such
actors can convene to consider the instrumental purposes of intel-
lectual property and the specific tools available to actors for influ-
encing management strategies. How can policymakers best make a
difference? Third, if there is experimentation with new management
models, it will be necessary to develop and test new metrics to
measure the success of these models based on their objectives.
What might such evaluation mechanisms look like? Underlying all
of these points is the need for further research exploring the con-
ceptual and practical challenges associated with each of the intel-
lectual property management models we have introduced. Here, we
have provided a starting point for further study of such issues.

Moreover, this brief on intellectual property management has, by
necessity addressed only one of many issues relevant to science
and technology innovation policy. That is not because we intend to
overstate the importance of intellectual property, but is simply be-
cause other research in the past and future has addressed and will
address other key issues, including consent and privacy, science
and technology entrepreneurship, regulation and governance and
much more.
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