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1. INTRODUCTION

As intellectual property rights are increasingly the subject of national and
international study, any deficiencies in our understanding of these rights and
their place in society may have serious negative repercussions on policy forma-
tion. For example, in previous work, the authors of the present article noted the
lack of an integrated understanding of intellectual property systems revolving
around biotechnology.! Different disciplines possess deep-rooted assumptions
about the working of patents that have little grounding in either fact (a lack of
empirical support) or theory (a failure to understand the nature of patent rights or
the behavior of market players). In addition, the prevailing fragmented approach
to the analysis of intellectual property rights, whereby the various relevant dis-
ciplines work in isolation, leads to research results which can be incomplete or
misleading. Unfortunately, the products of these research results often form the
basis of both national and international intellectual property policy.

In an effort to address this deficiency in the development and implementation of
intellectually property policy at both the national and international level, particu-
larly in the field of biotechnology, the authors are in the process of developing a
transdisciplinary approach to the study of intellectual property rights. The goal of
the authors’ work is to establish an effective and integrated conceptual framework,
and the present article outlines a preliminary approach based on the results of the
research conducted to date. While the primary unit of analysis is the design, use,
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and implications of patent rights, this selection being based on the significance
of patent rights in the field of biotechnology, the importance of other rights such
as trade secrets and ordinary property rights in this area is acknowledged.

The first step in suggesting a new approach is to describe the manner in which
intellectual property issues are currently analyzed and identify inherent deficien-
cies. Specifically, this article addresses the prevailing assumptions associated with
biotechnology patents within key disciplines for the purposes of illustrating that
these assumptions lack both conceptual clarity and empirical foundation. At the
very least, given the legal and technological complexity of biotechnology patents
and the numerous constituencies involved, assumptions specific to a particular
discipline are unlikely to lead to modes of analysis sufficiently comprehensive
to provide the basis of policy decisions. This article proposes moving beyond
discipline-specific, assumption-based reasoning in developing intellectual property
policy and suggests instead the use of transdisciplinary, evaluative analysis.

The methodology designed specifically to implement this approach involves
replacing discipline-specific, overarching and ostensibly predictive assumptions
with a preliminary set of seven transdisciplinary and evaluative probes. Each
of these probes provides the basis for formulating more targeted research and
policy questions that better account for both the different disciplinary approaches
that exist and the ways that patent rights are awarded and used. The proposed
framework of seven probes provides a mechanism through which academics and
policy-makers can evaluate patent law’s real time performance in relation to its
central goal of social benefit. Academics and policy-makers can use the framework
to analyze how the patent system actually operates in its social context, rather
than basing their research on discipline-specific preconceptions.

In this article, the following four assumptions are investigated for the purposes of
illustrating the manner in which intellectual property issues are currently framed:

1. That patents improve economic efficiency by encouraging invention and
disclosure of new inventions;

2. That patents represent the optimal public policy tool to stimulate research
and development;

3. That patents create “equity gradients” between those with and those without
patent rights, and;

4. That patents are ethically neutral in the sense that they do not significantly
create, magnify or diminish ethical concerns that already exist.

Part II of this paper explains why the validity of these largely unexamined
assumptions is open to question. The analysis in Part III demonstrates that the
authors’ proposed conceptual framework of seven transdisciplinary, evaluative
probes provides a more effective and comprehensive analysis of patent systems
and their social effects at both the domestic and international level.
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II. THE UNEXAMINED ASSUMPTIONS OF INTELLECTUAL LAw AND PoLicy

The four assumptions discussed here do not constitute an exhaustive list, but
have been identified by the authors’ working group, the Intellectual Property
Modelling Group (IPMG),? as the key assumptions upon which decision-mak-
ers tend to rely in developing intellectual property law and policy. During the
course of several IPMG workshops, the authors used a nominal group technique
discussed below to compare and contrast the assumptions made within their re-
spective disciplines. In most cases the four assumptions were operative in least
two disciplines, and had immediate and significant impact on at least one other
disciplinary domain. In effect, the identified assumptions form a web of relations
between economics, law, management and ethics. Although discipline-based
analyses of the assumptions can be an informative process on its own terms, it is
only when the four assumptions are aggregated into a focused unit of analysis that
they reveal the constraints on the traditional analysis of patent law and policy.

A. Assumption: Patent Rights Provide a Necessary Incentive to Innovate

The literature in law, economics and ethics raises two concerns regarding
the nature of the incentives required to encourage investment in research and
development costs for the purposes of producing socially beneficial innovations.
The first is that the scholarship reveals an unquestioning and therefore unjustified
acceptance of the assumption that patents are needed to ensure: 1) that innovation
is disclosed;? and 2) that would-be inventors and their sponsors will invest in the
risk of innovating given the economic returns derived from patents.* The extent
to which the economic case for patent rights has been adopted within legal lit-
erature and leading jurisprudence (particularly in the United States) is surprising,
given that very few scholars present compelling economic rationales in support
of intellectual property rights in general, and even fewer for patent rights in
particular. Nevertheless, economic efficiency remains the dominant justification
within legal literature for the grant of exclusive patent rights. The second concern
is that despite the fact that intellectual property regimes have a significant effect
on social arrangements, i.e., the distribution of the benefits and burdens of inno-
vation, these issues have largely been ignored by professional ethicists. Instead,
the literature reveals that ethicists working in this area tend to focus on discrete
issues such as the patentability of genes rather than a systematic treatment of a
position like the economic efficiency justification for patents.

1. The Economic Case for Patent Rights as Incentives for Innovation

The starting point for the economic analysis of patent systems is the assump-
tion that innovators expect profits to compensate for the cost of innovation. The
patent system compensates innovators through the grant of rights to exclude all
others from the economic value of the innovation. Patent systems augment the
size and/or duration of profits accruing to the innovator and can thus increase the
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incentive to innovate. The bulk of economic analyses holds that without these
rights to exclude, the market for innovations would operate inefficiently, result-
ing in a socially detrimental rate of innovation. To understand this, one must step
back and examine the benefits of innovation.

Innovation often creates knowledge spillovers, i.e., knowledge that can be
used by others at no or low cost, which lowers the costs of follow-on research
and development (“R&D”) for other firms. This reduction in follow-on costs of
R&D is a social benefit accruing to not only other firms but to consumers who
will be able to purchase improvements at a lower cost. Because the innovating
firm receives none of these benefits it does not take them into consideration when
deciding whether to invest in innovation. Even where social benefits of innovation
may be high, the actual financial returns to the innovating firm may not cover
its R&D costs. Thus, despite the high social benefit, the firm may decide not to
innovate. By capturing some of the social benefit in the form of higher prices,
the patent system is able to increase the innovating firm’s financial returns, thus
encouraging it to invest in R&D.

This traditional view does not exclude the possibility of situations where in-
novation is detrimental, that is, where innovation occurs despite the fact that the
resulting social benefit is lower than the cost of the innovation. Such a situation
may arise, for example, due to “profit destruction.” Part of the benefit to an innova-
tor may come from taking profits from existing firms, such as if a firm improves
upon the quality of an existing product. The innovator will then see a benefit that
could be larger than the overall benefit of his or her contribution to society. In this
case, patents could be detrimental to society’s welfare in industries where most
R&D involves new entrants improving upon existing products.

Even absent profit destruction concerns, there is a risk of having too much
patent protection. Patents create monopolies, or at least temporary increases in
monopoly power for innovators. The increase in innovation generally comes at
the expense of higher prices and reduced quantities sold. Patents that are too
long may provide more benefit to innovators than is actually required to induce
innovation, leading to monopoly distortions that persist longer than necessary.
Similarly, patents that are too broad may needlessly block related innovations. The
most significant challenge for designing socially optimal patent law may be that
one size does not fit all. The patent length that maximizes economic efficiency
in one industry may not be the same for other industries. Similarly, the depth and
breadth of patents will have different effects for start-up firms searching financing
than for large and mature firms seeking to replenish their pipeline of products.

Traditional accounts of patents also hold that the patent system increases the
dissemination of innovation because patent law requires public disclosure of the
innovation through the patent application. Reality can, however, be quite differ-
ent. The role of patents in knowledge dissemination varies across industries. For
some products, the nature of an innovation may be fully revealed by inspection
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of a sample or by simple reverse engineering. For these products, the informa-
tion contained in patents has little effect in encouraging others to conduct further
R&D. For other products, inspection and reverse engineering may reveal little if
anything, especially if the innovation is an improvement in process technology. In
this case, the role for knowledge dissemination through patents can be substantial.
But even here, firms may strategically disaggregate an innovation into component
parts for the purposes of patent protection. That is, firms will patent portions of
the innovation but leave vital elements not patented, preferring to protect these
portions as trade secrets. This strategy entails a certain amount of risk in that
someone else may patent what the firm has been treating as a trade secret. When
this risk is thought to be small, however, it is quite possible that patents do not
play a substantial role in the diffusion of knowledge.

Patents may, on the other hand, reduce the difficulties inherent in licensing
technologies. In the course of negotiating a licensing agreement, the firm wishing
to sell or license its invention to an outside firm will need to reveal the invention
to that outside firm. Without patent protection the innovating firm is left unpro-
tected if the purchasing firm takes and uses the idea without compensation to
the innovating firm. Patents protect the innovating firm against uncompensated
use by the purchasing firm.

Beginning with Schumpeter, the early theoretical literature in economics pro-
vides a justificatory explanation for the potential benefits of patents as outlined
above, yet empirical studies have been less supportive of according exclusive rights
in the products of innovation. Empirical work conducted in the 1960s and onward
seems to support the positive effect of patents on innovation, crediting patents with
up to 15-25 percent (depending on industry and the study) of innovation.’ Most of
this research is found in the industrial organization literature and focuses on the
role of patents within a single country (or closed economic) setting. More recent
work has, however, cast doubt on this conclusion. The international economics
literature considers cross-country differences in patent systems and the implica-
tions of these differences for economic behavior.® The link between patents and
innovation in the multi-country (open economy) setting is less clear.

Even within a closed economy, patents on initial innovations may deter later
discoveries that build on patented innovations.” There are also structural reasons
to believe that one can never know, in fact, whether patents actually encourage
or discourage innovation. First, as pointed out earlier, while patent law takes a
“one-size-fits-all” approach to innovation, the markets for different products and
knowledge assets differ significantly from one another.® Second, the empirical
study of the effects of patents on innovation suffers from the lack of control. Given
that innovation is driven by many factors (including access to capital, access to
skilled managers, first mover advantage, curiosity, etc.), cross-jurisdictional com-
parisons are difficult. Since countries rarely radically change their patent systems
without changing fundamental aspects of their economies, single jurisdiction
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controls are usually lacking. Several studies that examine changes within a single
jurisdiction—the semi-conductor industry in the US between the 1970s and 1980s°
and the strengthening of the Japanese patent system in the 1980s!°—indicate that
patents either reduced innovation or had no effect. Third, also discussed above,
industry rarely relies solely on a single patent to secure its inventions. Normally,
firms use a combination of patents or of patents, trade secrets, and even trade-
marks to protect their innovations.!' In addition, firms also use other mechanisms
such as complementary asset management (by forming alliances) and innovation
lead-time to gain advantage over competitors.

All of these intellectual property management mechanisms make it difficult,
if not impossible, to isolate the effect of patents on innovation. And as with the
effects of any policy, there is the issue of potential reverse causality—patent
rights might encourage innovation but ability to innovate may also create demand
for adopting stronger patent rights. Further research is therefore needed to: (i)
distinguish the line between patents and innovation in idiosyncratic sectors such
as biotechnology; (ii) disentangle the effects of patents on innovation from the
effects of other economic factors; (iii) examine the effects of alternative forms of
intellectual property rights (and their simultaneous use) on innovation; and (iv)
analyze the direction of causality between the development of national patent
systems and national capacity to innovate.

2. Patent Law and the Rhetoric of Economic Efficiency

Despite unresolved ambiguities concerning the relationship between innova-
tion and patent protection, leading jurisprudence demonstrates that the utilitarian
justification of economic efficiency is embedded within legal reasoning, at least
in Western legal systems. In Graham v. John Deere Company,' the United States
Supreme Court was called upon to articulate the appropriate test for “non-ob-
viousness,” a requirement for patentability that had recently been added to the
existing requirements of “novelty” and “utility” in U.S. patent legislation. As
part of the process of statutory interpretation, the Court engaged in a relatively
lengthy discussion of the nature and extent of Congress’s power to enact patent
legislation, including by necessity the rationale for protection. Art. I, §8, cl. 8
of the United States Constitution authorizes Congress ‘“To promote the Progress
of Useful Arts, by securing for limited Times to Inventors the exclusive Right to
their Discoveries.”

The Court interpreted this constitutional grant of legislative authority as pro-
viding “both a grant of power and a limitation.” The limitation is derived from
the normative justification for granting such exclusive rights, i.e., as a necessary
economic incentive to encourage innovation and disclosure in the subject matters
to which patent law extends. The Court covered the historical development of pat-
ent law in the United States at some length, including reference to the well-known
writings of Thomas Jefferson who, as Secretary of State, was administrator of
the 1790 Act, the first patent legislation enacted in the United States, and author
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of the 1793 Act. As the Court noted, Jefferson’s philosophy of patent protection
was based on the notion of economic incentive, and not on any natural property
right in relation to intellectual creations:

[Jefferson] rejected a natural rights theory in intellectual property rights and clearly
recognized the social and economic rationale of the patent system. The patent mo-
nopoly was not designed to secure to the inventor his natural right in his discoveries.
Rather, it was a reward, an inducement, to bring forth new knowledge.'?

The Supreme Court of Canada has similarly institutionalized economic effi-
ciency as the normative rationale for granting patent rights, again with reference
to the necessity of according exclusivity in exchange for disclosure. Binnie J. in
Cadbury Schweppes Inc. v. FBI Foods Ltd. noted this point:!'*

[A bargain] . . . lies at the heart of patent protection. A patent is a statutory mo-
nopoly that is given in exchange for a full and complete disclosure by the patentee
of his or her invention. The disclosure is the essence of the bargain between the
patentee, who obtained at the time a 17-year monopoly on exploiting the invention,
and the public, which obtains open access to all of the information necessary to
practise the invention. Accordingly, at least one of the policy objectives underly-
ing the statutory remedies available to a patent owner is to make disclosure more
attractive, and thus hasten the availability of useful knowledge in the public sphere
in the public interest.'

These representative passages demonstrate that the assumption that patent
protection can be justified as a necessary and sufficient condition for economic
efficiency is firmly entrenched in both legal literature and jurisprudence. Given
that this assumption is currently subject to challenge in economics literature,
particularly at the international level, the wholesale adoption of economic ratio-
nales as a decision rule for resolving intellectual property disputes is problematic,
both in terms of providing optimal but not excessive incentives to innovate and in
structuring the distributional consequences of granting these exclusive rights.

3. Ethical Analysis and the Economic Case for Patent Rights

Patent regimes are designed to alter people’s behavior through the allocation
of rights and burdens in respect to inventions. By doing so, patent regimes enable
and sustain a particular set of social arrangements. These arrangements, in turn,
reflect various normative commitments. As current patent regimes are premised
on the granting of individual reward to induce innovation, the underlying nor-
mative commitments are controversial. Reasonable people can and do disagree
about them at a theoretical level, particularly when they are opposed to the idea
that individual reward is more important than social benefit. Reasonable people
also disagree with the practical impact of patent regimes if they believe that these
regimes inexorably lead to social inequities.

That people can and do disagree about these fundamentally normative issues
suggest there would be a substantial literature on the ethics of patents. As it turns
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out, much of the literature on the subject arises in contexts other than academic
ethics of the kind written by philosophers, a point to which this article returns
below. With respect to the literature produced by professional ethicists writing for
academic audiences, it can be noted that first, the contributions are surprisingly
few in number, and second, the literature that does exist often fails to grapple
with the full complexity of ethical issues arising with patents.

The key piece of evidence for the first claim is the paucity of literature on the
subject. A search of the Philosopher’s Index from 1940-2002 for items contain-
ing the search terms “patent” or “patents” produced sixty-one results. A search
for “intellectual property” produced twenty-seven results, overlapping with the
first set, and the majority of which (85 percent) are academic journal articles.
One third of the articles examined intellectual property from a well-established
theoretical stance that was then extended to the consideration of intellectual
property.'¢ The remainder of the articles had methodological orientations that
were neither traditional ethics nor bioethics. Instead, they examined intellectual
property from the vantage point of innovation studies, religious analyses or stud-
ies of intellectual property as market forces.'” Perhaps most striking, a search for
“patent,” “patents,” “intellectual property,” and “IPR” generated no citations for
the flagship journal Bioethics.

Turning to the second claim regarding the shortcomings of the extant litera-
ture on the ethics of patents, it is useful to begin with a fact: two thirds of the
citations found in the above-described literature search were published within
the last ten years. This indicates that the ethical consideration of biotechnology
patents lags behind the initial explosion in the number of patents during the
1980s. The literature in this field generally relies on traditional philosophical
conceptual frameworks as platforms for analysis of patents. This approach lacks
the conceptual and methodological robustness of the approach proposed in this
paper. The ethical analyses focus instead on worthwhile but narrow issues such
as the special status of DNA and its role in patents, the effects of patents on the
distortion of science toward profit and subordinate issues such as whether natural
entities like genes ought to be the objects of patent rights. While these are impor-
tant issues that are also addressed in this paper, the most significant deficiency
of the existing ethics literature (as in other literature) is the lack of a systematic,
overarching conceptual analysis of intellectual property.

Two conclusions can therefore be offered. The first is that literature reviews
do not disclose a rich literature on the ethics of patents, particularly with respect
to the claim that patents are justified because they are the most economically ef-
ficient means of achieving some social goals. The second conclusion is that until
the field matures, ethicists may not be able to provide systematic treatment of a
position such as the economic efficiency justification for patents.
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B. Assumption: Patents are an Optimal Policy Tool for Stimulating Research
and Development

Turning to the policy literature, one often finds intellectual property lauded as
one of the chief means by which scientific research and development (R&D) is
enabled. Patents are treated as inter-sectoral currency, facilitating the movement
of capital from the site of primary production (often universities) to the site of
application (primarily the private sector) under a centralized coordinating and
approving body (government). Good examples of this role accorded to patents
exist in many jurisdictions,'® but one of the clearest is Canada as it well shows
not the breadth, but the depth of the use of patents in shaping optimal public
policy to stimulate R&D.

Arguably the best example of this phenomenon lies in granting agencies’ in-
creasing reliance on patents obtained by researchers in the evaluation of research
productivity. The Canadian Government’s Innovation Strategy, for example, places
more emphasis on training and on the tripling of commercialisation efforts than it
does on increasing the amount of basic research conducted in the country.'® One
of Canada’s principal funding agencies, the National Research Council (NRC),
targets research funding to specific sectors identified by the federal government
of Canada. The NRC promotes intellectual property management as a core part of
its granting strategy and stipulates that large funding opportunities that generate
commercially valuable research will require an intellectual property manage-
ment plan that may be integrated into a business development strategy.” This
policy follows the sentiment expressed by former Canadian Industry Minister
Alan Rock when he stated at a National Summit on Innovation and Learning that
the Proposed Framework Agreement on Federally Funded Research “marks the
first time that academia has formally acknowledged its responsibility to gener-
ate economic wealth.”?! There are other, corollary institutions supporting this
federal policy that will provide the requisite management expertise, coordination
and training.?? The effect of adopting this policy is that Canada now relies more
heavily on its universities and colleges to be sources of intellectual property for
business development than any other country in the OECD, a fact documented
by the Canadian government and the OECD itself.?

This assumption that patents provide the optimal strategy to encourage the
right kind of innovation is deeply embedded in many systems, of which Canada’s
Innovation Strategy is just one example. This assumption necessarily proceeds
from the assumption that the patent system is economically efficient, but differs
in important aspects. While the assumption of economic efficiency merely puts
patents forward as a necessary way to encourage innovation and dissemination,
the assumption that patents are the optimal policy tool goes further in suggesting
that governments ought to increasingly rely on patents, and intellectual property
in general, rather than on other measures to encourage innovation. That is, gov-
ernments should not only accept unconditionally the assumption that the patent
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system is economically efficient, but also institutionalize this assumption by
relying to an ever-greater degree on patent protection as a policy tool.

That governments should be so willing to adopt patent rights as an optimal tool
for stimulating scientific research and development is inconsistent with the history
of the role of the public sector in contributing to the advancement of knowledge
in this area. According to lore,?* biotechnology’s expansion in the 1980s can
be explained by the occurrence of two events. First, the United States Supreme
Court allowed the first patent of a genetically modified organism in 1980, giving
industry an incentive to engage in biotechnological research.”® Second, the US
Congress passed the Bayh-Dole Act*® in 1980, providing universities with the
right to obtain patents in the results of federally funded research. This opened
the door to universities transferring their technology to industry. Observers credit
these two developments for ushering in the biotech boom.

The reality is that industry only became interested in genetics once govern-
ments, universities and not-for-profit research centres (largely subsidized by
funding from the National Institutes of Health) had spent decades developing
the technology to the point where it could be turned into products that could be
commercialized.”” The Chakrabarty decision and the Bayh-Dole Act were not
sole causes of the biotech revolution of the 1980s and 1990s;?® rather, all three
phenomena likely arose out of the fact that biotechnological science had matured
by 1980. Researchers could begin to contemplate commercial applications of the
science and thus push for patent monopolies. Accordingly, comparing levels of
innovation before and after 1980 implies little about the link between patents and
levels of biotech innovation.

Large scale, basic biology research projects have all been accomplished by the
public sector. Consider, for example, the most recent of these efforts, the Human
Genome Project. This project is a multi-national, public-sector effort to sequence
the entire human genome—the entire set of codes contained in a typical human
being.?” The original date for completing the project was 2005 but the project was
ahead of schedule and is now largely complete.*® In fact, the project has done so
well that in June 2000, Francis Collins, Director of the National Human Genome
Research Institute, released a preliminary draft of the human genome.!

The public effort to map the human genome was matched privately by Craig
Venter of Celera Genomics who joined the mapping effort in order to create
proprietary databases from which it could obtain revenue. Industry’s involvement
resulted in a gene-mapping frenzy.*> By June 2000, both the public and private
efforts were at the same place; both announced the draft genome at the same
time.** While private industry may have added some competition to the mapping
effort, therefore speeding it up,* it only succeeded because it relied on the public
effort’s work in two ways. First, Celera entered the mapping effort after the public
international project had already developed the basic science to complete the
project.*® Second, because of the way the Celera mapped the human genome, it
had to rely on the public sector’s map to verify the accuracy of its own.*
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These two examples—the development of fundamental biotechnological
knowledge and the mapping of the human genome—reveal important facets of
industry-university collaboration. Industry, by and large, has not advanced the
search for basic scientific knowledge. The public sector has supported the labor-
intensive and time-consuming effort to create new knowledge.?” Thus, without
public research there would be no biotechnology industry. Once the public sector
has advanced knowledge sufficiently to lead—and lead directly—to commercial
products, the private sector will develop and market those products. While the
latter is important, the engine of knowledge production has mainly been the pub-
lic, not the private, sector. Should levels of public funding change, the effects on
industry are difficult to predict. To the extent that industry relies on out-sourced
research from universities, they are left vulnerable to changes in the university
research agenda (which could shift to a greater emphasis on discovery research,
for example). In addition, an inevitable lag exists between university research
and industry uptake that controls the speed of the conversion of research into
commercial technologies.

Industry copes by sponsoring university research that will more directly and
immediately meet its needs. While industry-university partnerships are not new
and are in no way unique to the field of biotechnology patents, the conjunction
of intellectual property with flourishing biological sciences and the rise of the
biotechnology industry is responsible for a rapid change in university research
agendas. These factors have raised concerns that university research is turning
from discovery research to applied research. Some have connected this criticism
to changes in the university’s role in society, arguing that universities have vested
financial interests in their joint initiatives with industry. These interests may
lead universities into an advocacy position rather than one as disseminators of
disinterested knowledge. At issue is whether universities will be able to remain
accountable to the public, and hold the public’s trust.?®

Others have objected that the splintering of intellectual property between
numerous university-industry collaborations makes it difficult for mature tech-
nologies to be developed, particularly when the freedom to operate sought by
industrial partners cannot be granted by a single institution.** A new public
sector initiative—Public-Sector Intellectual Property Resource for Agriculture
(PIPRA)—will investigate this problem with a view to changing public sector
patenting and licensing, the creation of a public database of intellectual property
and the development of “shared technology packages.”

Finally, it is noteworthy that these issues are debated within the academy
itself. A polarization between two cultures of science is thus emerging. One of
these cultures ascribes to a doctrine of discovery science that seeks the public dis-
semination of enlightenment as its principle objective, whereas the other culture
seeks to develop rewarding practices that bring about shorter-term advancements
in knowledge, some of which may have industrial applications.*’ This tension
between traditional scholarship and applied research in the sciences is exacerbated
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by the incursion of patents into universities. The fundamental objectives of uni-
versity science research are consequently being called into question.

These observations suggest two further considerations. First, when one dis-
cusses the policy of relying on patents to stimulate the “right” kind of research, one
must be careful in defining what one means by the “rightness” of that research. A
second and related consideration is whether patent systems ought to be evaluated
according to their ability to achieve a balanced (as between basic and applied
research) approach to research.

C. Assumption: Patents Create Undesirable Distributional Gradients

As noted above, a comprehensive literature search reveals that philosophers
have written very little on the ethics of patents for academic audiences. This does
not suggest, however, that no literature exists in any discipline on the ethics of
patents. Many of the most forceful arguments on the ethical implications of patents
arise in other disciplines and spheres of activity. Within this body of literature
the common thread is that patents have negative distributional effects. That is,
patents set up negative “equity gradients” in which some individuals profit at the
expense of others. One of the principal arguments put forward in this regard is
that patents have inherently distorting influences on social life—they cannot help
but advantage some to the detriment of others.

The competing interpretation is that patents do not have direct negative effects
on distributional equity. These negative effects arise, rather, from the fact that
market economies are predisposed toward substantive distributional inequalities.
Through market action patents, being property rights, result in unequal (although
not necessarily inequitable) alterations in the distribution of income and the accu-
mulation of wealth. Some libertarians object to some of the redistributive effects
of patents on the basis that the state has intervened where the market could do
better.*! Liberals support further redistributive interventions, however, on the basis
that the initial distributions resulting from granting patent rights are both unequal
and inequitable. In other cases, the observation has been made that patents are a
means by which private interests can lure public institutions into doing commercial
work that more directly benefits private than public interests.*?

There are limitations to the usefulness of pointing out that patent rights es-
tablish equity gradients. While any property regime, by its very nature, alters the
distribution of goods within a society, this does not mean that the equity gradient
thus created is unjust. A gradient could be justified, for example, if one person is
made better off while nobody else suffers (Pareto optimal). The mere existence of
the gradient thus tells us little and criticisms of patents that simply argue against
the resulting equity gradients are accordingly are not persuasive. Thus, while this
assumption is descriptively accurate, it is not normative. In particular, it does not
provide criteria to evaluate whether a particular distribution is or is not just.



BIOTECHNOLOGY AND THE PATENT SYSTEM 311

Despite the significant limitations of the observation that patents lead to equity
gradients, the literature endorsing this view has had a significant impact on policy
formation, particularly at the international level. Of primary concern in this context
are issues of distributional equity between developed and developing countries,
although distributive justice concerns also arise in domestic contexts. In terms
of international issues of distributive justice, two distinct but inter-related claims
are that of bio-piracy and benefit sharing. The claim that biotechnology patenting
is a harm perpetuated against developing countries in the form of bio-piracy is
predicated in part on the related claim that exclusive patent rights violate a posi-
tive obligation to share the benefits of biotechnological innovations.

1. Bio-Piracy

Ever since Calestous Juma published The Gene Hunters* in 1989, the literature
has investigated the connection between biological diversity, “bioprospecting,”
and intellectual property regimes. One prominent issue is whether patents aid
and abet the so-called “biopiracy” of commodifiable biodiversity in the equatorial
zone—a zone that consists primarily of developing countries—for the economic
benefit of developed countries. Celebrated cases such as the patent issued (and
later invalidated) over the neem tree have propelled writers such as Dr. Vandana
Shiva to characterize the biodiversity of developing countries, domesticated and
not, as fodder for the controlling interests of patent-wielding prospectors.*

Shiva lays blame on the developed world, particularly the U.S., for hav-
ing direct influence in development of the World Trade Organization’s TRIPs
agreement.*® The result, she argues, is that TRIPs universalizes the U.S. patent
system.* Shiva claims that TRIPs “calls for a system of uniform patent laws . . . ,
discounting the differences in ethics and value systems of Third World nations,
where life is sacred and exempt from patenting.”*’ This quotation combines two
distinct arguments opposing biotechnology patents.

On the one hand is Shiva’s contention that living things ought not to be pat-
ented, particularly in the developing world where life is sacred. The underlying
assumption that life is more sacred in the developing world is dubious at best,
and in any event patenting life forms is also contentious in the developed world.
The recent Supreme Court of Canada decision regarding the Harvard Mouse—in
which the Court held that Canadian patent law provides no patents over animals
and plants—contrasts markedly with decisions in other countries by explicitly
taking into account the natural origins of mice. It is further unclear what Shiva
means by the phrase “exempt from patenting” since Indian law, for example, has
since been amended to explicitly permit the granting of patents over biotechno-
logical inventions.*®

Shiva’s second contention is that TRIPs is an agreement that subsumes sover-
eign national patent systems to a global system predicated on values not shared
by the developing world. Signatories to the WTO and its agreements must stay
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in compliance with those agreements to avoid complaints and possible sanctions,
but this is very different from the claim that patents under TRIPs turn developing
countries into “police states” run by the hegemonic West.* By portraying agree-
ments under WTO as if they are crafted to subjugate the East to the West and the
South to the North, Shiva fails to understand both the linkage-bargain diplomacy
through which the TRIPS Agreement was negotiated, and more importantly,
the flexibility built into the TRIPs Agreement itself. TRIPs merely establishes
minimum standards, leaving considerable room to Member States to formulate
their own patent policies.” The subjects of much of her vehemence—patents
over plants, seeds and animals—are specifically not required by TRIPs.*! Thus
India could have excluded patents on living things in its most recent amendments
to its patent law; its decision to allow such patents is a domestic policy choice,
not a response to international mandates or constraints. In addition, countries
hold significant power to withhold patents on particular inventions for reasons
of morality.*?

Part of the problem with Shiva’s critique of the patent system as a global law in-
different to the diverse needs of states is that she often fails to distinguish between
patent law and the administration of the patent system. Her concern regarding
the patent granted over the neem tree exemplifies this. According to patent law,
the neem tree was never eligible for a patent because it was previously known.
The problem was that the patent office—the administrative unit responsible for
enforcing patent legislation—did not know this. While this was regrettable and
certainly a cause of concern, no amendment to patent law will avoid the problem
of a patent examiner mistakenly granting a patent where one ought not to have
been granted. Patent law anticipates and addresses this eventuality by creating
opposition and re-examination processes as well as by giving the courts, and
not patent offices, the final say on whether a patent was properly granted. Even
should Shiva succeed in convincing governments to exclude plants and animals
from patentability, the patent office can always make a mistake, especially in
borderline cases. Confusing patent law with patent administration thus does little
to engage, let alone solve, ethical concerns.

The fundamental problem, however, with Shiva’s approach is not simply its
mistakes but the fact that it draws attention away from the more significant dis-
tributional effects of patents in general. Other, more nuanced work addressing
these issues by Calestous Juma and Karen Fang argues that a biotechnology divide
may open up between developed and developing countries if some, but not all,
nations have access to the means of building scientific and industrial capacity in
this field.* Contrary to Shiva’s assertions, a robust intellectual property system
may be a critical component of a nation’s capacity to manage its resources and
innovation. Intellectual property in and of itself cannot be held to account for the
existence of global inequities. Instead, used correctly, intellectual property may
be one of the building blocks that will lead to greater equity between nations.
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2. Benefit Sharing

The distributional effects of patents are also evident in debates concerning the
extent to which the benefits of intellectual property rights should be shared. It is
widely alleged that a positive obligation exists to share the financial and other
benefits arising from the exploitation of biotechnology with those groups from
which the knowledge originates.>* One can see this position at work in certain
international agreements, national laws and regulations, and in guidelines that seek
to promote “benefit sharing” between those who exploit “traditional knowledge™
and those from whom the knowledge or resources derive.

This assumption is problematic primarily because it is based on the implicit
assumption that traditional knowledge is the property of the groups from which
it derives. The normative starting point for any discussion of property, however,
is that goods generally ought to be free for anyone to use. States create property
rights only in circumstances were the granting of such rights can be justified on
some normative basis.’” For intangible goods, such as knowledge, this is particu-
larly true. Patent systems, for example, are justified on the basis that they lead to
the creation and dissemination of more knowledge.*® As discussed earlier, patents
provide a financial lure to would-be inventors to invent new things. Without
this lure, the inventor may not have undertaken the risk and expense involved
in developing this knowledge. As Gold and Caulfield have pointed out, no such
arguments exist with respect to traditional knowledge.*® By its very nature, tra-
ditional knowledge has been around for a long time, having being built up over
many years. Granting a property right will provide no incentive to invent as the
invention has already taken place. The significance of property rights as a neces-
sary incentive for knowledge production is inherent in the patent system itself,
which limits the award of property rights to “new” knowledge, thus excluding
what was previously known.*

D. Assumption: Patents are Ethically Neutral

The ethical neutrality of patents is assumed by legal literature® and jurispru-
dence.®? As bluntly stated by one commentator:

Patenting, as such, is neither wrong nor right, but could be classed as “ethically
neutral.” To refuse a patent would be a futile gesture that would not by itself stop
the invention being put to practical use. However, if society were to judge that
the practice of a particular invention deserved to be banned by law then nobody
would bother to patent it.5

From this perspective, whatever social concerns that may arise in the com-
mercialisation of and access to biotechnological research—quite apart from more
general concerns of distributional justice addressed above—are not related to
the patent system per se. Were ethical review a necessary criterion for patent-
ability (as opposed to an ancillary regulatory concern), so this argument goes, it
would jeopardize the ostensible neutrality of the patent system which otherwise
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coordinates the simultaneous and contradictory objectives of achieving maximum
levels of innovation and access to the products of innovation.*

The ostensible ethical neutrality of the patent system is vulnerable to chal-
lenge. The prevailing view of patent rights as mere negative rights conceals the
extent to which the grant of a patent right is in effect the grant of a fully consti-
tuted property right, and thus an exercise of private sovereignty. In other words,
if property is power, and few property theorists would dispute this claim, control
over significant biotechnological resources is being delegated to the private sector
on an ad hoc basis, one patent at a time.

This mistaken assumption of ethical neutrality leads to inadequate formation of
intellectual property law and policy, particularly in relation to issues of account-
ability and spillover effects. In terms of accountability, patent rights may grant the
holder not only anticipated de jure control over the commercial exploitation of the
invention but also unanticipated de facto decision-making control in relation to
important public policy concerns unrelated to those issues that informed the grant
of the patent itself: that is, providing sufficient economic incentives to produce
the optimal level of innovation. As to the issue of spillover effects, given that a
grant of a patent provides the holder with private property rights, these property
rights must be taken into account and balanced with other, competing rights.
The necessity of balancing competing interests is not limited to the confines of
the incentives-access paradigm—i.e., the appropriate balance between exclusive
rights and permitted exceptions. Legislatures and courts must also reconcile private
property rights, including patent rights, with competing private and public interest
concerns in relation to legal issues external to the patent regime. These issues
involve more complex concerns, and thus require a more complex approach to
intellectual law and policy, than is otherwise implicated in the more isolated and
self-contained community of patent holders and putative infringers.

1. Patents as Mere Negative Rights

While the literature explored under Assumption C critiques the distorting effects
of patents and, in particular, the distribution of goods in society that they entail,
others deny that patent rights amount to a fully constituted proprietary relationship
because they are mere negative rights.5> Atissue is whether a patentee has merely a
negative right to prevent others from making, using or selling the patented invention,
or may exercise as well the positive privileges (or liberties) traditionally associated
with fully constituted property rights. The former, narrower (and arguably incor-
rect) characterization may be attributed to the manner in which patent legislation
is typically drafted, the U.S. Patent Act being a representative example:

Every patent shall contain a . . . grant to the patentee . . . of the right to exclude
others from making, using, offering for sale, or selling the invention.%

Although patents are typically referred to as negative rights, this character-
ization is insufficiently inclusive to the extent that it obscures the true nature of
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patent rights as fully constituted property rights.®” If patentees possessed mere
negative rights and no more, then some legal mechanism would be required before
a patentee would be entitled to make, use or sell the invention. This is not the case.
While a patented invention is subject to regulatory controls where appropriate,
as for example in the case of health and safety regulation, the default position
is that the grant of a patent includes an implied positive privilege or liberty to
make use of one’s intellectual property. Although this default position is merely
implicit in the U.S. Patent Act, other states provide a more express recognition
of affirmative privileges. For example, legislation in Canada grants patentees not
only with the negative right to exclude, but also positive liberties and privileges
in that a patentee has

the exclusive right, privilege and liberty of making, constructing and using the
invention and selling it to others to be used.®

The combination of a negative right and a positive privilege is roughly function-
ally equivalent to a fully constituted common law property right in the tradition of
Honore. That is, no affirmative permission is required for the holder of a property
right to begin exercising the right.® The privilege of access, or the right to use,
may be limited in the public interest, but such limitations as a matter of logic
merely follow, and cannot precede, the granting of an affirmative right of use.

Fortunately, in some jurisdictions the legal status of patents as conferring
property rights is expressly recognized in the relevant legislation, thereby saving
us the necessity of the foregoing analytical exercise. Patent legislation in Australia,
for example, defines patent rights as objects of personal property:

Subject to this Act, a patent gives the patentee the exclusive rights, during the term
of the patent, to exploit the invention and to authorise another person to exploit
the invention. . . . The exclusive rights are personal property and are capable of
assignment and of devolution by law.”

A similar definition exists in patent legislation in the United Kingdom: “Any
patent or application for a patent is personal property (without being a thing in
action). ...

If, as argued above, a patent right is indeed a fully constituted property right,
then the ethical implications of granting a patent in any field of endeavor revolve
around concerns of resource allocation and conflict resolution. These may be far
more complex than simply setting the appropriate balance between incentives and
access in relation to maximizing innovation. Narrowing the focus of the scope of
a patent to a negative right to exclude focuses social, legal and political attention
on a limited range of public policy objectives. As noted by Adams:

Competing claims for control over new intangible resources . .. are typically
framed as disputes between intellectual property holders seeking exclusive rights
to a potential revenue stream and others seeking unrestricted access to information
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in the public domain. The terms of the debate are thus limited by the incentives-
access paradigm, an all-or-nothing process of commodification that presumes that
the only relevant public policy objective is balancing private rights to gain with
pubic rights to unrestricted access.”

The grant of a patent inevitably alters equity gradients not only between the
patentee and undifferentiated users of the public domain in relation to rights of
access, but in all other areas in which the grant of a property right affects the al-
location of resources and thus balance of power between all members of a given
community. The relationship between property rights and positions of power and
dependency has been identified and examined by both legal realists™ and advocates
of a social relations theory of property law.™ A decision to protect some interests
as proprietary in nature, but not others, can lead to an institutionalized bias in
reconciling competing interests given the power of property rhetoric and mistaken
notions of absolutism” in common law property regimes. As noted by Gold:

The difficulty with property discourse is that it pre-empts other discourses. The
conception of property as having absolute dominion, although supplanted, contin-
ues to inform our understanding of how property rights interact with other rights.
A person holding a proprietary interest in a good is entitled to do anything with
respect to that interest unless doing so is specifically prohibited. On the other hand,
a person with a non-proprietary interest in the good is not entitled to do anything
with that good unless specifically entitled.”

To the extent that patent rights are proprietary in nature, equity gradients will
tend to favor holders of patent rights to the exclusion of other members of a given
community because of a systemic bias in which property rights tend to trump
all but the most compelling competing rights, including human rights. Thus,
while the mere existence of patent rights is not necessarily unfair, to the extent
that property discourse pushes aside competing interests, patents engender, at a
minimum, the possibility of unfairness.

2. Accountability

Granting patents over genetic sequences could threaten the decision-making
autonomy of physicians and other health care providers in meeting legal and
ethical obligations to provide an acceptable standard of care for patients. The ex-
clusive rights granted to patent holders are intended to correct market deficiencies
in relation to commercial exploitation of the patented invention and to advance
dissemination of knowledge by providing inventors with an incentive to disclose
the workings of their new, useful and non-obvious product or process. Inventors
are granted autonomy to exercise the appropriate decisions relating to the com-
mercial exploitation of their patented invention subject to regulatory controls to
protect the public from harm. The exercise of decision-making authority in the
commercial sector of the biotechnology industry, however, can have unintended
consequences for health care. Most significantly, control over a patented gene
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sequence can result in de facto control over a potentially broader range of genetic
test options available to a patient. Holders of patent rights are neither competent
nor sufficiently accountable to exercise such de facto authority over the standard
of care in the health care system.

The recent controversy in Canada over genetic tests for breast cancer illustrates
the problem of possible compromises in physicians’ decision-making autonomy
where gene patents are concerned.”” Myriad Genetics is the patent holder of the
BRCAT1 and BRCA2 genes and the associated procedures for diagnostic genetic
testing. If a woman possesses mutations in these genes, she faces a higher risk of
developing breast and ovarian cancer. In cases of high family incidence of such
cancers, a physician has a prima facie duty to advise his or her patient of the
availability of the test. Anyone ordering the genetic screening test must have the
test conducted using Myriad’s process and then send their sample to Myriad’s
laboratory facilities in Salt Lake City for processing.

The level of control over the access and quality of the test by Myriad is sig-
nificant. Myriad Genetics charges US$2,500 for the service. A comparable test
is available in Canada from Genetic Diagnostic Laboratories for Cdn$1,150.
Despite the lower cost alternative, the risk of patent infringement and the con-
tractual requirements imposed by Myriad Genetics in licensing its diagnostic
genetic test means that laboratories are reluctant to develop, clinically validate
and implement generic versions of these diagnostic tests.” Second, concerns have
arisen regarding Myriad’s authority over the method used to analyze submitted
samples. The method mandated by Myriad for conducting the test may not be the
most appropriate for the patient. Thus through the exercise of its patent rights,
Myriad Genetics, a corporation presumably concerned with its legal obligation to
maximize shareholder value, affects the decision-making autonomy of patients,
physicians and other health care providers and may interfere with their legal and
ethical obligations to provide an adequate standard of care.

3. Spillover Effects

A particularly illustrative and timely example of unanticipated spillover ef-
fects involves the controversial practice of granting patents in higher life forms.
It is worth noting from the outset that having scope for ethical review in a patent
system does not constitute an automatic prohibition against the grant of patents
on higher life forms. The European Patent Office’s decision to grant a patent for
the Harvard Oncomouse—albeit in a restricted form—is a case in point.” Since
different outcomes are possible, consideration of selected judicial decisions alone
does not provide compelling support for the assumption of patent neutrality.

A recent example can be found in the reasoning of both the majority and
dissenting judgments in Commissioner of Patents v. President and Fellows of
Harvard College,® in which the Supreme Court of Canada held in a 5-4 decision
that higher life forms such as an “oncomouse” (a mouse genetically engineered
to be susceptible to cancer) are not patentable in Canada. While disagreeing on
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the interpretation of the Patent Act, both the majority and dissenting judgments
agreed that, for the most part, ethical concerns are more appropriately addressed
though targeted legislation external to the patent regime. They agreed that objec-
tions to biotechnology patents on higher life forms are misplaced if they focus
on the granting of the patent. The focal point ought to be the regulation of the
underlying activity in terms of upstream development and downstream com-
mercial exploitation of genetically engineered animals.®' According to this view,
withholding patent rights from genetically engineered higher life forms will have
no effect on either of these activities.

This does not lead to the conclusion, howeyver, that the patent system is ethically
neutral. That a patentee is not exempt from regulation in the exercise of a patented
invention is irrelevant to the question of ethical neutrality. What is of significance
is the fact that the patentee’s default position is entitlement, not constraint. As
a patentee has both a negative right of exclusion as well as a positive privilege
to use the invention, the onus is not on the patentee to justify why certain uses
should be unlimited but on those seeking to impose limitations to make their case.
In other words, this notion of entitlement places the onus to justify limitations on
other parties involved in a social conflict. Joseph William Singer describes the
nature of this property relationship between owners and non-owners as involving
presumptive control and burdens of persuasion:

Property law creates presumptions about who gets to control valued resources. The
ownership model suggests that ordinarily one person (or entity) controls all rights
in a particular piece of property. Once we identify the owner, we can ask whether
her rights should be limited because of overriding public interests or values. The
burden falls on nonowners to demonstrate that these public policies are sufficiently
strong to justify restricting the owner’s rights.®?

A patent granted introduces a strong competing interest in the form of a property
right that must now be reconciled with existing ethical concerns. Independent of
considerations of patent rights, a utilitarian analysis of the genetic engineering
and animal welfare may not justify animal suffering in terms of human interests in
the advancement of science and medicine. Accordingly, advocates must persuade
legislators not only that animal welfare legislation should privilege the interests of
animals to a greater extent than is currently the case in relation to the public inter-
est in scientific research,? but also that the property rights of patentees should be
limited in the process. That is, instead of one hurdle, advocates face two. Unquali-
fied acceptance of the economic justification for patent rights, and the presumed
importance of these rights in maintaining a country’s competitive position in the
biotechnology industry, will mean that the burden of persuasion placed upon those
advocating for animal welfare concerns will be difficult to discharge.

To conclude, because of the nature of patent rights as property rights, as well
as concerns with accountability and spillover effects, the patent system is far from



BIOTECHNOLOGY AND THE PATENT SYSTEM 319

ethically neutral. Patent rights fundamentally change the landscape concerning
who is entitled to make decisions about what.

E. Critiquing the Prevailing Assumptions

The four assumptions identified and discussed above underlie much of cur-
rent scholarly research and policy making. While using these assumptions may
have the advantage of simplifying debates among academics, policy-makers and
the public over biotechnology patents, they lead to limited and distorted under-
standings of the patent system and its role in society. In particular, they conceal
emergent ethical, social and economic consequences of the patent system in
various spheres of life.

When examining each assumption in turn, their distorting influence on dif-
ferent discourses becomes apparent. Taken together, the assumptions’ distortions
are amplified. Consider, for example, the combination of the assumption that the
current patent system is economically efficient and the assumption that patents
present the optimal policy tool to encourage R&D. Together, they lead to a policy
of relying on the patent system to encourage most research. But as the patent
system provides a reward for commercial products and processes and not for the
acquisition of basic knowledge, the combination of these assumptions leads to
an over-emphasis on applied, as opposed to basic, research.®* Although such an
approach may be economically favorable in the short term, it threatens longer-
term sustainability and economic competitiveness.

The assumptions also raise problems of institutional competence. In addition
to the accountability and spillover effects discussed above, the assumption of
ethical neutrality also raises the difficult question of which institutions ought to
deal with ethical concerns. If, as the assumption would have one accept, patent
systems are ethically neutral, then regulation of the ethical implications of bio-
technological research will either have to occur during upstream development or
downstream diffusion of the technology. What this assumption ignores, however,
is that both upstream and downstream actors often tend to consider themselves
less well equipped to deal with ethics for lack of appropriate tools. This leads to
aresponsibility void not dissimilar to that which arises in biotechnology research.
It is not uncommon, for example, for scientists to refuse to take responsibility for
the consequences of their research, either claiming that science is value free or
that they lack “expertise” in the evaluation of ethical and social consequences.
The public usually refrains, on the other hand, from critically examining this
research because they fear they are not qualified to do so.

Despite their deficiencies both in isolation and in the aggregate, the basic as-
sumptions critiqued in this analysis are not without value. Rather than dismissing
the assumptions as simply unhelpful or problematic, they can be regarded as pre-
cursors in the development of a contextual analytical framework for understanding
patents in biotechnology innovation. Consideration of the assumptions with
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respect to the discourses in which they arise, their relationship to each other and
their conceptual deficiencies is a necessary first step, following which researchers
and policy-makers can develop tools to examine how the patent system actually
works with respect to biotechnological innovation. To accomplish this second
task, the authors propose the adoption of seven evaluative and transdisciplinary
probes, each of which focuses on different aspects of biotechnological innova-
tion, development and commercialisation in a contextual manner. By replacing
mistaken, discipline-specific assumptions (and the resulting faulty predictions)
with evaluative, transdisciplinary probes, researchers and policy makers will be
in a better position to generate and answer contextual inquiries concerning the
implications of the patent system in several spheres of operation.

A note of caution is in order before proceeding. In the following presentation
of the evaluative probes, it will be readily apparent that while the probes are well
thought-out and carefully developed, it can neither be assumed that they are ap-
plicable in all cases nor that the list of problems is exhaustive.

III. A COMPELLING ALTERNATIVE: EVALUATING INTELLECTUAL PROPERTY
THrROUGH THE USE OF TRANSDISCIPLINARY PROBES

A. Methodology

If the prevailing assumptions that shape the investigation of biotechnology
patents are faulty, the need for an improved framework within which to advance
scholarly and policy work in this field becomes more apparent. Through a nominal
group technique, the authors’ IPMG research group described above identified
seven probes that enable a more subtle, contextual and structured analysis of the so-
cial, economic, and policy implications of patents in the field of biotechnology. The
technique used is described first, and then a few programmatic remarks are made in
advance of the discussion of the probes themselves. The nominal group technique
adopted by the IPMG belongs to the family of consensus methods. These methods
provide a means of harnessing the insights of experts in order to make decisions in
a field in which there is either an insufficient amount of published information or
in respect of which there is an overabundance of conflicting scientific evidence.®
Two consensus methods are commonly used in health research: the Delphi process
and the nominal group technique (also known as the expert panel).

Although both the Delphi and expert panel methods seek to overcome the
disadvantages associated with collective decision-making, particularly domina-
tion by individuals or professional interests, they differ substantially in process.
Whereas the Delphi process enables a large group of experts to be contacted in-
expensively, usually by mail with a self-administered questionnaire, the nominal
group technique uses a structured meeting to gather information from relevant
experts (usually 9-12 in number) on a given topic. The Delphi process usually
involves three rounds in which participants are invited to re-rank anonymously
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their agreement concerning a specific matter. The expert panel, on the other hand,
consists of two rounds in which panelists rate, discuss, and then re-rate a series
of items or questions with the help of a facilitator. The role of the facilitator in
a nominal group approach is to insure that all participants are able to express
their views freely.

In order to develop novel probes with which to analyze the impact of patent
systems, the authors followed a nominal group approach, holding a structured
meeting, distributed in time and location (one meeting to provide a factual
background on the major assumptions in each field and a second at which con-
siderations were ranked). The nominal group meeting was structured according
to the following format:

a. Participants spent several minutes writing down their views concerning
the topic in question;

b. Each participant, in turn, contributed one idea to the facilitator, who re-
corded it on a flip chart;

c. Similar suggestions were grouped together, where appropriate. There was
a group discussion to clarify and evaluate each idea;

d. Each participant privately ranked each idea (round 1);
e. The ranking was tabulated and presented;
f. The overall ranking was discussed and re-ranked (round 2); and

g. The final rankings were tabulated and the results returned to participants.®

The premise in developing the seven probes is that patent systems ought to be
evaluated within a broad transdisciplinary context consisting of economic, ethi-
cal, philosophical and management concerns. Each probe generates a series of
particular questions spanning the various disciplines, thus providing the basis of
subsequent aggregate analysis. The probes can be used to tease out elements of
patent systems as they occur generally or in particular jurisdictions. Appropriately,
the probes and the questions they engender are intended to be approximately com-
prehensive to map out a “state-space’ of possible positions any actual or potential
patent system could realistically occupy. As with any modelling process, it may be
the case that certain combinations of variables will be in conflict with one another.
For example, issuing patents with narrow scope reduces successful infringement
cases, but ties the hands of innovators. When tensions occur between the probes
it is because the probes map empirical realities, rather than ideal states.

This last point illuminates a general programmatic thrust of this endeavor,
which is to map out models of alternate intellectual property regimes that have
different social effects. There is no intention to produce an idealized one-size-
fits-all legal system that will magically overcome troubled assumptions noted
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earlier. Instead, only the multi-factorial and trans-disciplinary approach offered
here will provide a range of adaptable alternatives for positive law, legislative
reform and institutional change. The probes provide insight into the constitution
and conduct of patent systems from a generalized theoretical standpoint but
are nonetheless analytically robust and can therefore form the basis of concrete
policy alternatives. Accordingly, more than one model can—and will—arise out
of the analytical framework generated by the probes. Which model to choose is
a fundamental question for good governance of biotechnology innovation that
can be based on the transparent and robust framework offered here.

B. The Evaluative Framework: Transdisciplinary Probes

1. Distributive Justice

This probe seeks to rectify the gap between the equity gradients caused by
patents and the claim that they are an optimal policy tool. Unfortunately, there is
no single theory or universal definition of distributive justice. The principles of
distributive justice are varied, taking into account factors such as the particular
goods subject to distribution, the subjects of the distribution, and most signifi-
cantly, the basis on which the goods should be distributed. Strict egalitarianism,
for example, is a rather blunt measure of distributive justice in that this principle
requires that every person should have the same allocation. More sophisticated
principles would include the widely discussed difference principle articulated by
Rawls, wherein differences in allocation are justified provided that the allocation
is of the greatest benefit to the least advantaged.®” The one common denominator
of the various principles is that the prevailing concern of distributive justice is
the appropriate resolution of competing claims:

Justice is the central ethical judgment regarding the effects of society on the situ-
ation of social entities, with respect to each entity’s valuation of its own situation
for its own purposes. . . . Natural individuals are most often the entities in view.
But questions of justice also arise as regards looser groupings. . . . Included here
are nations, families, firms, cities, classes, regions and perhaps even cultures. When
the purposes of such entities oppose each other, and the issue is how to arbitrate
among their competing claims, the question is one of “distributive justice” . . . the
allocation of the goods, resources, services or commodities that are scarce and
raise rival desires, directly or indirectly.®®

This probe takes into account the distributional consequences of a property
system, such as patent regimes, and openly addresses the nature of the distribution
achievable through that regime. More specifically, distributional equity establishes
a normative framework within which to evaluate the patent system. It comprises
concern over justice at both the national and international levels, the sharing of
benefits arising from biotechnology as a universal norm, access to technology
and to information, and affordability (which may also affect access).
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This probe differs from the assumption that equity gradients are inherently
unfair since it provides a normative basis to assess rather than assume the fairness
(or lack thereof) of any particular distribution of the financial, health or agricultural
rewards of biotechnology. This article previously discussed and critiqued claims
to share benefits derived from the use of traditional knowledge in biotechnologi-
cal research based on an implicit assumption that this knowledge constitutes the
“property” of the groups from which it derives. Rather than relying on implicit
claims to be compensated for the use of property, distributive justice focuses on
the question of what constitutes a just distribution of the financial, health and
agricultural goods deriving from biotechnology. Such an analysis avoids the
need to establish prior claims by resting claims to share benefits on distributional
fairness. Following a Rawlsian approach, for example, one could claim that the
least well off on a global scale ought to receive some share of biotechnological
g00ds.® This would mean that one would need to investigate both the nature and
extent of this claim and the mechanisms to achieve it.

In contrast to the assumption that patents adversely affect social welfare by
creating equity gradients, the distributive justice probe provides a more subtle
and useful way to investigate the manner in which patent systems affect the
distribution of the benefits and burdens of biotechnological innovation within
nations and between nations. When taken together, the questions raised cross
the boundaries between academic disciplines, providing for a transdisciplinary
analysis of the patent system relating to biotechnological innovation. A sample
of such questions includes the following:

a. What does “just” mean in the context of a distribution of the benefits and
burdens of biotechnological innovation?

b. Is there a claim that the benefits of biotechnology are global public goods?*®
This would mean establishing a distribution whereby one achieves the
greatest good for the greatest number of people globally.

c. Alternatively, is it better to conceive as just the condition under which indi-
viduals and other agents have the full opportunity to exploit their potential
subject to constraints only as needed to prevent damage to others?

d. Should patent systems determine what is considered to be a fair distribution
or should patent systems respond to an external norm?

e. Is it possible to assess the justness of a particular intellectual property
transaction or practice or is assessment possible only by aggregating
transactions and practices?

f. If a distribution at either the national or international level cannot be de-
scribed as just, what change(s) to the relevant intellectual property rule are
necessary to achieve a just distribution?
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g. Which institution(s) has (have) the competence to assess the adequacy of
the distribution at the national and/or international level?

2. Innovation Management

This probe focuses on the nexus between the patent system and the manage-
ment or governance of innovation systems. It has three aspects. The first is the
management of research and development from the discovery phase, through
to innovation and finally to development and its ties to the patent system. This
involves the determination of which organizations—public, private or mixed—
conduct biotechnological research, how research results are communicated, how
research material is shared and whether and how innovation is bundled prior to
commercialisation. The second aspect is more clearly focussed on the effects of
the patent system on research and development. This itself has several aspects
including how patents affect the choice of scientific approach (fundamental vs.
applied), research targets (enlightenment vs. use), bias (overt and inherent) and
delay in the diffusion of research results.’! The third is how patents contribute to
attracting financing to carry on R&D and the development of entire supply chains
that make possible the manufacturing and distribution of these innovations. In
addition, patents have an impact on the heterogeneity of core and applied bio-
technology firms in the many sectors in which they carry out their activities.

This probe provides a better understanding for the context in which biotechno-
logical innovation takes place and is used. It thus leads to a better understanding
of the ethical and legal issues at play, revealing some that would otherwise go
unnoticed—such as the effect of patents on the selection of research targets—and
diminishing others—such as a fear that patents will lessen disclosure. The probe
also focuses attention on the interaction between financing and the patent system.
Unlike the assumption which presumes that patents are necessary to increase inno-
vation, this probe provides the opportunity to frame questions about the degree that
industry actually investigates the breadth and validity of patent claims as opposed
to their very existence. Given the existence of substantial levels of uncertainty in
the biotechnology field over questions of validity and patent breadth, it is unclear
at present whether introducing other forms of uncertainty—for example, with
respect to ethical validity—will affect a company’s ability to attract financing.
This probe thus provides a more subtle way of assessing the needs of industry
with respect to patent rights.

Through this probe, one can put forward a number of questions that could
steer future research. These include the following:

a. Ought firms to be left free to determine the use of biotechnological innovation?

b. How important are patents to attracting financing (venture capital) in dif-
ferent countries?
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c. Is the distribution of what is being researched affected by the existence
of the patent system? If so, how? If so, is it ethically problematic to skew
this distribution of research targets?

d. How clear and certain must a patent claim be in order to attract financing?
That is, to what degree do uncertainty in the validity and breadth of patent
claims affect a company’s ability to attract investment?

3. Knowledge Management

Rather than focusing on innovation systems, this probe centres on the diffusion
of information. It thus captures an important element inherent in the assumption
that intellectual property protection is an optimal policy tool, but in a more precise
manner. Among its several components is an analysis of the relationship between
knowledge transfer and competence building. At the national level, these strategies
may be combined but their relative importance has yet to be determined. At the
international level, these strategies tend to be seen in opposition to one another.
Second, this probe involves analyzing alternative (or perhaps complementary)
diffusion strategies, e.g., licensing, sale, foreign direct investment or nothing
at all. Third, this probe provides for an analysis of knowledge accumulation,
whether through patent pools, consortia or other means of complementary asset
management. Fourth, it calls for an analysis of various strategic management
capabilities, from human resource management, skill development, to business
organization options to security options.

Using this probe, one focuses attention on how firms transfer knowledge be-
tween universities, between university and industry, among industry players and
also between firms internationally. The probe draws attention to the need to develop
a skilled set of managers and the investigation of licensing options and practices.

Following this probe, one is led to formulate questions such as the following:

a. To what extent ought the holders of intellectual property rights to be able to
enter into private contractual arrangements that negate statutory limitations
(presumably enacted for a valid public purpose) placed upon the exercise
of those rights? For example, to what extent ought a patent holder to be
able to impose contractual provisions that take away a licensee’s ability
to conduct research under a research exemption?

b. To what extent ought one to use technology transfer to assist developing
countries as opposed to more traditional systems such as the direct provi-
sion of goods and services?

c. How ought the tension between intellectual property law—which creates
property rights limiting control over innovation—and competition law—
which seeks to limit the potential for market power that comes from control
over goods—to be resolved? Which institutional actor(s) ought to determine
the boundary between intellectual property law and competition law?
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d. To what degree ought knowledge management questions be delegated to
the private sector? In other words, should they be regulated by the public
or by the private sector?

4. Integrity of Living Things

This probe aims at providing a more subtle contextual analysis of patent rights
that takes into consideration not just the consequentialist arguments normally used
to justify or critique patent systems or changes to those systems, but also those
involving duty-based analyses and evaluations. It examines the way that the pat-
ent system influences perceptions of life and of living organisms. In doing so, it
follows up on the criticism provided earlier under the assumption that patents are
ethically neutral. By focussing attention on flourishing (of both human beings and
other organisms) in the context of ecosystem health, biodiversity, human health,
and the issues associated with dignity, freedom and integrity of life,” this probe
provides a way to examine the spillover effects of patents on ethical norms.

This article proposes the use of this probe as a way to open discussion rather
than presuming that there is something necessarily special about the integrity of
non-human life forms. The purpose here is to investigate claims that too often
fall outside of the patent debate, not to resolve them in favor of one position or
another. The status of animals is contentious within society and thus it is appropri-
ate that one not ignore the impact that the patent system has on this status in one’s
consideration of the patent system. As the following quotation from the majority
decision in Commissioner of Patents v. President and Fellows of Harvard College
in Canada case illustrates, the way that one views animals has a clear impact on
one’s analysis of patent questions:

Although some in society may hold the view that higher life forms are mere
“composition[s] of matter,” the phrase does not fit well with common under-
standings of human and animal life. Higher life forms are generally regarded as
possessing qualities and characteristics that transcend the particular genetic mate-
rial of which they are composed. A person whose genetic make-up is modified by
radiation does not cease to be him or herself. Likewise, the same mouse would exist
absent the injection of the oncogene into the fertilized egg cell; it simply would
not be predisposed to cancer. The fact that it has this predisposition to cancer that
makes it valuable to humans does not mean that the mouse, along with other animal
life forms, can be defined solely with reference to the genetic matter of which it
is composed. The fact that animal life forms have numerous unique qualities that
transcend the particular matter of which they are composed makes it difficult to
conceptualise higher life forms as mere “composition[s] of matter.” It is a phrase
that seems inadequate as a description of a higher life form.”

Patent law does include one tool linked to the type of non-consequentialist
concern raised by this probe: the ordre public or morality clause. This provision
exists in the patent laws of most jurisdictions (e.g., within the European Patent
Convention) and permits patent offices to withhold patents over inventions the
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commercialisation of which is likely to cause public disorder or to undermine
shared fundamental norms.** This tool is not without criticism. In fact, the clause
is seldom used and, when it is, it seems to be invoked in an ad hoc manner.”

Through the use of this probe, one can focus attention on the use of the ordre
public clause and its alternatives, e.g., blanket exclusions from patentability and
regulations external to patent systems for dealing with ethical concerns, if these
are necessary to protect the integrity of living things.

Specific questions relating to this probe include the following:

a.

How does one determine the normative framework in which to evaluate
claims of the integrity of living organisms?

Does an organism’s integrity entail duties for others?

Is the intrinsic value of biodiversity, as highlighted in the Convention on
Biological Diversity, a coherent basis on which to formulate soft or hard
law?

Is it coherent to consider non-consequentialist ways of thinking about
patents?

If so, to what extent ought the patent system to take into account shared
fundamental norms within society?

Does a given decision to grant a patent over a life form work in opposition
to principles relating to the protection of living things?

Does innovation fail to take into account the natural way of things including
the tendency for the evolution of plants and animals to achieve the survival
of the fittest?

Do domestic patent systems and/or international patent rules provide ad-
equate mechanisms to protect the integrity of living things?

Which actor(s) is (are) institutionally competent to make the above deter-
minations: legislatures, courts, patent tribunals, patent holders, regulatory
bodies or others?

Is it permissible for decision-making to not take into account the compli-
cated nature of the interaction between living things?

If norms are to be taken into account within the patent system, which
structures are required to accomplish this?

5. Sovereignty

This probe analyses the implications of patent regimes within the international
legal and political context. Starting with an understanding of nation states and
their legal capacities (and incapacities), it provides an avenue to explore the ability
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(and desirability) of states to exercise unconstrained domestic decision-making
authority as a matter of both de jure regulation and de facto economic and political
reality. Through the use of this probe, one can also explore questions of optimal
institutional design in terms of national or international regulatory regimes.

In order to apply this probe effectively, one must first distinguish between
sovereignty as a function of the political reality of international relations and sov-
ereignty as a matter of international law. The sovereignty of states, a foundational
principle of international law,* provides that all states are juridical equals, not-
withstanding significant differences in political and economic power. Accordingly,
states are at liberty to establish their own domestic norms without interference
from other states. States may cede sovereignty by agreeing to comply with in-
ternational norms, but such consent, except in certain limited circumstances,”’
cannot be compelled. Thus states are free to decide on the basis of enlightened
self-interest or other normative rationales whether to act in concert with others in
establishing and maintaining international norms to address particular concerns
transcending the territorial boundaries of any one state’s sovereign jurisdiction.

One of the most compelling imperatives for ceding sovereignty is the increasing
pace of economic liberalization and integration. States appear willing to forego a
certain amount of autonomy over domestic legal affairs in order to participate in
an increasingly liberalized international trade regime. Of particular relevance for
this analysis is that an overwhelming majority of states have ceded sovereignty
in matters of domestic intellectual property law and policy to the World Trade
Organization.”® Pursuant to the TRIPs Agreement, while intellectual property
rights remain bounded by territorial jurisdiction—that is, no truly international
intellectual property rights exist—the degree of regulatory harmonization imposed
by minimum substantive levels of intellectual property protection pursuant to the
TRIPs Agreement are in many cases functionally equivalent to a supranational
intellectual property regime.”

No clear consensus yet exists as to whether universal standards of protection
benefit developing states,'® thus making it difficult to assess the implications of
harmonized standards in relation to concerns of state sovereignty. For example,
as to the inherent tension in the international legal order between universality and
particularity, one could argue that the TRIPs regime provides sufficient transitional
periods and “wiggle room” for developing states to tailor universal standards in
a manner that does not compromise domestic objectives.!”! On the other hand,
several issues of particular importance to developing states remain unaddressed.
For example, the TRIPs regime is not capable as yet of accommodating or fairly
allocating gains from trade involving traditional knowledge, i.e., the various
methods by which communities collectively gather, process and transfer infor-
mation that is of potential use to the biotechnology industry. Fitting traditional
knowledge into a standard Western intellectual property regime predicated for
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the most part on the notion of possessive individualism is not only undesirable in
normative terms, but for practical reasons may not even be possible.

Another difficult area of focus involves the potential for regulatory arbitrage
and the effect this has on domestic intellectual policy even in the absence of legal
constraints. Again, the recent Supreme Court of Canada decision in Harvard
College'” provides an illustrative example. The universal minimum standards of
patent protection mandated by the TRIPs Agreement provide sufficient scope for
regulatory diversity in relation to the patenting of higher life forms. Art. 27(1)
obliges Member States to make patents available “for any inventions, whether
products or processes, in all fields of technology” and requires that patent rights
must not discriminate on the basis of “the place of invention, the field of tech-
nology and whether products are imported or locally produced.” Certain express
exceptions to these requirements, however, are provided in Art. 27(3)(b) for
“animals other than micro-organisms,” and most importantly, in Art. 27(2) which
permits Member States to “exclude from patentability inventions, the prevention
within their territory of the commercial exploitation of which is necessary to
protect ordre public or morality, including to protect . . . animal . . . health.”

As a matter of positive law, Member States are free to withhold patents for
higher life forms. This scope for regulatory diversity acknowledges that states
may have various rationales, whether economic or ethical, for limiting the scope
of patent protection in living beings to micro-organisms. As a matter of political
reality, however, given increasing global economic integration and the mobility
of capital and research and development facilities, states may decide (often mis-
takenly) that the availability of regulatory arbitrage in the biotechnology industry
acts as a de facto constraint on regulatory diversity. Justice Binnie articulated this
concern in dissent in the Harvard College decision, where he stated that “[t]he
mobility of capital and technology makes it desirable that comparable jurisdictions
with comparable intellectual property legislation arrive (to the extent permitted
by the specifics of their own laws) at similar legal results.”'*

While the imperative of increasing economic liberalization may lead states to
cede sovereignty in matters of domestic patent protection to international regimes
such as the WTO, states may also decide to cooperate at the international level
in circumstances where the transboundary nature of a particular problem renders
domestic autonomy irrelevant. In other words, while internal decision-making may
be directed towards achieving a particular result, the desired domestic objective
will be frustrated unless the domestic decision is consistent with a critical mass
of international consensus.

Once again, the issue of patenting higher life forms provides a particularly
apt example of the type of ethical considerations that tend to overwhelm domes-
tic decision-making capacity. As stated above, the WTO does not impose legal
constraints upon Member States seeking to implement a particular (as opposed
to universal) ethical conclusion regarding the legitimacy of patenting higher life
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forms. States are also permitted in more expansive and direct terms to restrict the
scope of patentability on the basis of considerations of public order and morality.
Accordingly, states such as Canada, following on the Supreme Court of Canada’s
decision in Harvard College, could reform patent legislation by incorporating
ethical considerations directly into the patenting process. The end result may be to
grant patent protection over higher life forms, but the normative rationale would
include both the standard utilitarian justification for patent protection as well as
an ethical analysis of the legitimacy of property rights in higher life forms.

Lacking an international consensus, however, as to the efficacy and ethical
legitimacy of granting patents in higher life forms, a unilateral decision to with-
hold patent protection is unlikely to promote a state’s ethical and social values.
Sovereignty in this regard both enables and constrains; states may regulate to
achieve internal policy objectives in relation to the patenting of higher life forms
but are unable to exert extraterritorial effect upon the ethical decision-making (or
lack thereof) taking place in other states. As stated by Gold, “[i]n the absence of
an international consensus to the contrary, research undertaken in the rest of the
world may well be conducted without regard to ethical and social concerns.”'*

Given the extent to which intellectual property has been linked with the
normative justifications and positive international trade rules implemented by
the WTO, a significant if unexamined deficiency of the institutional design of
the TRIPs Agreement is the lack of any formalized process for working toward
international consensus on the ethical legitimacy of controversial applications in
the field of biotechnology. Allowing scope for moral particularity as an exception
to otherwise universal minimum standards of protection may appear to be an
exercise in cultural sensitivity. As a practical matter, however, localizing ethical
concerns at the national level amounts to nothing more than moral procrastina-
tion. Moral particularity has a certain prima facie appeal, given the difficulty of
rehabilitating universality such that the term no longer echoes an oppressive and
colonizing history. Humanity’s common genetic heritage, however, transcends
geopolitical boundaries, as does the nature of humans’ shared existence on this
planet with other species. Presumably, collective decision-making is required
prior to adopting controversial genetic engineering technology capable of altering
this shared destiny. Moral particularity in these circumstances offers sovereign
states nothing more than the promise of conscientious but ineffective objection.

This probe leads to the formation of specific questions relating to the interac-
tion of intellectual property and international law, such as the following:

a. Might the international intellectual property rules that apply to a particular
transaction or practice provide scope for ethical considerations to be taken
into account?

b. Might the international intellectual property rules applying to a particular
transaction or practice provide for regulatory diversity in the event that an
ethical consensus cannot be reached?
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c. Do international trade conventions provide an appropriate institutional
structure through which to consider ethical diversity and consensus?

d. Can legitimate ethical concerns be distinguished from attempts to impose
non-tariff barriers to trade?

e. Notwithstanding that international trade rules mandate only minimum
standards of protection, does protection ahead of the curve—that is, beyond
what is required by international convention—in any one state require other
states to “ratchet up” domestic levels of protection in order to maintain the
expected allocations of benefits and burdens under the WTO regime?

6. Economic Efficiency

The optimal patent policy is apt to differ across countries, especially across
countries at different levels of development. One reason for this is that most in-
novation occurs in the developed world. Consequently, developed countries such
as the United States, Europe (in particular Germany), and Japan are the major
sources of knowledge-based goods.!% Developed countries favor stronger pat-
ent protection because this protection enhances their international comparative
advantage in those goods that embody intellectual property.

In contrast, developing countries are mainly imitators (and some countries
lack even the ability to imitate). Developing countries typically favor weak pat-
ent protection so that they can take the fullest advantage of knowledge in-flows.
The developing world lags behind the technology frontier and views weak
patent protection as vital to its efforts to close the technology gap. The bulk of
sales revenues for high-tech goods come from developed countries. Developing
countries argue that stronger patent protection in their small markets would make
little difference for encouraging R&D, but would come at a large sacrifice. Jobs
(wage income), profits and consumer surplus would be lost due to local firms no
longer being allowed to sell imitations in the local market. Also, few consumers
have the income to buy original products from abroad, so sales of imitations do
not truly deprive innovators of revenues.

Despite the above differences in incentives between developed and developing
countries, the TRIPs Agreement seeks to standardize patent protection globally.
The goal of knowledge dissemination also casts doubt on the need for global patent
harmonization. Knowledge is disclosed upon the first patent for an invention. If
an inventor patents a product in the United States, the knowledge dissemination
goal has been achieved for that invention. There is then essentially no additional
knowledge revealed through filing patents in other countries. From the view of
sharing knowledge, a system of strong protection in the United States could be
sufficient. The maximum protection among the major markets could be more
important than the minimum protection among the minor markets.

Grossman and Lai argue that harmonizing patent protection is not necessary for
global economic efficiency.'®Any degree of incentive to innovate can be achieved
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by a mixture of patent policies, from harmonization to strong protection in de-
veloped countries and weak protection in developing countries. Harmonization
is the extreme that is worst for developing countries. McCalman has also argued
that the United States and other developed countries (with the notable exception
of Canada) are the primary gainers from the TRIPs Agreement.'”’

Many developing countries are urging that the TRIPs Agreement be re-
examined in the next round of trade negotiations. As part of the process of
linkage-bargain diplomacy through which the WTO was negotiated, they agreed to
TRIPs in exchange for trade concessions from the developed world in such areas
as agriculture. Many developing countries argue that the developed countries are
not holding up their end of the deal and that the TRIPs Agreement is turning out
to be harder on their economies than anticipated. To the extent that the developing
countries regret agreeing to TRIPs, the agreement may be difficult to enforce.

The economic efficiency probe seeks to place the traditional concept of
economic efficiency of patents in a broader context. This context includes consid-
erations of: (i) industry differences in the effects of patents, (ii) country differences
in patent systems, (iii) differences in forms of intellectual property (e.g., patents
vs. trade secrets), (iv) differences in economics conditions (such as level of de-
velopment) that influence the effects of patents, (v) differences in the means of
exchanging intellectual property (e.g., via trade, foreign direct investment, and
licensing), and (vi) the direction of causality between the national development
of patent systems and national capacity to innovate.

Application of this probe involves a series of questions to help assess the
design of patent policy for improving economic efficiency:

Industry differences in the effects of patents:
a. How does the knowledge disclosed by patents differ across industries?

b. How does the optimal strength of patent protection depend on the ease of
imitation relative to innovation in an industry?

c. Does the current patent system skew R&D in an industry: a) by type, such
as too many quality improvements and too few new varieties of goods or
too few improvements in process technologies, b) by innovation versus
imitation, or ¢) by basic versus applied?

d. Is the overall level of R&D too low in some industries?

Country differences in patent systems:

e. Do global minimum standards for patents increase economic efficiency?
Or should patent policy differ across countries at different levels of devel-
opment?

f. What re-distribution mechanisms could be developed to ensure benefit
sharing from patents?
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Differences in forms of intellectual property:

g. How are different forms of intellectual property rights (e.g., patents and
trade secrets) used simultaneously by strategic firms?

h. What re-distribution mechanisms could be developed to ensure benefit
sharing from patents?

Differences in economics conditions:

i. How does the size of domestic market, number of firms, R&D capability,
and other factors influence a country’s optimal patent system?

j-  What are the distributional implications of patents within and across coun-
tries at different levels of development?

Differences in the means of exchanging intellectual property:

k. What are the effects of patents on various means of international exchange
(e.g., trade, foreign direct investment, licensing, etc.)?

Direction of causality:

1. Does national capacity of innovation necessarily create incentives for the
development of national patent protection or visa versa?

m. What is the optimal timing for the strengthening of patents in developing
countries?

7. Risk Management

This probe examines the link between the patent system and the triad of
scientific risk assessment, risk analysis and the management of various forms of
environmental risk and potential harms to biodiversity. Among the tools relevant to
the science-policy interface used to handle such risks have been the precautionary
principle and the principle of future generations (that costs and risk ought not to
be imposed on future generations).

As one of the mechanisms intended to encourage innovation, the patent system
can be used as a tool to direct where inventive effort is put. This probe thus offers
the opportunity to concentrate on mechanisms available to adjust incentive effects
within the patent system—for example, through determinations of patent scope
and exemptions—to better concentrate inventive activity.

This probe leads to the formulation of questions relating specifically to the
link between innovation and safety, such as the following:

a. When new forms of harms are introduced (e.g., GMOs), what is the effect,
if any, of the patents in increasing/decreasing/managing these harms?

b. Which institution(s) is (are) responsible for managing risk?
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IV. CoNcLusIoN

The limitations placed on current thinking about the role of patents in law, eth-
ics, economics, management and philosophy hinder academic analysis and policy
development in developed and developing nations alike, at both the domestic
and international level. Illustrating the limitations of four of the most significant
assumptions in the literature ought to encourage academics and policy makers
to take a more holistic and contextual approach to intellectual property regimes
in the biotechnology sector.

In this article, the authors have designed a conceptual framework that focuses
more on transdisciplinary evaluation than discipline-specific predictions based on
questionable assumptions. The seven probes adopted to implement this conceptual
framework provide the comprehensive analysis necessary before societies around
the world can develop intellectual property law and policy designed to capture the
benefits from advances in biotechnological development. These probes provide
researchers and policy-makers with a flexible analytic framework within which
to investigate how patent systems related to biotechnology actually work. These
probes do not impose the narrow perspective of the assumption-based approach
that they replace. Rather, they lead researchers and policy-makers to ask better,
more contextual questions about the patent system that can be answered within
a transdisciplinary framework capable of providing comprehensive solutions.

The questions set out in the above discussion of the probes are general in
nature. While these questions are interesting in themselves, they can be further
refined and contextualized within a more directed analysis of particular aspects
of biotechnology intellectual property. In particular, they can be used to help
understand and eventually resolve particular problems that may arise with re-
spect to, for example, the patenting of genetically modified plants or of human
genes used in determination of disease risk. More work is therefore needed to
transform these general questions into more particular and concrete research and
policy questions.

Finally, the probes articulated here are the raw materials for manufacturing
alternate models of intellectual property regimes that will illustrate how changes
to patent systems could bring about desirable changes in the social effects of
patentable innovation. Is this social engineering? Yes, but what is the alternative?
Patent systems are widely criticized for a number of reasons, many of which
were captured in the analysis of the assumptions. Adopting the transdisciplinary
methodology of the seven identified probes can lead to conceptions of intellectual
property regimes lying outside the norm, a response to the reality that the even
the most ideal legal system will always inevitably make concessions to other
social considerations.

Purists about matters legal will no doubt object that intellectual property law
is not the domain of social engineers and should therefore not be co-opted as a
multi-purpose policy tool. If the foregoing can reach any general conclusion, it is
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that intellectual property is already a multi-policy purpose policy tool. As disclosed
above, intellectual property, particularly patents, not only structures innovation
but also allocates the resulting benefits and costs of innovation. Indeed in fields
such as biotechnology innovation patents are as much an input norm of innovation
and the resulting distributional consequences as they are a market-based output
product of innovation. Ultimately, then, the development of the analytical probes
suggested here is as much a reflection on how intellectual property structures
biotechnology innovation and governance as it is a door to visioning exercises
and model building about alternative intellectual property regimes.

McGill University, University of Guelph, Quebec Agency for Health Services and
Technology Assessment, University of Quebec at Montreal, University of Toronto,
Texas A&M University, University of Minnesota
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