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1. Introduction

If atrue “modern bioeconomy” < is to emerge in the years ahead, intellectua property will no doubt play a
critical role. Intellectual property rights — the manner in which they are recognised, traded and managed,
nationally as well as globally —will influence the form such a bioeconomy takes, where it will flourish and
flounder, and to whom the principal benefits will flow. The general aim of this paper is to canvass those
issues. In summarising the available evidence about intellectual property’s impact upon incentives and
access, and applying that body of evidence to the health and industrial biotechnology sectors, we may
formulate arough forecast of our bioeconomic future.

»2

Cognisant, however, that intellectual property increasingly constitutes the terrain upon which disputes over
North-South inequalities are waged, our paper also attempts to place its analysis within current
international discourse, as evidenced by the WIPO Development Agenda and the WHO's
Intergovernmental Working Group on Public Health, Innovation and Intellectual Property. Throughout our
analysis we endeavour to take the present “development divide’® into account, recognising that the
emergence of a modern bioeconomy portends, in the eyes of some, a new dimension of wealth and health
inequity along a “biotechnology divide”,* or ese risks being perceived as a mechanism that helps
perpetuate the status quo.” Whileit is clearly premature to determine the truth behind any such allegation —
the evidence of social welfare impacts of increased intellectual property protections in developing
countriesin the “post-TRIPS’ erais, thusfar, unclear® — it would be a mistake to ignore it, asit shapes how
different countries and regions understand and discuss intellectual property. In any event, to the extent that
one is concerned with the impact of the bioeconomy on (especialy developing) countries, one cannot
ignore the importance of distributive justice in one's analysis. The promise of a bioeconomy ought,
therefore, to be connected to something greater than economic growth in and of itself.” Indeed, developing
countries have been encouraged to revamp or fundamentally alter their intellectua property systemsin line
with systems of the West on the strength of biotechnology’s promise to deliver nothing short of
emancipation. We therefore offer our survey of intellectual property (IP) issues in the context of the
current development divide and attendant distributive justice concerns.

In terms of structure, the paper is organised along atemporal dimension. Section 1 canvasses the “state of
the art”, utilising the available empirical evidence (from the past, albeit as recent as possible) to probe two
intersecting relations: the role IP plays in terms of incentivising biotechnological innovation, and how IP
facilitates versus circumscribes access to biotechnological research inputs and outputs. Our analysis of
each relation, moreover, reflects the above normative agenda: we highlight ways in which the status quo
fails to remedy the development divide while aso suggesting potential solutions to address industrial and
public health issues in developing country contexts — in essence, performing a global cost-benefit analysis

2 For the purposes of this Chapter, we use the term “bioeconomy” in a relatively narrow sense — that is, it is not meant to
encompass industria sectors based on the use of any and al kinds of living materials. That would include traditional industries
such as forestry, fishing, food processing, and select textiles. Rather, we use the term to capture more modern biotechnologies
(e.g. technologies based on genetic or cell/tissue engineering), and we focus specifically upon biotechnologies with health and
industrial fields of application. Precise definitions of these terms are offered in the Appendix to this paper.

3 Margaret Chon, “Intellectual Property and the Development Divide” (2006) 27:6 Cardozo Law Review 2813 [hereinafter Chon,
“Development Divide'].

4 E. Richard Gold et al., “The Unexamined Assumptions of Intellectual Property: Adopting an Evaluative Approach to Patenting
Biotechnological Innovation” (2004) 18 Public Affairs Quarterly 299 [hereinafter Gold et al., “Unexamined Assumptions’].

5 Some have argued that the very notion of a bioeconomy and the institutions engaged in exploring the prospect thereof have only
reproduced dominant economic ideologies — serving, in other words, as a legitimating programme for wealth and power
imbalances extant between the West and the rest. See, e.g., Kean Birch, “The Neoliberal Underpinnings of the Bioeconomy: the
Ideological Discourses and Practices of Economic Competitiveness’ (2006) 2:3 Genomics, Society and Policy 1.

6 See for eg., Carsten Fink & Keith E. Maskus eds., Intellectual Property and Development: Lessons from Recent Economic
Research (Washington, DC: World Bank, 2005) [hereinafter Fink & Maskus, Intellectual Property and Development].

7 See Chon, “ Development Divide’, supra note 3, citing, inter alia, Amartya Sen, Development as Freedom (New York, NY:
Random House, Inc., 1999).



throughout. The first section concludes by foregrounding the risk of continuing to analyse IP issues from
within an “innovation versus access’ paradigm. Section 2 is best characterised as focusing on the present.
We explore several different IP regimes, whether or how they are likely to change or are already changing
in response to globalising forces and international institutions, and in turn ponder how those (shifting)
regimes could shape the evolution of a bioeconomy for a particular country, region, or perhaps even
globally. The second section also considers whether changes in the field of biotechnology itself raise new
or pressing IP challenges. Two cases are considered. The first speaks to the increasingly globalised nature
of scientific research, by examining the patentability of stem cell technologies around the globe and
delving into a host of other 1P issues raised by one large-scale cross-border research initiative, the “ Cancer
Stem Cell Consortium” proposed between Canada and the State of California. The second case study
zeroes in on one emerging area of biotechnology, synthetic biology, and evaluates whether it represents a
“perfect storm” of 1P problems as some commentators allege? Section 3 concludes the paper with a set of
general remarks and cautious predictions about the future, the onset of a viable modern bioeconomy, and
the place of IPin terms of advancing distributive justice concerns within each.

A fina introductory word about scope: our review of the evidence and analysis of diverse IP regimes is
necessarily overarching in nature and subject to certain limitations, including space. We are also working
with certain definitions of “health” and “industrial” biotechnology and, insofar as possible, attempting to
limit our inquiry with those definitionsin mind.® However, as explained next, the available evidence is far
from complete, which requires us to stray outside these parameters on occasion. Further, given the genera
scarcity of evidence, we presume (unless there are particular reasons for resisting this) that what appliesin
one area appliesin others. Thisis particularly true with regard to industria biotechnology, which has been
very lightly treated in comparison with the more widely studied health biotechnology. While there are
obvious differences between health and industrial biotechnology — in terms of both industrial structure and
policy implications — we have drawn on existing knowledge of the former to inform our analysis of the
latter. Finally, while the analysis does contemplate multiple forms of IP protection (copyright; trade
secrets; know-how), it is heavily skewed towards patent rights as they are the dominant, if not preferred,
mode of |P protection in the biotechnology realm, not to mention the most studied and controversial.

2. State of the Art

2.1 Evidentiary Limitations

The assumption that intellectua property rights generally, and patent rights in particular, arecrucial if not
absolutely necessary to foster innovation is deeply engrained in governmental policy making and judicial
reasoning in many developed countries.’® Nevertheless, even in the pharmaceutical and biotechnology
sectors where the case for intellectual property appears strongest owing to high R& D costs, lengthy time to
market, etc., there remains only a “modest body of evidence’ to support this thinking."* Early empirical

8 Arti Rai & James Boyle, “Synthetic Biology: Caught between Property Rights, the Public Domain, and the Commons” (2007) 5:3
PLoS Biology 389 [hereinafter Rai & Boyle, “Synthetic Biology”].

® Definitions of these categories are provided in the Appendix.

10 Gold et al., “Unexamined Assumptions’ supra note 4.

1 E. Richard Gold et al., “Needed: models of biotechnology intellectual property” (2002) 20:8 TRENDS in Biotechnology 327,
citing A.J. Glass & K. Saggi, “Licensing versus Direct Investment: Implications for Economic Growth” (2002) 56 J. Int. Econ.
131; N. Gdlini & S. Scotchmer, “Intellectual property: when is it the best incentive system” In Innovation Policy and the
Economy, vol. 2, Jaffe et al. eds. (MIT Press: 2001) at 51; and, Keith E. Maskus, Intellectual Property Rights in the Global
Economy, Institute for International Economics, Washington DC (2001).
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studies of individua countries performed in the 1960s found that patents positively influenced levels of
innovation by 15-25%." But as Gold et al. explain in detail:

More recent work has...cast doubt on this conclusion. The international economics literature
considers cross-country differences in patent systems and the implications of these differences for
economic behavior. Thelink between patents and innovation in the multi-country (open economy)
islessclear.

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, [...] 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 comparisons are difficult. Since countries rarely radically change their
patent systems without changing fundamental aspects of their economies, single jurisdiction
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, [...] industry rarely relies solely on a single patent to secure its inventions.
Normally, firms use a combination of patents, trade secrets, and even trademarks 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 intellectua property management mechanisms make it difficult, if not impossible, to
isolate the effect of patents on innovation.™

Yet many countries consider patents “to encourage the right kind of innovation” and have “not only
unconditionally [accepted] the assumption that the patent system is economically efficient, but aso
ingtitutionalize[d] this assumption by relying to an ever-greater degree on patent protection as a policy
tool.”** The effects of this policy shift are readily observable (although factors other than policy change
are also a work, including, notably, the maturation of the biotechnology sector itself).”® The number of
patent applications filed and associated activities (e.g. licensing agreements entered into; start-up
companies formed) have increased exponentially over the last two to three decades.’® The number of
technology transfer offices — the entities largely responsible for executing these activities — at academic
research institutions has also grown dramatically during the same period.*

2 Gold et al., “Unexamined Assumptions’, supra note 4 at 303-04, citing M. Schankerman, “How Valuable |'s Patent Protection?
Estimates By Technology Field” (1998) 29:77 RAND J. of Economics 77; M. Schankerman & A. Pakes, “Estimates of the Vaue
of Patent Rights in European Countries During the Post-1950 Period” (1986) 96 The Economic Journal 1052; E. Mansfield, M.
Schwartz & S. Wagner, “Imitation Costs and Patents: An Empirical Study” (1981) 91 The Economic Journal 907.
1% Gold et al., “Unexamined Assumptions’, supra note 4.
14 Gold et al., “Unexamined Assumptions”, supra note 4 at 307.
1 D.C. Mowery, R.R. Nelson, B.N. Sampat, & A.A. Ziedonis, “The Growth of Patenting and Licensing by U.S. Universities: An
fgssasment of the Effects of Bayh-Dole Act of 1980” (2001) 30 Research Policy 99.

Ibid.
7 For example, although less than a handful of U.S. universities had created organizations like WARF to manage patent portfolios
in the early twentieth century, only 27 TTOs existed before 1980. During the “boom” years of 1983 to 1999, however, 122 offices
were created in the U.S. See Association of University Technology Managers, AUTM U.S. Licensing Survey: FY 2005, Survey
Summary, at 17 (2007), online: <http://www.autm.net/events/File/lUS_LS_05Final(1).pdf> (visited Apr. 11, 2007). The first three
TTOs in Canada were established during the 1970s at McGill University, L'Ecole Polytechnique, and Cape Breton University.
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While a host of concerns have been levied against this state of affairs, alleging that the practice as well as
the integrity of the scientific research is under unprecedented threat (by virtue of patent blocking, hold-up,
royalty stacking, or so-called “anticommons” issues, and the inevitable skewing of research agendas),’ to
date the evidence has generally not borne them out.® Recently, new evidence of a modest anticommons
effect has surfaced but clearly more empirical research is necessary.® Still, biotechnology research, its
many sub-disciplines and offshoots, is not grinding to a halt. And this is notwithstanding infamous
examples such as Myriad Genetics Inc.’s alleged attempt to assert its patent rights against hedth care
providers in Europe, Canada and elsewhere performing diagnostic tests for genetic alleles correlated with
breast cancer. Rather, members of the research community have adopted “working solutions’ to
circumvent additional costs of patent rights, operated on the assumption that a research exemption will
immunise them from liability in the event of an infringement action, or chosen to remain ignorant of any
patent rights implicated by their line of research inquiry.?

In this regard too, however, the evidence is deficient or inconclusive. As explained in greater detail below
when considering the relation between |P and access to research inputs and outputs, some level of concern
exigts that these working solutions may mask subtler research shaping effects tied to who can participate in
the research process and what types of research they are apt to engage in. In one field of biotechnology,
diagnostic testing, there is a reasonably strong empirical basis to believe that there is a bona fide problem.
How far this extends within health biotechnology remains unknown. Overall one can conclude that, while
patent rights may not be impeding research and development in general, they are, by direct or indirect
means (including through miscommunication), impeding health care delivery.”? As biotechnology
progresses further and further away from a single mutation, single function model towards a more complex
analysis of multiple genes, their functions, and complicating environmental factors, some suggest that
anticommons-type problems are more likely to ensue.® Given our limited state of knowledge, one cannot
make similar statementsin respect of industrial biotechnology.

Thus, broadly speaking, the evidence is inconclusive in terms of how important or detrimental 1P rights can
be to progress in health and industrial biotechnology. And as a result, stakeholders on all sides of the
debate have become selective in what evidence they choose to pay attention to or invoke, the increasing
polarisation and contributing to the present impasse over what, if anything, should be done. However, it is
critical to recognise how non-stated assumptions about what counts as a positive versus negative effect of
patents contribute to this impasse. Commentators' conclusion as to whether an anticommons exists, for
instance, often turns upon whether or not they foresee certain things (e.g. the ability to negotiate a material
transfer agreement) as being linked directly to patent rights® In our view, it is better to adopt a

Eleven “key” Canadian universities followed suit during the 1980s. See Donald Fisher & Janet Atkinson-Grogjean, “Brokers on
the Boundary: Academic-industry Liaison in Canadian Universities’ (2002) 44 Higher Education 449.

18 \/arious terms are used but there are essentially two types of problems, each of which is explained in subsection 1.3.1 below.

19 7. caulfied, R. Cooke-Deegan, S. Kieff & J. Walsh, “Evidence and Anecdotes: An Analysis of Human Gene Patenting
Controversies’ (2006) 24:9 Nature Biotechnology 1091 [hereinafter Caulfield et al., “ Evidence and anecdotes’].

2 Moreover, as Gold et al. explain in response to Caulfield et al., “ Evidence and anecdotes’, ibid., policy makers may not have the
luxury of waiting as they “must make their decisions here and now based on the evidence that does exist and the best hypotheses
avalable. The health care system cannot wait, for example, for the true dimensions of the anticommons problem to be clear before
addressing pressing political and social issues...” See E. Richard Gold et al., “Gene Patents — More Evidence Needed, But
Policymakers Must Act” (2007) 25:4 Nature Biotechnology 388 [hereinafter Gold et al., “ Gene patents’].

2 For asummary of these findings see Cauilfield et al ., “Evidence and anecdotes’, supra note 19.

2 See Gold et al., “Gene patents’, supra note 20.

2 John H. Barton, “Emerging Issues in Genomic Diagnostics’ (2006) 24 Nature Biotechnology 939 [hereinafter Barton,
“Emerging issues’]; and, National Research Council, Reaping the Benefits of Genomic and Proteomic Research (National
Academies Press, Washington D.C.: 2006) [hereinafter NRC, Reaping the Benefits].

24 For an in-depth discussion of this examplein particular, see Section 1.3.1 below.
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consequentialist perspective when identifying the positive and negative effects of patent rights. From this
perspective, patents are justified to the extent that the direct and indirect consegquences of their existence
increase wealth, health, and industria practices more than they harm these. True, they may have positive
or negative effects on other walks of life, but those will be too hard to identify let alone measure. What is
important to note, rather, is that effects (positive and negative) are not those that arise from a reading of
applicable patent legidlation, but rather from how real people actually react and deal with IP. Therefore, if
IP rights are so confusing that people stay away from some research or if there is a miscommunication that
leads people to not conduct certain work, that negative effect is, from a consequentialist perspective,
accurately attributable to IP. Indeed, in hindsight, Myriad Genetics main mistake appears to have been in
failing to effectively communicate its business plans; it claims never to have intended to exercise its patent
rights against health care providers. But because of how its actions were perceived, this instance is rightly
characterized as a patent problem in our view. Conversdly, if a patent law prohibits certain behaviour that
in practice is nevertheless widespread, then this is not a negative effect of patents. This explains, we
suggest, the findings of Walsh et al.” that the fact that the United States possesses no research exception
does not impede research, as researchers simply act as if such an exception existed. In short, an
anticommons or blocking situation that may not have to do with patent law per se remains patent law’s
problem if researchers or other potential users act as if patent law prevents them from doing something.
This does not mean that the solution to the problem is necessarily a change to patent legislation, but it
nevertheless counts as a cost of the patent system writ large.

In addition to limitations due to a general lack of evidence, this conceptual distinction is very seldom
acknowledged in the literature. As we turn to examine IP rights as incentives to innovate, and as barriers
or drivers of access, these limitations should thus be kept in mind and will resurface. Evidence regarding
bi otechnol ogy-related P issues in the devel oping country context, positive or negative, carefully defined or
otherwise, is, moreover, amost entirely lacking.?®

2.2 Incentives to Innovate

2.2.1 Nature of the innovation

The classic and, as yet, still dominant rationale for granting IP rights is to incentivise creativity and
innovation.”” However, while economists have long been able to show that some incentive to encourage
innovation is needed,” it remains contentious whether IP rights versus other rewards such as prizes and

% JP. Walsh, A. Arora & W.M. Cohen, “Science and the Law. Working Through the Patent Problem” (2003) 299 Science 1021
[hereinafter Walsh, Arora & Cohen, “Working Through the Patent Problem”; and, J.P. Walsh, C. Cho & W.M. Cohen, “Science
and Law. View from the Bench: Patents and Material Transfers’ (2005) 309 Science 2002 [hereinafter Walsh, Cho & Cohen,
“Patents and Materia Transfers’].

% K eith Maskus, for instance, concludes that there is alack of overall evidence with respect to developing countries, which are, by
no means, all alike. The most positive impact seemsto bein FDI [foreign direct investment — the investment of a firm directly into
the economy of another country, often through a subsidiary] but it is unclear how this balances against access. See, for e.g., Fink &
Maskus, Intellectual Property and Devel opment, supra note 6.

2" See for example Mark A. Lemley, “Ex Ante versus Ex Post Justifications for Intellectual Property” (2004) 71:1 University of
Chicago L. Rev. 129 [hereinafter Lemley, “Ex Ante versus Ex Post”]. We note that other justifications for granting patent rights,
such as their diffusion function, turn out to be unconvincing. The evidence to date is that patents are a poor source of information.
See, for example, A. Arundel & E. Steinmueller, “The use of patent databases by European small and medium-sized enterprises’
(1998) 10 Technology Analysis and Strategic Management 157; James Bessen, “Patents and tehe diffusion of technical
information” (2005) 86 Economics Letters 121.

2 K. Arrow, “Economic Welfare and the Allocation of Resources for Invention”, in Universities-National Bureau of Economic
Research Conference. Series, The Rate and Direction of Economic Activities: Economic and Social Factors (Princeton, Princeton
University Press. 1962).



government grants offer the best aternative.®® Innovation will, moreover, not cease to occur without IP
rights, and not simply because of non-economic motives to invent or governmental subsidies® The
evidence to date paints a much more nuanced picture where the relative importance of 1P rights (patents
especially) is contingent upon the nature of the innovation process in each particular industry or sector.
Dan Burk and Mark Lemley explain:

[IMnnovation differs by industry in a variety of ways. Each distinct technology displays an
idiosyncratic profile of technical and economic determinants for research, development, and return
on investment. Given this, there is no a priori reason to believe that a single type of lega
incentive will work best for every industry. Indeed, there is every reason to believe that achieving
optimal innovation in different industries will require greater or lesser measures of legal incentive,
and in some cases perhaps even no legal incentive at all.**

The strongest support for the incentivising effects of patents across all industries emanates from the
pharmaceutical industry. Major cross-sectora studies conducted by both Levin et al. and Cohen et al. in
the 1980s and 1990s, respectively, found that R&D managers in pharmaceutical companies attributed
significantly more importance to patent rights relative to their counterparts in other sectors® Earlier
studies by Mansfield as well as Taylor and Silberston reported similar findings, and these findings appear
to hold across jurisdictions.® Returning to Burk and Lemley’s point, the underlying reason why such
importance is attributed to |P stems from the nature of innovation in the pharmaceutical industry: the costs
associated with developing (new) drugs are relatively high whereas the costs of imitating them through
reverse engineering are relatively low.* Few pharmaceutical compounds survive the length of the entire
clinical trial process. Thelogic isthus that patents — as a means to recoup R&D costs associated with all of
the failures as well as the few that succeed — are needed to induce a company to take on those risks.

Early studies of hedth-related biotechnological products reported significantly lower attrition rates and
clinical development times® More recent studies with larger sample sizes contradict these findings,
however, and suggest that these R&D and regulatory “costs’ may be very similar to the pharmaceutical

2 See Nancy Gallini and Suzanne Scotchmer, “Intellectual Property: When Is It the Best Incentive System?”, in 2 Innovation
Policy and the Economy 51, Adam B. Jaffe et al., eds., 2001; Brian D. Wright, The Economics of Invention Incentives: Patents,
Prizes, and Research Contracts, (1983) 73 An. Econ. Review 691.

%0 See Lemley, “Ex Ante versus Ex Post”, supra note 27 at 130, citing Michael Abramowicz, “ Perfecting Patent Prizes’ (2003) 56
Vand. L. Rev. 115; Steven Shavell and Tanguy van Y persele, “Rewards versus Intellectual Property Rights’ (2001) J. L. & Econ.
525 at 537-540; and, Y ochai Benkler, “Coase's Penguin, or, Linux and the Nature of the Firm” (2002) 112 YaleL.J. 369.

31 Dan L. Burk & Mark A. Lemley, “Policy Leversin Patent Law”, Social Science Research Network Electronic Paper Collection,
online: <http://ssrn.com/abstract=431360> [hereinafter Burk & Lemley, “Policy Levers'].

%2 Richard D. Levin et al., “Appropriating the Returns from Industrial Research and Development” (1987) Brookings Papers on
Economic Activity 783; W. Cohen et al., “Appropriability Conditions and Why Firms Patent and Why They Do Not in the
American Manufacturing Sector” Working Paper (Pittsburgh: Carnegie-Mellon University 1997).

8 C.T. Taylor and Z. A. Silberston, The Economic Impact of the Patent System (Cambridge, UK: Cambridge University Press,
1973); Edwin Mansfield, “Patents and Innovation: An Empirical Study” (1986) 32 Management Science 175. In Europe, Arundel
and Kabla determined that only firms operating within four industrial sectors — pharmaceuticals and chemicals chief among them —
were more likely than not (i.e. in greater than 50% of cases) to file a patent application in respect of a particular innovation.
Anaogoudy, a study conducted in Switzerland found that patents were regarded as an effective means of appropriation by R&D
managers in only a few industries, most notably again, pharmaceuticals. See, respectively, Anthony Arundel & Isabella Kabla,
“What Percentage of Innovations are Patented? Empirical Estimates for European Firms’ (1998) 27 Research Policy 127; Nagjib
Harabi, “ Appropriability of Technical Innovations: An Empirical Analysis’ (1995) 24 Research Policy 981.

3 See eg. Henry Grabowski, “Patents, Innovation and Access to New Pharmaceuticals’ (2002) 5:4 Journal of International
Economic Law 849.

%5 Henry Grabowski, “Patents and New Product Development in the Pharmaceutical and Biotechnology Industries’ (Working
Paper No. 02-25, Duke University, Department of Economics, online: <http://econpapers.repec.org/paper/dukdukeec/02-25.htm>
(visited Dec. 10, 2007) [hereinafter Grabowski, “New Product Development”], discussing Brigitta Bienz-Tadmore et al.,
“Biopharmaceuticals and Conventional Drugs Clinical Success Rates’ (1992) 10 BioTechnology 521; and, M.M. Struck,
“Biopharmaceuticals R& D Success Rates and Development Times” (1994) 12 BioTechnology 674.
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sector.® That biotech companies spend far more of their total budgets on patent prosecution compared
with other types of technology companies supports the same inference.®’ Increasing patent protection,
moreover, “gives a substantial boost to R&D in drugs and biotechnology, but much less additional
innovation in other fields such as eectronics and semiconductors.”*® Again, the evidence concerning
industrial biotechnology is simply lacking. However, it is unlikely that this sector places the same reliance
on patents as either the pharmaceutical or biopharmaceutical sectors. Regulatory requirements that are less
burdensome in both time and cost and lessened liability concerns would suggest that the industrial
biotechnology sector would resemble other science-based but non-health-related industries where there is
only a moderate level of reliance on patents. However, this is ssimply informed speculation: an empirical
study is required to determine whether the anticipated pattern emerges.

Even in the pharmaceutical and biopharmaceutical sectors, some argue that these findings merely show
that “some mechanism is necessary to promote innovation in this sector, and those firms that dominate
under the current system are dependent upon the tools that brought them to dominance.”* In other words,
new business models that are less predicated on securing patent rights and/or exercising the legal
monopolies they confer primarily for financial gain purposes could ater the present equation. This
argument is usually invoked in support of a shift towards a more equitable use of patent rights — to
increase, for instance, generic drug production in low- and middle-income countries, or in support of
research on “neglected diseases’ — in the service of public hedth goals. We canvass these proposals
below. However, for the time being, one could argue that advances in heath biotechnology are aready
challenging the “blockbuster”-type business model popularised by pharmaceutical companies. To begin
with, the market for many health biotechnology productsis generally far smaller than for drugs. And while
it is conceivable that certain platform technologies such as stem cells could lead to a vast array of clinica
applications, the lag in time and uncertainties involved in trandation have rendered consistent private
venture capital financing difficult to sustain, causing a number of firms — even those holding key IP rights
in the field — to alter their course® To compensate, massive new injections of public funding have been
devoted to stem cell research in some jurisdictions® Thus, while IP is certainly still being sought in
connection with these initiatives, it is clearly not sufficient in and of itself to see the entire R& D process
through to its conclusion.

Further, health biotechnologies have a distinct market advantage over traditional pharmaceuticals.
Whereas the regulatory burden imposed on generic pharmaceutical manufacturers is relatively light
compared to the original manufacturer, the same is not true of generic biologics. This is because
pharmaceuticals are often simple molecules. A generic manufacturer of those molecules must simply
demonstrate that it is able to produce the same molecule as the original manufacturer. A biologic is a
complex (sometimes living) material that cannot be easily copied. A generic manufacturer can rarely
simply recreate the same biologic. Instead, it will produce a similar one. As there is no guarantee that two
similar biologics will act in the same way, the generic manufacturer must run a full set of clinical trials to
prove the safety of the biologic. Thisincreased regulatory burden both slows down and increases the cost
of generic competition for the original biologic. Thus, even without patent rights, first mover advantage is
strong.

% Grabowski, “New Product Development”, ibid. See also E. Richard Gold, “Biomedical Patents and Ethics: A Canadian
Solution” (2000) 45 McGill Law Journal 413.

57 Burk & Lemley, “Policy Levers’, supra note 31.

3 Burk & Lemley, “Policy Levers’, supra note 31 at 22.

% Amy Kapczynski, Samantha Chaifetz, Zachary Katz, & Yochai Benkler, “ Addressing Global Health Inequities’ Berkeley Tech.
L. J. [hereinafter Kapczynski et al., “Global Health”].

40 See V. Brower, “Human ES Cells; Can Y ou Build a Business around Them?” (1999) 17 Nature Biotechnology 139; E. Marshall,
“The Business of Stem Cells’ (2000) 287 Science 1419; G. Vogel, “Stem Cells Lose Market Luster” (2003) 299 Science 1830;
and, L.B. Giebel, “Stem Cells— A Hard Sell to Investors’ (2005) 23 Nature Biotechnology 798.

41 E.g. S. Herrera, “Leaders and Laggards in the Stem Cell Enterprise” (2005) 23 Nature Biotechnology 775.
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Perhaps, then, a variant of the incentive theory of IP rights first articulated by Edmund Kitch as the
“prospect theory” of patent rights,** but framed more recently by others as “commercialisation theory,”*
offers added justification. This theory essentially holds that IP rights are necessary to efficiently co-
ordinate actors and resources for the purpose of developing a given (health, industria or other) technology
into amarketable product. AsLemley convincingly argues, however, the notion that the initid inventor (or
her/his/their assignee) is better positioned to control and coordinate subsequent research and technology
development relative to a competitive marketplace simply does not hold, empirically or even theoretically,
across industrial sectors.® Rather, “[p]rospect theory is needed [or adds explanatory value to the classic
public goods story] when control over subsequent development is a necessary part of the incentive to
produce the pioneering invention in the first place, as is arguably true with pharmaceuticals.”® But
justifying IP rights as a mechanism to increase commercialisation without regard to the nature of
innovation in a particular industry and attention to relevant market factors would seem incorrect or at |least
vastly incomplete.

The relative importance of IP rights as incentives in the context of a modern bioeconomy will, then,
ultimately turn upon the nature of the biotechnology in question — whether it is health or industria related,
whether it is a broadly enabling or a downstream application — the business model to be employed, and
other non-1P factors (e.g. costs of the regulatory process; whether possess first-mover advantage).

2.2.2 Transplanting IP to developing countries

Even if we are willing to accept that IP rights (especialy patents) provide a necessary incentive for
biotechnology companies to engage in the R&D process, it is unmistakably clear that they are insufficient
incentives to address the particular health and industrial needs of the world’'s poor.* To be precise, IP
rights, as incentives, fail in two key respects. First, they fail to provide sufficient incentive to develop
products that are particular to many developing countries. Between 1975 and 1996, for example, merely
1% of new drugs were designed to treat so-called “tropical diseases’.*” Second, IP rightsfail to incentivise
the optimisation of existing products and devices for delivery and use in developing country settings.*® In
the health care field, this latter shortcoming, without detracting from the importance of developing
treatments for tropical and other “neglected diseases’, is clearly the more pressing issue. “Itis’, as Kevin
Outterson exclaims, “the poor themselves who are neglected, rather than just their diseases’.®® Ninety per

“2 Edmund W. Kitch, “ The Nature and Function of the Patent System” (1977) 20 J. L. & Econ.265
3 Seg, inter alia, F. Scott Kieff, “Property Rights and Property Rules for Commercializing Inventions’ (2001) 85 Minn. L. Rev.
697.
2‘5‘ Lemley, “Ex Ante versus Ex Post”, supra note 27 at 140-41.

Ibid.
“ This is most obvious in the hedlth care field although the same logic applies, in principle, to industrial biotechnology. In the
health care fidld, strong evidence exists that worldwide health R&D expenditures focus disproportionately on the needs of the
developed world and insufficiently on adapted medicines to developing countries or to addressing those health needs that only
exist (except at the margins) to developing countries. See United Nations Dev. Programme, Incentives to Reduce the 10/90 Gap
(2002).
40, Trouiller and P.L. Olliaro, “Drug development output from 1975 to 1996: What Proportion for Tropical Diseases?” (1999) 3
Int. J. Infect. Dis. 61. See also Jean O. Lanjouw, “Intellectual Property, and the Availability of Pharmaceuticalsin Poor Countries’
(Center for Global Development Working Paper No. 5, April 2002), Socia Science Research Network, online:
<http://ssrn.com/abstract=999982>.
8 Medecins Sans Frontieres & Drugs for Neglected Diseases Working Group, Fatal Imbalance — The Crisis in Research and
Development for Drugs for Neglected Diseases (2002); Patrice Trouiller et al., “Drug Development for Neglected Diseases. A
Deficient Market and a Public-Health Policy Failure” (2002) 359 Lancet 2188; Warren Kaplan and Richard Laing, World Health
Organization, Priority Medicines for Europe and the World (2004): <http://mednet3.who.int/prioritymeds/report/index.htm>;
49 Kevin Outterson, “Access to Global Disease Innovation” (Submission to World Heslth Organization Inter-governmental
working group, November 15, 2006), online: <http://www.who.int/phi/public_hearingg/first/15Nov06K evinOutterson.pdf >.
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cent of the disease burden in least developed countries is exactly the same (albeit with varying proportions)
as in developed countries® But there is smply very little to zero market incentive for IP rights holders to
adapt existing therapies — developing, for example, fixed-dose combinations of HIV/AIDS antiretroviras
or formulations suitable for children — for use by afflicted populations in the developing world. Again,
while there is a lack of empirica study, there is no reason to believe that same phenomenon — given the
different levels of infrastructure such as a steady electricity supply, clean water and different education and
skill levels—does not exist in the industrial biotechnology sector.

What is more, there is reason to believe that exceptional cases, in which an actor is committed to adapting
productsin relation to devel oping country needs, are more likely to fail. Again, drawing on evidence in the
biopharmaceutical sector, while increased transaction costs associated with the proliferation of patent
rights may not stop commercially valuable research, they can significantly complicate and preclude
research at academic and non-profit institutions working to produce products for the developing world.>
“Indeed, severa of the concrete examples we have of patent thickets that have caused lengthy delays, or of
broad and exclusively licensed research tool patents that have obstructed research initiatives, relate to
products intended for developing countries.”*

In an effort to address or mitigate these shortcomings in the health sector, proposals for complementary
incentive mechanisms such as direct government grants to the private sector, “advance market
commitments’ and “prize funds’ have been made. A few pilot studies are under way, but there are
presently no empirical data as to whether these mechanisms provide sufficient or even significant added
incentives to encourage researchers and firms to engage in R&D projects intended to address the health
problems of poorer peoples. And even where such mechanisms do guarantee net profits, they still may not
be sufficient to encourage larger firms, or a least larger firms in the Western world, because of the
“opportunity costs” associated with foregoing other areas of R& D with Western markets.>® Unfortunately,
not only does there exist less (or no) evidence about the effect of these alternative mechanisms on
industrial biotechnology in developing countries, but there has been little effort to even adapt these
alternatives to the needs of the industrial sector.

2.3 Access Quagmires

Questions surrounding IP and incentives inevitably dovetail with questions of access. Diminutions of
patent rights, one argument goes, will lead private actors to rely instead on trade secret protection, denying
the public the knowledge and information conveyed in the body of the patent itself. Another common
view is that any reduction in the incentives that patents provide will reduce the number of new products
from the R&D pipeline. In the following subsection we put these large claims to the side as they are not
subject to empirical verification; rather, we more rigorously investigate how IP rights — again focusing

% The common set of illnesses include cancer, heart disease, HIV/AIDS, and pulmonary diseases; see, for e.g., E. Richard Gold,
Tina Piper, Jean-Frederic Morin, L. Karen Durell, Julia Carbone & Elisa Henry, “Preliminary Legal Review of Proposed
Medicines Patent Pool”, study commissioned by the World Health Organization, July 26, 2007 (manuscript on file with author)
[hereinafter Gold et al., “Proposed Medicines Patent Pool”].

L Arti K. Rai, “Proprietary Rights and Collective Action: The Case of Biotechnology Research with Low Commercia Value’, in
International Public Goods and Transfer of Technology Under a Globalized Intellectual Property Regime, 288, Keith E. Maskus
& J.H. Reichman eds., 2005 [hereinafter Rai, “Collective Action”]. See also John P. Walsh et al., “Research Tool Patenting and
Licensing and Biomedical Innovation, in Patents in the Knowledge-Based Economy 285 at 304, Wesley M. Cohen and Stephen A.
Merrill eds. (Washington, DC: National Academies Press, 2003).

52 K apczynski et al., “Global Health”, supra note 39.

%3 For example, while funds sufficient to guarantee a sizeable profit were offered to a number of large pharmaceutical companies to
produce meningococca conjugate vaccine for use in African countries, none of those firms was willing to accept them because of
the opportunity costs of diverting resources away from other more profitable areas of R&D. A group of firms in Asia were,
however, willing to co-operate. See L. Jodar et al., “Meningococcal Conjugate Vaccine for Africa: A Model for Development of
New Vaccines for the Poorest Countries’ (2003) 361 Lancet 1902.
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primarily on patent rights — as well as contractual agreements entered into in respect of them (“licensing
agreements”) or biological materials to which they may attach (“material transfer agreements’) impact the
research process, its inputs and outputs. The body of evidence we examine emanates predominantly from
the US setting, which we cautiously assume is roughly representative of the situation in other developed
nations. In developing countries, the situation may be entirely different. In that context, access to the
Internet™ is a more immediate concern than access to particular biotechnology inventions, in the sense that
knowledge of developments in the field (whether disclosed in publications, online databases, or patent
applications) is, by definition, a prerequisite to gaining access to inventions thought to be of use (and any
potential barriers that might be encountered at that later stage). Our analysis focuses upon those later
stages, but we consider this prior access problem in the subsequent subsection.

2.3.1 Access to research inputs and outputs

Research inputs and outputs can be characterised as falling within three broad, non-mutually exclusive
groups: knowledge or data, research materials, and products. Note the contingency of these terms. one
entity’s starting materia (or input) may be another entity’s end product (or output) if, for example, the
latter’s business model consists of selling research tools such as a cell line or plasmid. Access to
knowledge, moreover, transcends the upstream/downstream R&D spectrum.  Still, these categories are
useful to keep in mind as the IP-related access issues (and the extent to which commentators are inclined to
frame them as such) vary depending on whether knowledge, materials or products are the objects under
consideration.

Infrastructure issues (e.g. access to the Internet) aside, difficulty in gaining access to research findings and
data appears to be a problem in the field of genetics. A national survey of genetics researchers in the
United States (which sampled 1 240 geneticists from among the 100 highest-funded universities)
determined that approximately half of the researchers polled were unable to obtain information or materials
from another academic researcher, 21% of whom accordingly opted to discontinue their planned line of
research inquiry.® While these findings are not directly attributable to the existence of patent rights or
patent applications, agreements with industrial sponsors or preserving confidentiality for filing patent
applications was the cause in roughly 20% of the cases. The most commonly cited reason for refusing to
share data was the “effort required”; however, as others have pointed out, this category “probably also
includes costs associated with difficulties in concluding complex negotiations over [material transfer
agreements]”.®® In other words, this first type of access issue may have more to do with the increasing
commercialisation of academic research generally and the accompanying behavioural changes in which the
exponential growth of IP rights witnessed in the last quarter-century or so only plays a part.>’

54 As Peter Yu explains:
To date, developed countries account for more than 80 percent of the world market for information technology, while
Internet penetration is very limited in sub-Saharan Africa, the Middle East, Latin America, and South Asia. There are
510.5 computers per 1 000 people in the United States, but only 3.2 per 1 000 people in South Asia and 8.4 per 1 000
people in sub-Saharan Africa. Of the estimated 332 million people who use the Internet, less than 1 percent lives in
Africa. [footnotes omitted)]
See Peter K. Yu, “Introduction to Symposium, Bridging the Digital Divide: Equality in the Information Age” (2002) 20 Cardozo
Arts& Ent. LJ. 1lat 4.
%5 Eric G. Campbell et al., “Data Withholding in Academic Genetics: Evidence from a National Survey” (2002) 287 JAMA 473.
See dso D. Blumenthal et al., “Data withholding in genetics and other life sciences: prevalences and predictors’ (2006) 81:2 Acad.
Med. 137.
% Rai, “Collective Action”, supra note 51 at 294.
5 For a discussion of these broader contextual changes see generally Jennifer Washburn, University, Inc.: The Corporate
Corruption of American Higher Education (New Y ork: Basic Books, 2005). Arguably, though, IP rights are the principal reason
why, if not the means through which these changes are occurring.
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When a biotechnological invention is actually patented, two main types of access problems can arise. The
first is often referred to as a “blocking” or “hold-up.” Individual patent-holders simply refuse to license
necessary inventions to researchers or heath care providers (perhaps because the invention is aready
exclusively licensed to someone else) or require license fees that are prohibitively expensive for the woul d-
be user. Myriad Genetics' purported use of its BRCAL/2 patents, issued first in the United States and then
in Europe and Canada, has become the archetypal case of a blocking problem in the genetics context.”®
While this instance of patent blocking may have been more appearance than reality as no negotiations took
place and Myriad claims it would have been flexible, the case has exemplified the type of concern that
researchers and policy makers have with patents. We have been unable to uncover any similar problem in
the industrial biotechnology area. This does not mean that they do not exist but may merely reflect the fact
that, given its sensitivity, health issues are better tracked and analysed.

The second type of access problem has been variously termed “royalty stacking” or, more generaly, the
“tragedy of the anticommons.”* In this situation, the number of licences that must be negotiated before
research can move forward — or before diagnostic tests, vaccines, or treatments can be provided —is so high
that the sum costs of securing all necessary licences is prohibitive. In their now-famous 1998 article,
Michael Heller and Rebecca Eisenberg suggested that the sheer proliferation of patent rights, particularly
those relating to DNA sequences, could substantially increase “transaction costs’, potentially engendering
a tragedy of the anticommons capable of imperilling progress in any number of biotechnology research
avenues. An anticommons can, in theory, result in any technological field where a proliferation of patent
rights has occurred. In the area of biofuels, for example, one source claims there has been a * patent boom”
during the last six years, in the US as well as internationally, with increases of more than 150% in 2006
and 2007.%

However, there is also evidence that the blocking and/or anticommons concerns may be exaggerated.® In
2003, John Walsh, Ahish Arora, and Wesley Cohen presented data from the United States indicating that
barriers to access imposed by patents are often avoided by adopting “working solutions’ such as going
offshore, inventing around the patent, licensing, using public databases and research tools, or smply using
the invention without obtaining permission, i.e. infringing the patent.®> A larger survey published in 2005
aong with equivalent studies in other jurisdictions yielded similar findings.”

Some note that the Walsh studies are not entirely persuasive and argue that the costs of working around
patents may actually limit who is able to participate in the research process and what kinds of research
objectives are apt to be pursued.** Other data, moreover, contradict the Walsh findings. A member survey

% Myriad controlled patents on the BRCA1 and BRCA2 genes as well as a test it had developed for identifying them. The
company retained the exclusive right to perform the test, which it threatened to enforce against Canadian provinces that began
performing the test themselves rather than shipping all samples to Myriad’s labs in Utah for testing, making the test three times
more expensive than many other genetic tests and introducing other unusual conditions. Ontario continued performing the test
despite being threatened with legal action: see Laura Eggertson, “Ontario defies U.S. firm's genetic patent, continues cancer
screening” (2002) 166:4 CMAJ 494,

% Michael A. Heller & Rebecca S. Eisenberg, “Can Patents Deter Innovation? The Anticommonsin Biomedical Research” (1998)
280 Science 698 [hereinafter Heller & Eisenberg, “ The Anticommons’]

% Ronald Kamis & Mandar Joshi, “Biofuel Patents Are Booming” (January 2008), online:
<http://www.bakerdstreamingvid.com/publications/Biof uel %20Report.pdf>. Note, however, that these figures include not only
issued patents but patent applications as well (at least a portion of which will presumably not be granted).

&1 Caulfield et al., “ Evidence and anecdotes’, supra note 19.

62 \Walsh, Arora & Cohen, “Working Through the Patent Problem”, supra note 25.

8 Walsh, Cho & Cohen, “Patents and Material Transfers’, supra note 25; Straus et al., “Empirical Survey on Genetic Inventions
and Patent Law”, Address at the OECD Expert Workshop on Genetic Inventions, Intellectual Property Rights and Licensing
Practices (2002); and, D. Nicol & J. Nielsen, “Patents and Medical Biotechnology: An Empirical Analysis of Issues Facing the
Australian Industry” (Centre for Law and Genetics, Occasional Paper No. 6, 2003).

% To begin with, the questions posed by Walsh et al. to survey participants raise certain methodological concerns: see Arti K. Rai
& Rebecca S. Eisenberg, “Bayh-Dole Reform and the Progress of Biomedicine” (2003) 66 L. & Cont. Probs. 289 [hereinafter Rai
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conducted by the American Association for the Advancement of Science in 2005 found that 40% of
respondents reported difficulties in obtaining access to patented technologies, and over half of these said
their research was delayed or changed course as aresult.®* Another study examined a pool of 169 “patent-
paper pairs’ — each pair being tied to a single piece of scientific research or particular scientific
achievement — to test what anticommons theory would predict; namely, that “[r]elative to the expected
citation pattern for publications with a given quality level...the citation rate to a scientific publication
should fall after formal IP rights associated with that publication are granted.”® The authors found what
they deemed to be a “modest” anticommons effect: “the citation rate after the patent grant declined by
between 9 and 17%", with the decline becoming “more pronounced with the number of years elapsed since
the date of tré(;:‘ patent grant, and is particularly salient for articles authored by researchers with public sector
affiliations”.

Both the 2003 and 2005 Walsh studies do, however, document increasing difficulties with respect to
sharing tangible research materials and tools that are strictly speaking not caused by IP rights, but rather
the terms, conditions, and associated negotiating process of concluding materia transfer agreements
(MTAS) to govern materials exchange.®® Even so, MTAs typically accord to the material providers reach-
through rights to IP developed by the recipient. To the extent that bargaining breakdown is tied to those
terms, then, access is properly characterised as an IP issue.”* More fundamentally, it is highly artificia to
separate these two forms — IP and physical property — of property protection. They are instead better
understood as interacting with and reinforcing one another: MTAS, as a general rule, attach confidentiality
obligations and use restrictions, in large part, for the purpose of safeguarding the ability of materia
providers (and/or their corresponding sponsors) to file subsequent patent applications.

As noted earlier, the available evidence does clearly show a bona fide problem with access to gene-based
diagnostic tests, for research and especially clinical purposes. One early and small-scale study found that
30% of clinica laboratories reported not developing or abandoning testing for a gene associated with
haemochromatosis once the patent issued.” Another investigation of over 100 laboratories found that 25%
of respondents discontinued clinical testing because of a patent or licence; although the BRCA1/2 test was
the most commonly identified, eleven other genetic tests ceased to be offered because of the existence of

& Eisenberg, “Bayh-Dole Reform”]; and Paul A. David, “The Economic Logic of ‘Open Science’ and the Balance between Private
Property Rights and the Public Domain in Scientific Data and Information: A Primer” (Stanford Inst. for Econ. Pol'y Research,
Discussion Paper No. 02-30, 2003). It may also be inaccurate to suggest either that these working solutions necessarily lessen
transaction costs, or that they do not carry potentialy significant costs of their own. Indeed, if licensing is categorised as a
working solution, all of the concerns raised by Heller and Eisenberg and others remain intact. Moreover, working solutions “such
as building up a defensive patent portfolio so as to improve one's bargaining position” may simply be unavailable to small non-
profit organisations, which “carry a disproportionate burden in relation to public interest research and development”: see Janet
Hope, Open Source Biotechnology (Jul. 27, 2005) (unpublished Ph.D. thesis, Austraia National University),
<http://rsss.anu.edu.au/~janeth/OpenSourceBiotechnol ogy27Jul y2005. pdf>.
8 S. Hansen, A. Brewster & J. Asher, “Intellectual Property in the AAAS Scientific Community: A Descriptive Analysis of the
Results of a Pilot Survey on the Effects of Patenting on Science” (2005).
% Scott Stern & Fiona Murray, “Do Formal Intellectual Property Rights Hinder the Free Flow of Scientific Knowledge? An
gmpi rical Test of the Anti-Commons Hypothesis’ (2005) NBER Working Paper No. W11465.

Ibid.
% But see Victor Rodriguez et al., “Do Material Transfer Agreements Affect the Choice of Research Agendas? The Case of
Biotechnology in Belgium” (2007) 71:2 Scientometrics 239 (determining that unable to “conclude that agreements signed by
industry and government affect research agenda setting in academia’); and Victor Rodriguez et al., “Materia Transfer Agreements
and Collaborative Publication Activity: The Case of a Biotechnology Network” (2007) 16:2 Research Evaluation 123 (finding that
“material transfer agreements might not have interfered in such away to limit co-publication activity of research organizations in
the network” under study).
% Thiswe are not likely to ever know.
™ Jon F. Merz et al., “Industry opposes genomic legislation” (2002) 20:7 Nature Biotechnology 657.
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patent rights.”* In terms of research use, 53% of respondents halted development of a new clinical test due
to a patent or license.”” Some instances of health care service providers continuing to conduct testing have
been reported, but numerous other providers, fearing expensive litigation, have stopped testing outright.”
This is once again illustrative of our point that it does not matter whether these difficulties are a problem
with patent rights per se or of the way they are perceived — either can impact access. Judt as it is
appropriate to take into account perceptions of patents as being important to a firm’'s ability to attract
investment, it is equally legitimate to consider researcher perceptions that patents prevent access. Asthere
iS no reason to expect that scientists knowledge of the patent system is any deeper in the industrial
biotechnology field, one would expect similar results to exist there.

Despite the fact that the evidence on the anticommons problem is mixed overall, a 2006 Committee
organised by the US National Research Council highlighted several “reasons to be concerned about the
future:”

First, the lack of substantial evidence for a patent thicket or a patent blocking problem clearly is
linked to a genera lack of awareness or concern among academic investigators about existing
intellectual property. That could change dramatically and possibly even abruptly in two
circumstances. Institutions, aware that they enjoy no protection from legal liability, may become
more concerned about their potential patent infringement liability and take more active steps to
raise researchers awareness or even to try to regulate their behavior. The latter could be both
burdensome on research and largely ineffective because of researchers autonomy and their
ignorance or at best uncertainty about what intellectual property applies in what circumstances.
Alternatively, patent holders, equally aware that universities are not shielded from liability by a
research exception, could take more active steps to assert their patents against them. This may not
lead to more patent suits against universities — indeed, established companies are usually reluctant
to pursue litigation against research universities — but it could involve demands for licensing fees,
grant-back rights, and other terms that are burdensome to research. Certainly, some holders of
gene-based diagnostic patents are currently active in asserting their intellectual property rights.
Even if neither of these scenarios materializes, researchers and institutions that unknowingly and
with impunity infringe on others intellectual property could later encounter difficulties in
commercializing their inventions.

Finally, as scientists increasingly use the high-throughput tools of genomics and
proteomics to study the properties of many genes or proteins simultaneoudly, the burden on the
investigator to obtain rights to the intellectual property covering these genes or proteins could
become insupportable, depending on how broad the scope of claims is and how patent holders
respond to potential infringers. The large number of issued and pending patents relating to gene-
expression profiling and protein-protein interactions contributes to this concern.”

The final quoted paragraph’s point is important. As science moves away from the “one mutation/one
function model to analysis of much more complicated relations anong many genes and gene functions”,
patents on genetic inventions could create more access problems,” just as producers of micro-array/chip

" Mildred K. Cho et al., “ Effects of Patents and Licenses on the Provision of Clinical Genetic Testing Services’ (2003) 5:1 J. Mal.
Diag. 3.

2 1bid.

" NRC, Reaping the Benefits, supra note 23 at 68 citing Cho et al., ibid., and Michelle R. Henry, Mildred K. Cho, Meredith A.
Weaver & John F. Merz, DNA Patenting and Licensing, 297 Science 1279 (2002).

™ NRC, Reaping the Benefits, supra note 23 at 134 [emphasisin original].

S Barton, “Emerging issues’, supra note 23, citing NRC, Reaping the Benefits, supra note 22.
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devices may face complications in assembling all of the relevant patent rights.”® This concern remains
specul ative for now.

As various biotechnol ogies mature and approach clinical use, there is arisk that the costs of these
access obstacles earlier up the R&D chain will be transferred to the health care consumer in the form of
higher prices. Even in the absence of these upstream obstacles, charging higher prices for want of
competition is precisely what the legal monopoly afforded by patents gives the rights holder the power to
do. Were this pricing not available, many manufacturers claim, the pipeline of new products would run
dry.

Despite commonalities in the risks and costs involved, some biotechnologies give rise to other risk profiles
due to the palitics surrounding them. For instance, the California Institute for Regenerative Medicine
(CIRM), bolstered by the massive amount of public funding at its disposal, has recently purported to
address, ab initio, upstream access abstacles while also exerting downstream pricing controls through the
enactment of |P regulations applicable to funding recipients.”” These regulations attempt to answer many
of the guestions raised above, requiring grantees to share data and materials in a timely fashion, license
technologies non-exclusively insofar as practicable, and generaly allow research use by academic
ingtitutions while al'so ensuring that certain protections are in place to make any resulting stem cell-based
therapies affordable to a wider segment of the population. Whether these and other provisions of the
regulations will prove efficacious in practice, undermine the efficiency of stem cell research
commercialisation, or extend far enough, is quite debatable.” It is noteworthy that numerous proposals to
enforce some form of pricing control in the pharmaceutical context have failed repeatedly in the United
States, however. Perhaps large-scale, state-sponsored biotechnology projects could help legitimise such a
practice or establish a new norm.

In summary, the explosion of IP rights and commercidisation activities over the last two to three decades
has undoubtedly added costs upstream — how much, we do not know. However, these changes also appear
to have encouraged more firms and venture capitalists to invest and partner more in upstream research,
which, given the dynamics of technology transfer, is a necessary step in making end products available.
Thereisthus not a solid empirica basis upon which to definitively conclude whether the status quo is good
or bad in terms of overal social welfare in respect of health and industrial biotechnology, at least in the
developed world context. We do know with relative certainty, though, that the current regime is not
conducive to producing health-related biotechnologies for the world's poor, and we can speculate that the
same holds for industrial biotechnology. And any view that points to regulatory capacity and delivery
system issues to suggest that patent rights are not a crucial part of the access problem simply misses the

76 Barton, “Emerging issues’, supra note 23.

™ These regulations cab be viewed a California Institute for Regenerative Medicine, Regulations, online:
<http://www.cirm.ca.gov/reg/default.asp> (visited Nov. 30, 2007). The regulations that are applicable to “non-profit” funding
recipients have been formally enacted whereas those applicable to “for-profit” entities are currently still pending.

™ There are significant reasons to doubt that any of CIRM’s provisions relating to pricing will work in practice. To begin with, the
“plans’ to enable the uninsured to access therapies smply have to be “consistent with industry standards’, and industry does not
have a history of making therapies, even ones developed primarily through public funding, cheaply available. For example, the
National Cancer Institute provided USD 44.6 million to develop the cancer drug Avastin, yet Genentech (a California-based
company) set the price at USD 100 000 a year. Second, the California Discount Prescription Drug Program is a brand new
measure, which some suggest is apt to face legal chalenge. Third, and most importantly, in California many therapies are not
purchased with public funds, and many Californians are not eligible for the discount programme; thus these protections ssmply do
not come into play in many cases. Thus, CIRM’s pricing provisions arguably fall “far short of ensuring that all Californians will
have affordable access to the therapies, drugs and cures that their tax dollars fund”. See California Stem Cell Report, Affordable
Access to Stem Cdll Cures Hits Hard Sledding, (visited Jan. 7, 2007), online:
<http://californiastemcel lreport.blogspot.com/2006/12/affordabl e-access-to-stem-cell-cures.html>.  See also David E. Winickoff,
“Governing Stem Cell Research in California and the USA: Towards a Social Infrastructure” (2006) 24:9 TRENDS in
Biotechnology 390.
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point. Rather, patents are inevitably part of the decision-making landscape; they structure the industry and
the opportunities to enter the market. Therefore, their existence and distribution is a relevant factor in
understanding innovation systems (as opposed to patent systems narrowly conceived) and whether or how
they do or do not meet the various needs of different populations.

We turn to examine potential mechanisms to address the various access issues in the next subsection.

2.3.2 Potential remedial mechanisms
Evolving best practicesfor patenting and licensing biotechnological inventions

The BRCAL/2 story and the anticommons hypothesis have proven to have considerable rhetorical force,
kick-starting policy-making exercises in several countries.” These exercises were not restricted to either
genetic testing or to health biotechnology. For example, much of the impetus for patent reform in the
United States came about as a result of health access concerns. Nevertheless, the bulk of policy making
focused on health biotechnology and, even more specifically, on gene patents.

In the United States, even prior to the Myriad controversy and publication of the anticommons piece, the
National Institutes of Health (NIH) was sufficiently concerned about the possibility that research was being
stalled by a lack of access to patented “research tools’ to establish a working group on the topic® The
working group’s 1998 report concluded that “many scientists and institutions involved in biomedical
research are frustrated by growing difficulties and delays in negotiating the terms of access to research
tools’.

The NIH issued a set of principles and guidelines for the sharing of biomedica research tools the following
year, in which it stated that recipients of its funds “are expected to ensure that unique research resources
[...] are made available to the scientific research community”.® To achieve this aim, the Research Tool
Guidelines state that research tools need not always be patented, and that, if patented, exclusive licences
should be avoided, except when an exclusive licence is deemed necessary to ensure further devel opment of
the tool, in which case the institution should seek to limit the exclusive license to the particular commercial
field of use and retain the rights to use and distribute the tool for use in other research. The Research Tool
Guidelines were followed in 2005 by the NIH Best Practices for the Licensing of Genomic Inventions,®
which were motivated by similar concerns about access to genetic inventions (which may or may not also
be research tools). These Best Practises include many recommendations similar to those for research tools,
including that ingtitutions only seek patent protection on genomic inventions generated using federal funds
where it considers that “significant further research and development is required by the private sector to
bring the invention to practical and commercial application”, and that, where possible, non-exclusive
licences should be pursued as a best practice. Where exclusive licences are deemed necessary, the NIH
recommends limiting those licenses by requiring expeditious development of the technology as a condition
of the licence and including limitations by field-of-use, specific indication, and geographical territory, and
reservation of a right to use the invention in the institution’s research as well in that of other non-profit

™ Caulfield et al., “Evidence and anecdotes’, supra note 19.

8 1t defined research tools as “the full range of resources that scientists use in the laboratory”, including “cell lines, monoclonal
antibodies, reagents, animal models, growth factors, combinatorial chemistry libraries, drugs and drug targets, clones and cloning
tools (such as PCR), methods, laboratory equipment and machines, databases and computer software”’. See National Institutes of
Health, Working Group on Research Tools, Report of the National Institutes of Health (NIH) Working Group on Research Tools
(1998), online: <http://www.nih.gov/news/researchtool s/>.

81 Department of Health and Human Services, National Institutes of Health, Principles and Guidelines for Recipients of NIH
Research Grants and Contracts on Obtaining and Disseminating Biomedical Research Resources: Final Notice, 64 Fed. Reg. 72090
(Dec. 23, 1999) [hereinafter NIH Research Tool Guidelines)].

8  Nationa Institutes of Hedth, Best Practices for the Licensing of Genomic Inventions (2005),
http://ott.od.nih.gov/pdfs/70FR18413.pdf [hereinafter NIH Best Practices].
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ingtitutions. Although the Best Practises stresses that they are not binding, the document attracted some
negative attention from the academic technology transfer community when first issued.*® Nevertheless, a
recent report on genetic patenting by the U.S. National Research Council suggested that if the guidelines
are not sufficiently followed they should be made a condition of funding.®*

At an international level, the OECD Guidelines for the Licensing of Genetic Inventions® were issued in
2006, again motivated by concerns among member countries with “how genetic inventions have been
licensed and exploited, particularly for diagnostic genetic services in the human health care field.” While
they do not address the question of whether to seek patent protection for genetic inventions (which is
addressed in both the NIH Research Tool Guidelines and Best Practices), the thrust of the Guidelines with
respect to licensing decisions is similar to the two NIH guidance documents. They suggest that
“foundational genetic inventions” should generaly be non-exclusively licensed and that al genetic
inventions should be licensed “broadly” and with the goal of increasing rather than decreasing access.
Also like the NIH Best Practises, the OECD Guidelines make reference to a number of terms and
conditions (e.g. milestones; field-of-use limitations) that might be included in any licence agreement with a
view to maximising utilisation.

Whereas the NIH Best Practices are recommendations from the NIH to the institutions it funds, the OECD
Guidelines are intended “to assist OECD and non-OECD governments in the development of governmental
policies and in their efforts to encourage appropriate behaviour in the licensing and transferring of genetic
inventions”.®® However, despite the broad commonalities between the NIH and OECD documents
(reflecting a reasonable degree of consensus about what best practices should be), and the fact that the
OECD Guidelines have generally been well received by member countries such as Canada® and Japan,
there is no evidence to date of formalised implementation. To some extent, this reflects the fact that the
NIH Best Practices and, presumably, the OECD Guidelines mirror existing best practices in the academic
technology transfer field. Indeed, there is evidence of thisin the U.S., but only from a sampling of highly
experienced university TTOs.® Practices at less established TTOs, which more commonly have unrealistic
expectations about revenue generation, may differ considerably. As more and more academic institutions
in developed and developing countries place an emphasis on formalized technology transfer as opposed to
standard knowledge transfer, it will be critical to ensure that awareness of the principles and practices
outlined in the two NIH policies and OECD Guidelines are disseminated broadly while at the same time
taking into account particular challenges of the context in which each institution operates.

Indeed, the OECD Guidelines were not crafted to deal specifically with issues of access disadvantaging the
developing world. Other models, most notably “equitable access’ (EA) licensing and “ neglected disease”
(ND) licensing put forth by individuals involved with the Universities Allied for Essentia Medicines
(UAEM) organisation, do attempt to address those challenges head-on.*® By including specific clauses in
licensing agreements with private sector companies, university technology transfer offices can help to

8 D. Malakoff, “NIH Roils Academe With Advice On Licensing DNA Patents’ (2004) 303 Science 1757.
8 NRC, Reaping the Benefits, supra note 23.
8 OECD, Guidelines for the Licensing of Genetic Inventions (2006), online: <http://www.oecd.org/datacecd/39/38/36198812. pdf
ge(visited Dec. 7, 2007) [hereinafter OECD Guidelines).

Ibid.
8 In the same year, the Canadian Biotechnology Advisory Committee issued its report Human Genetic Materials, Intellectual
Property and the Health Sector, in which it supported the OECD Guidelines, suggesting that they serve as abasis for crafting rules
to determine whether an “abuse of rights’ has taken place. Canadian Biotechnology Advisory Committee, Human Genetic
Materials, Intellectual Property and the Health Sector (2006), online: <http://cbac-ccch.calepic/internet/inchac-
ccch.nsf/en/ah00578e.html?> (visited Nov. 22, 2007).
8 | ori Pressman et al., “The Licensing of DNA Patents by US Academic Institutions: An Empirical Survey” (2006) 24:1 Nature
Biotechnology 31 [hereinafter Pressman et al., “ The licensing of DNA patents’].
8 Kapczynski et al., supra note 39.
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secure freedom for those companies to operate as third parties to sall generic medicines in low- and
middle-income countries (EA licensing) or to engage neglected disease research (ND licensing). However,
while support in principle for the use of such clauses appears to be growing, both within the academic
technology transfer community®™® and those purporting to place pressure upon it,” their use is far from
standard practice.

These various guidelines are of application not only in developed but in developing countries. In fact, the
preamble of the OECD Guidelines specifically notes the benefit that developing countries can derive from
following them. What isimportant to note, however, is that technology transfer and licensing practices are
generally far less developed in lower-income countries than in high-income countries (although there is a
considerable variation even among the latter countries). This has two implications.

Firgt, it is not enough to suggest that developing countries simply implement the guidelines without more.
Developing country research institutions and industry need to better understand the process of technology
transfer and what it can (better diffusion and the building of a platform for knowledge sharing) and cannot
(significant revenues) offer. Specifically, they need to understand that one cannot simply transplant a
technology transfer from one country — such as the United States — to another.*

Second, devel oping countries have an opportunity to design technol ogy transfer systems that avoid some of
the problems faced by technology transfer in developed countries. Specifically, they can investigate the
possibility of constructing their technology transfer offices not on the basis of institutional affiliation but
area of expertise, and of allowing competition between offices so that they better serve inventors. Further,
these offices can adopt practices at the very beginning that incorporate the various guidelines described
above.

None of this will happen, however, without significant training in technology transfer and knowledge
management. Most courses offered to date only describe the mechanics of intellectua property and do not
provide the critical perspective of the benefits, costs and limits of intellectual property rights necessary to
design and implement a technology transfer system that will actually meet the goals of developing
countries. One of us (Gold), together with partners in Kenya, offered a course in Eastern Africa in the
summer of 2007 that aimed at exactly this. As a direct outcome of the course, the students — made up
primarily of senior researchers in universities and public research institutes — are now involved with
developing their ingtitutions' IP policies and in one case is creating a technology transfer office. More
such courses are needed, however, if developing countries are to derive the benefits of current learning
about technology transfer.

Co-operative strategies. Using the public domain, patent pooling, and open source

Another potential means to ensure that patent rights do not impede research or decrease affordability of
downstream products is to dedicate patentable information or technologies to the public domain. In the
biotechnology context, publicly funded researchers engaged in the Human Genome Project did precisely
that, spurred by the threat of parallel efforts to accomplish the feat in the private sector. A few years later,
participants in the “SNP Consortium” adopted the same tactic. However, the set of circumstances that
gave rise to these two colossa efforts indeed was unique (in terms of scientific competition as well as

% The University of British Columbia's technology transfer office has, for instance, recently released a “global access strategy”.
See Universities Allied for Essentid Medicines, “UBC Releases Globa Access Strategy Draft”, online
<http://www.essentia medicine.org/ubc-rel eases-gl obal -access-strategy-draft/> (visited Nov. 30, 2007).

9 See, e.g., Universities Allied for Essential Medicines, “Philadelphia Consensus Statement: Toward Increasing Access to
Medicines’, online: <http://consensus.essentialmedicine.org/> (visited Nov. 30, 2007).

%2 Sara Boettiger & Allan B. Bennett, “The Bayh-Dole Act: Implications for Developing Countries’ (2006) 46 IDEA The
Intellectual Property Law Review 259.
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politically), and would therefore seem difficult to reproduce or rely on in the future. Of course, individual
researchers and their parent institutions are, to some extent, free to dedicate their inventions to the public
domain on a case-by-case basis. But, putting the costs of patent prosecution to the side, a number of
incentives now exist (both pecuniary and non-pecuniary) for researchers and institutions to attempt to
patent inventions whenever practicable.

Partially in recognition of this growing tendency and the fact that far more patent rights exist (especially in
academe) than in the past, many have identified the creation of “patent pools’ as an alternative to a public
domain approach for al areas of biotechnology. Some have put patent pools forward as a potentia
mechanism to circumvent licensing costs by bringing together al of the necessary parties (in terms of the
patent rights as well as technological skills and resources they possess) to achieve a particular objective.
Yet not a single example of a functioning patent pool in the area of biotechnology currently exists.® A
proposal has been put forward to UNITAID, the international body that seeks to purchase medicines for
HIV/AIDS and other diseases for developing countries, to construct a patent pool for essential medicines.
One of the authors of the present report was commissioned to review the feasibility of the pool and
concluded that, if narrowly constructed, such a pool was not only legally but practically feasible.* Roughly
four years removed from the public hedth crisis over SARS, the pool of academic institutions and
researchers that was ostensibly established in connection with the sequencing of the SARS virus has yet to
deliver any vaccine.®® The heterogeneity of interests or competitive tendencies of those involved appears
to be amajor part of the problem.

Perhaps for this reason, others have looked to the “open source’” software movement for inspiration — at
least on the surface, its normative agenda of facilitating information exchange appears simple and clear.*®
And despite materia differences between the software and biotechnology contexts,®” diverse biotech
research initiatives, each broadly subscribing to open source principles, are under way in the aftermath of
the Human Genome Project. Noteworthy examples include the “Tropical Disease Initiative”,*® the
“Biological Innovation for Open Society” (BIOS) project,” the “Ensembl Genome Browser,”*® and the
“HapMap” project.’™

% Rai & Boyle, “Synthetic Biology”, supra note 8.
“Goldetal., “ Proposed Medicines Patent Pool”, supra note 50.

% Birgit Verbeure et al., “Patent pools and diagnostic testing” (2006) 24 TRENDS in Biotechnology 115 at 117-18.

% There appears to be a growing literature hypothesi sing that biotechnology could learn agreat deal from open source: see, e.g., D.
Burk, “Open Source Genomics’ (2002) 8 B.U. J. Sci. & Tech. L. 254.

% For example, some worry that standardised licences are harder to develop with respect to biological materials, and what
constitutes the “source code” or qualifies as an improvement may be more difficult to discern with biotechnologies compared to
computer software. Moreover, whereas copyright vests in the author automatically upon completing a work, significant fees must
be spent to obtain and maintain patents over scientific inventions. Thus the notion of free licensing, even when properly
understood, may seem less than attractive. Finaly, the question of whether open source biotechnology could be tantamount to
“patent misuse” has been raised. See J. Hope, “Open Source Biotechnology: A New Way to Manage Scientific Intellectual
Property” (2005) 18:1 GeneéWatch Magazine; R. Feldman, “The Open Source Biotechnology Movement: Is It Patent Misuse?’
(2004) 6 Minn. J.L. Sci. & Tech. 117.

%8 The Tropical Disease Initiative, online: <http://www.tropicaldisease.org> (visited Nov. 30, 2007).

% Biological Innovation for Open Society, online: <http://www.bios.net/dai sy/bios’home.html> (visited Nov. 30, 2007).

1% The “Ensemble Genome Browser” is a joint venture between the European Bioinformatics Institute and the Wellcome Trust
Sanger Ingtitute, which utilises open source software to create free, annotated maps of eurkaryotic (predominantly mammalian)
genomes. Ensembl seeks to release data into the public domain immediately and “imposes no restrictions on access to, or use of,
the data provided and the software used to analyze and present it.” Meanwhile, severa spin-off projects using Ensembl technology
to analyse other types of genomes have developed. Online: <http://www.ensembl.org/index.html> (visited Nov. 30, 2007).

101 The International HapMap Project, online: <http://hapmap.org> (visited Nov. 30, 2007). This project, which began in 2002, is
perhaps the most productive open source project to date. It has brought together scientists and funding agencies from Japan, the
United Kingdom, Canada, China, Nigeria, and the United States. All of the data generated are made freely available provided
those who access therm do not attempt to restrict the access of others. International HapMap Consortium, “A Haplotype Map of
the Human Genome” (2005) 437 Nature 1299. Nationa Institutes of Health Human Genome Research Institute, “International
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Despite varying degrees of progress and success, each of these biotech projects — loosely grouped under
the banner of “open source” — has been successful in attracting significant sources of funding from public
as well as private donors. In principle, these initiatives demonstrate that the licensing criteria and R&D
methodology that are characteristic of the open source model can be applied in the biotech context to serve
a combination of socia goals and technological objectives. Nevertheless, they are all fairly narrow in scope
and none provides a general model applicable to biotechnology in general. A great amount of work
therefore till needs to be undertaken to develop a general and financially stable method to apply open
source in a general biotechnology context. Until such a method is devised, open source initiatives should
remain narrow and targeted, and governmental support for open source in the biotech realm is likely best
spent on the same.

Paying patent rents for devel oping country population

Rather than, or in addition to, attempting to address unwanted patent-imposed costs through licensing
practices or by creating patent pools or open source initiatives to facilitate upstream access to research
inputs and potentially defray future product costs, some suggest simply “buying out” patent rights in order
to make essential medicines or devices available to countries that could not otherwise afford them.

One compelling case relates to the human papillomavirus (HPV), which is known to be a significant factor
in causing cervical cancer — a global, not neglected, disease.’” Approximately 260 000 women die each
year in the world from cervical cancer. But whereas extensive screening and treatment programmes have
dramatically improved health outcomes in wealthy countries, the remainder of the world's population
suffers 93% of the globa mortality burden from cervica cancer. Still, “the deaths of less than
17 000 women per year in wealthy countries offered sufficient financial rewards to prompt both Merck and
GlaxoSmithKline (GSK) to spend hundreds of millions of dollars to bring HPV vaccines to market.”
These vaccines are believed'® to be capable of preventing up to 70% of cervical cancer cases; however, at
the cost of roughly USD 360 per person, they will be utterly unaffordable to the vast majority of women in
the world who could benefit from them. In fact, to be “priced proportionately to per capita health
expenditures, the average price should average no more than $3 outside of high-income countries and no
more than $1.35 in low-income countries.”**

Previous efforts to negotiate voluntary differentia pricing arrangements for HIV/AIDS antiretrovirals have
“proven cumbersome and not up to the task of globa heath needs.” Therefore, on the strength of the
(debatable) assumption that the HPV vaccines are an effective way of lowering the incidence of cervica
cancer, Kevin Outterson has instead called upon the patent holders to license their rights for generic HPV
vaccine production for the developing world, at a price of USD 30 million to each company per year
during the life of the patents — a figure that roughly reflects lost “patent rents’ (i.e. the difference between

HapMap Consortium Expands Mapping Effort”, February 2005, online: <http://www.genome.gov/17015412> (accessed: 26
November 2007). The International HapMap Project, “The Responsible Use and Publication of HapMap Data’, online:
<http://www.hapmap.org/quidelines hapmap data.html.en> (accessed: 26 November 