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“You invent something, and then someone else
comes along and does it pretty.”
— Picaso

INTRODUCTION

The plight of the gifted and rich (and sometimes famous) usually fails to dicit
much sympathy. But perhaps what is easily overlooked is that successis hard to
win, and often harder to retain. Thisis very much the case for the products of
human inventiveness and creativity — intangible assets that can be quite costly to
obtain, that may be extremely valuable to society at large, but that can be copied
and/or imitated very easily. Intellectual property rights (IPRs) such as patents,
copyrights and trademarks are quite relevant in that context, alowing the
producers of new and/or original work to assert (partial) legal ownership on the
outcome of their efforts. The notion of IPRs is a quintessential product of
western civilization, rooted in itsindividualistic view of creativity. Both patents
and copyrights appear to have been first used in Renaissance Italy (David,
1993), and IPRs in genera have evolved into a mainstay of western legal
tradition.! For most European countries and the United States (US), a systematic
legal framework was first achieved in the nineteenth century. Because IPRs are
rooted in the law, they have traditionally been the prerogative of nationa
jurisdictions, although international cooperation in this area, through multilateral
treaties and conventions, has a long history. But the internationalization of IPRs
got a tremendous boost by the TRIPS (trade-related aspects of intellectual
property rights) Agreement, which was incorporated as one of the core
agreements constituting the World Trade Organization (WTO) that came into
effect on 1 January 1995.

TRIPS is remarkable from both the viewpoint of past trade liberalization
efforts undertaken under the aegis of the Genera Agreement on Tariffs and
Trade (GATT), the precursor to the WTO, and from the perspective of
international coordination of 1PRs as pursued by numerous previous treaties and
agreements in the context of the World Intellectual Property Organization
(WIPO). From the perspective of trade institutions and traditions, TRIPS broke
from the past by attacking the somewhat arcane issues of IPRs, an entirely new
subject matter. In so doing the agreement reaches beyond the border measures
that had been, up to that point, the amost exclusive domain of trade
liberalization efforts. The need to justify such a less-than-obvious extension of
the reach of GATT was very much emphasized by the carefully worded prefix
‘trade-related’ that was used to characterize the new subject matter. From the
perspective of previous internationa efforts at coordinating national 1PR rules,
TRIPS is remarkable because it bundled together the main provisions of the
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major (and hitherto separate) international IPR agreements, because it
strengthened the requirements of existing agreements in some crucia areas, and
because it included the final package as a required element for participation in
the WTO (as part of the ‘single undertaking’ process for ratification).
Furthermore, enforcement of international 1PRs, essentially nonexistent under
WIPO, under TRIPS can rely on the WTO dispute settlement mechanism and on
the threat of trade sanctions for noncompliance. This expansion of the scope of
WTO activities is likely to have important long-run consequences. As one
observer put it soon after the conclusion of the Uruguay round, “The farmers
and the issues of agricultural subsidies have the limelight. TRIPS, however, will
over time play a bigger rolein the global economic drama” (Drahos, 1995).

A number of sound arguments can be marshaled to explain why IPRs play an
increasingly critical role in international economic relations (Maskus, 2000).
The root of the economic problem is that an increasing share of economic
activity worldwide is aimed at the production of goods and services that require
considerable R&D investment. Data from the Organization for Economic
Cooperation and Development (OECD, 2001), for example, shows that, at
present, about two-thirds of world manufacturing trade is accounted for by high
and medium-high technology products, and the rate of increase of these
products trade in the 1990s has been much faster than that of other
manufacturing products. Furthermore, R&D outputs create the potentia for
trade in technology per se, e.g., transactions involving technology not embedded
in intermediate inputs or final products.? Quite clearly theinternational exchange
of high-technology goods and services, and especially of technology itself, relies
heavily on the possibility of protecting the underlying R&D investment from
expropriation by copying and imitation. Such considerations would seem to
establish the need for some international protection of 1PRs and the possible
scope for joint consideration of IPRs and trade issues. Yet a number of known
international economists have over time expressed skepticisms about the
wisdom of including IPRs in the WTO (e.g., Deardorff, 1990; Bhagwati, 1991;
Panagariya, 1999; Srinivasan, 2002).

TRIPS was controversia before its inception, and it remains so today. The
recent debate over accessto patented drugs by poor countries, to treat epidemics
such as AIDS/HIV, has brought the problem to the attention of the public at
large. Additiona efforts at understanding the complex issues involved are
perhaps warranted. The purpose of this paper is to provide a retrospective view
and a tentative assessment of the role of IPRs in the WTO and to venture a few
considerations on the prospects for IPRs in the current round of multilateral
trade negotiations.



INTELLECTUAL PROPERTY RIGHTS

IPRs are property rights defined over intangible assets that are the result of
human inventiveness and cresativity. Patents, copyrights, trademarks and trade
secrets are the most common forms of |PRs, although related but distinct forms
of intellectual protection exis to deal explicitly with specific types of
innovations (Moschini, 2003).

Patents are arguably the strongest form of IPRs. A patent typically is issued
by a government agency — in the United States, for example, the Patent and
Trademark Office (PTO) — upon successful evaluation of an application. It
confers to the inventor the sole right to exclude others from economically
exploiting the innovation (by making it, using it, saling it, etc.) for a limited
time (20 years from the date of filing, for most countries). To be patentable, an
innovation must be novel in the sense of not constituting part of the prior art.
The innovation mugt also involve an inventive step (it must be non-obvious to a
person with ordinary skills in the particular field of application), and it must be
useful (the innovation must permit the solution of a particular problem in at least
one application). A major requirement of a patent application is disclosure: the
patent application must describe the invention in sufficient detail to enable those
skilled in the particular field to practice it. The foregoing describes so-called
‘utility patents,” the most important and common kind (see Merges, 1997, for
more details). The subject matter of such patents encompasses machines,
industrial processes, composition of matter and articles of manufacture.® Other
patents that can be obtained concern ‘industrial design,” which protects visual
aspects of a product (as opposed to its technica features), and ‘utility model’
(petty) patents.

Copyrights apply to original works of authorship, such as books,
photographs, sound recordings, motion pictures, and other artistic works in
general. An explicit condition for such creative expressions to claim protection
by copyrights is that they be fixed in a tangible medium (because copyrights
protect the form of expression rather than the subject matter). Unlike patents,
there is no novelty or usefulness requirement, although there are conditions of
originality (the work has not been copied) and authorship. Registration may be
possible, but typically property rights under copyright statutes exist
independently of such a formality. Protection under copyrights typically extends
for the lifetime of the owner plus 50 years (lifetime of the owner plus 70 yearsin
the United States and the European Union).

A trademark is a dgn, word, symbol or device (which may include or
combine letters, numbers, pictures, emblems, etc.) that distinguishes the goods
or services of an enterprise from those of others. No novelty or origindity is
necessary, but the main requirement is distinctiveness (a mark cannot be a
generic description). For trademarks to be valid they typically have to be
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registered (in the United States, for example, with the PTO). Any unauthorized
use of a mark identical (or confusingly similar) to a valid trademark is
prohibited. Protection of trademarks does not have a time limit, provided the
trademarks are used and renewed periodically.

Trade secrets cover any confidentia business information — including
formulae, devices, methods, techniques and processes — that may confer an
advantage over competitors from the fact that it is not generally known. For
trade secret protection to apply, the general requirement is that reasonable
efforts be undertaken to maintain secrecy. More specifically, protection is
extended against another party’s discovery by inappropriate means, but a trade
secret offers no protection against independent discovery or reverse engineering.

Specific IPR instruments suited to particular types of innovations (sui
generis systems) have been devel oped. Of interest to agricultureisthe protection
of plant innovations through so-called Plant Breeder’s Rights (PBRs). For
example in the United States such rights are defined by the 1970 Plant Variety
Protection Act, whereby the US Department of Agriculture (USDA) can issue
Plant Variety Protection (PVP) certificates. Varieties claming a protection
certificate must be new and must satisfy requirements of distinctiveness,
uniformity and stability. The protection offered by PVP certificates is similar to
that provided by patents (including a standard 20-year term) with two
qualifications. First, there is a ‘research exemption,” meaning that protected
varieties may be used by others for research purposes (e.g., to devel op other new
varieties). Second, there is a ‘farmer’s privilege,’ that is, seed of protected
varieties can be saved by farmers for their own replanting (but farmers are
prohibited from reselling protected seeds). Other important sui generis IPRs
include I ntegrated computer circuit rights, which protect the layout design of
integrated computer circuits (chips). Unlike patents, novelty and nonobviousness
are not required here (originaity suffices). Geographical indications (as
applying for example to wine and spirits in TRIPS) are meant to protect
reputation about quality that is associated with a particular region of origin. It is
similar to a trademark, but it is not privately owned. Database rights are meant
to prevent unauthorized use of database compilations (but do not confer
exclusive rights to the data themselves). At present such rights are available in
the European Union but not in the United States.

IPRsSIN AN INTERNATIONAL SETTING

As noted earlier, athough IPR protection is rooted in the law and as such is the
prerogative of nationa jurisdictions, international cooperation in this area,
through multilateral treaties and conventions, has a long tradition dating back to
the nineteenth century. Prior to TRIPS virtually all international treaties and

4



conventions dealing with |PRs were administered by WIPO, a United Nations
agency with headquarters in Geneva, Switzerland. A cornerstone of this system
is the 1883 Paris Convention for the Protection of Industrial Property, the most
recent substantive version being the 1967 Stockholm revision (164 countries are
currently party to this convention). This convention provides that each country
extends to the citizens of other countries the same patent rights available to its
own citizens (the principle of ‘national treatment’). It also allows for a right of
priority, such that upon filing in a member nation an inventor can, within one
year, seek protection in other countries with the original filing date applying.
The 1979 Patent Cooperation Treaty (PCT) is meant to facilitate filing for
patent protection for the same invention in member countries by providing
centralized filing and standardized application procedures. In connection with
patents, WIPO also adminigters the 1977 Budapest Treaty, which governs the
deposit of microorganisms or biotechnology products as required for patent
filing.

The 1886 Berne Convention for the Protection of Literary and Artistic
Works (its last main revision was in 1971) is the major international treaty that
applies to works protected by copyrights. Signatories are required to afford
foreign authors the same rights available to their own nationals, including the
right of enforcement, and to establish a minimum copyright term (the life of the
author plus 50 years). The 1961 Rome Convention extends copyrights
protection to sound recording, performers of music, and radio and television
broadcasts. Trademarks are protected by several international treaties, including
the aforementioned Paris Convention, which assure national treatment as well as
protection of well-known marks worldwide. There are many other conventions
and treaties that apply to IPRs; see WIPO (2001) for more details.

International coordination of PBRs is an exception in that it is not the
prerogative of WIPO. Instead, PBRs are managed by the Inter national Union
for the Protection of New Varieties of Plants (UPOV, after its French
acronym), an intergovernmental organization with headquarters in Geneva.
UPQV was established in 1961, and later revisions to its convention (1972, 1978
and 1991) tightened the characterization of the rights involved. The latest UPOV
convention (1991) alows countries to provide protection for new varieties with
both PVP certificates and utility patents, and allows (but does not require)
countries to permit farmersto save protected seeds for replanting.

The TRIPS Agreement

In some ways TRIPS was the outcome of an unprecedented effort initiated by a
broad coalition of business interests, mostly from the United States. This
fascinating story, astold by Drahos (1995) and Matthews (2002), starts with the
poor performance of US corporations in the 1980s and the associated fear of a
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secular decline in their international competitiveness. It was concluded that, vis-
a-vis the competition of Japanese firms for example, the United States was
experiencing a massive free rider problem on its ideas and expertise. Stronger
IPRs abroad seemed a natural and ssimple solution. Theidea of linking IPRs and
trade was pursued vigorously by business representatives from a few indudtries,
especialy from pharmaceutical, chemical and computer-related companies, a
line of attack that eventually won over the initially reluctant copyright-based
industries (such as music and entertainment). This broad-based, single-issue
agenda first succeeded in convincing Congress to amend the ‘Section 301
provisions of the US Trade and Tariff Act in 1984, making failure to protect
IPRs by any country actionable with trade sanctions. This tool and the
subsequent ‘ Special 301" of 1988, proved quite useful in the US carrot-and-stick
approach to bilatera trade negotiation, and also allowed a closer cooperation
between business interests and the office of the US Trade Representative. With
the support of Europe and Japan, IPRs were successfully included in the
negotiating agenda for the Uruguay Round. As articulated in the ministerial
declaration of Punta del Este in September 1986, the aspirations in this area
were somewhat modest, being focused mostly around the issue of trade in
counterfeit goods and the role that 1PRs and GATT rules ought to play in that
context. But what emerged at the end was a much more sweeping and ambitious
program, one that made TRIPS probably the most important international
agreement on IPRs ever.

A detailed study of the text of this agreement (WTO, 1994) makes it clear
that the scope of TRIPS is quite extensive, as it covers copyright and reated
rights (i.e, the rights of performers, producers of sound recordings and
broadcasting organizations); trademarks, including service marks, geographical
indications, including appellations of origin; industrial designs patents,
including the protection of new varieties of plants; the layout designs of
integrated circuits;, and undisclosed information, including trade secrets and test
data. Perhaps more important are the main principles enshrined in TRIPS:
national treatment, most-favored-nation and minimum standards. National
treatment requires that the same rights be equally available to nationas and
foreigners, and it has been a cardinal element of virtualy all the previous efforts
at coordinating international 1PRs. But the other two principles are new to the
international arena concerning IPRs. The most-favor ed-nation (MFN) clause
(equal treatment for nationals of all trading partners in the WTO) is, of course,
central to other WTO agreements, and it has the potential to amplify increased
IPR protection that may result from bilateral negotiations.*

It isin the setting of minimum standards,® however, that TRIPS provides
perhaps the most ambitious departures from existing international PR
coordination. In particular, the agreement mandates that minimum standards of
IPR protection be provided by each member in each of the main areas of
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intellectual property that it covers. This is achieved by spelling out the subject
matter to be protected, the rights to be conferred (and what the permissible
exceptions to those rights are), and the minimum duration of protection. The
main obligations of the Paris Convention and of the Berne Convention are
incorporated by reference and must be complied with.° Except for the Berne
Convention provisons on mora rights, al the main provisions of these
conventions became obligations under the TRIPS Agreement between WTO
member countries because of the ‘single undertaking’ approach of the WTO
(thereis no opt-out choice).

The TRIPS Agreement also adds a number of additional new obligations not
contemplated by previous conventions. Patent protection must be accorded for
both products and processes, for at least 20 years, in dmost al fields of
technology. Plant varieties must be protected, either by patents or by a sui
generis protection system (such as PBRS). Domestic production of a patented
product cannot be required in order to enjoy the rights of a patent holder. With
respect to trademarks, the requirement that foreign marks be used in conjunction
with local marks is prohibited, and cancellation of a mark on the grounds of
nonuse is restricted. TRIPS departs from pre-existing norms by ensuring that
computer programs be protected by copyrights under the provisions of the Berne
Convention. It also introduces provisions on renta rights (e.g., authors of
computer programs and producers of sound recordings have the right to
authorize or prohibit the commercia rental of their works). With respect to
geographica indications, a higher level of protection is provided for wines and
spirits (which are protected even when there is no danger of the public's being
misled). With respect to the protection of layout designs of integrated circuits,
TRIPS extends the incorporated treaty provisions by requiring a minimum
protection period of 10 years, and that the rights must extend to articles
incorporating infringing layout designs. Trade secret protection is explicitly
imparted by TRIPS. In particular, test data submitted to governments in order to
obtain marketing approval for pharmaceutical or agricultural chemicals must be
protected againgt unfair commercia use.

In addition to spelling out the rights on intellectual property to be provided
by members, TRIPS also addresses obligations related to the enforcements of
those rights. Member governments must provide procedures and remedies under
their domestic law to ensure that IPRs can be effectively enforced. The
procedures provided must be fair and equitable, should not discriminate against
foreigners and must not be unnecessarily complicated, costly or subject to
unreasonable time delays. Notable enforcement obligations include rules for
obtaining evidence (in some cases reversing the burden of proof), and the
availability of provisional measures, injunctions, damages and other penalties.
Also, willful trademark counterfeiting or copyright piracy on a commercial scale
must be treated as a criminal offense. Governments must also ensure that the
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assistance of customs authorities be made available to prevent imports of
counterfeit and pirated goods.

A fundamental feature of TRIPS is that, by taking IPR protection under the
aegis of the WTO, international enforcement of 1PRs can be pursued within the
structure available to enforce compliance with trade rules. A Council for TRIPS
was established to monitor the operation of the agreement and governments
compliance with it. Perceived failures by member governments can be pursued
under the integrated WTO dispute-settlement procedures. In particular, the
threat of trade sanctions is expected to considerably strengthen the international
enforcement of 1PRs.

TRIPS envisioned a differentiated phase-in period for WTO member states
compliance. Specifically, reative to its January 1995 date of birth, TRIPS
allowed for a one-year transition period for developed countries to bring their
legidation and practices into compliance. Developing countries and (under
certain conditions) transition economies were given five years, whereas least-
developed countries (LDCs) were alowed an 1l-year transition period.’
Theoretically, therefore, al WTO contracting parties should be in full
compliance with TRIPS as of January 2006. But LDCs are allowed, under article
66, to seek postponement of their obligations to implement TRIPS. In addition,
in the 2001 Doha Declaration on the TRIPS Agreement and public health, LDCs
were given an extenson (until January 2016) for implementing their obligations
related to pharmaceuticals.

More on Agriculture Related 1PRs

Agriculturerelated innovations enjoy a somewhat special and rather
complicated set of IPRs, the effects of which have been mostly ignored, until
recently, in economic analyses of agricultural innovations (Moschini and Lapan,
1997). Under TRIPS plant and animal innovations need not be protected by
patents, and indeed, they often are not. In the United States, however, the
landmark 1980 US Supreme Court decision in Diamond v. Chakrabarty opened
the door for patent rights for virtually any biologically based invention, if
obtained through human intervention. And in its 2001 ruling in JE.M. Ag
Supply, Inc. v. Pioneer Hi-Bred International, Inc., the US Supreme Court held
that plant seeds and plants themselves (both traditionally bred or produced by
genetic engineering) are patentable under US law (Janis and Kesan, 2002). But
plant varieties, for example, are explicitly not patentable in Europe by the statute
of the European Patent Office.® PBRs, in the blueprint provided by UPOV, are
more commonly used internationally for plant varieties, and in fact they may
become the sui generis IPR system allowed for by TRIPS in this area. But PBRs
are clearly weaker than patents, mostly because they allow for a ‘research
exception’ and for the farmer’s right to save seed for replanting (the ‘farmer’s
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privilege'). Trade secrets aso can be quite important for plants, at least in
developed countries. For example, Pioneer Hi-Bred Internationa successfully
used trade secrets to protect its germplasm in at least two high-profile cases
(against Holden Foundation Seeds, Inc. in 1991, for a judgment worth an
estimated $46.7 million, and againgt Cargill, Inc. in 2000, for a settlement
estimated at $100 million). Other ingtruments can be brought to bear on private
companies attempts to assert ownership of plant innovations. These include the
use of hybrids (provided parent lines can be protected, possibly by trade secrets,
patents or PBRS), genetic use restriction technologies made possible by recent
biotechnology innovations (such as the so-called terminator gene) and specific
contractual arrangements such as the ‘bag-label’ contracts that are common in
the United States (Boettiger et al., 2003).

There are also other conventions, treaties and initiatives that attempt to shape
the ongoing evolution of international 1PRs in agriculture, often with reference
to devel opment issues and biodiversity. These include the 1992 Convention on
Biological Diversity (CBD) and the 2001 Internationa Treaty on Plant Genetic
Resources for Food and Agriculture (IT-PGRFA) (Dutfield, 2000; Boettiger et
al., 2003). One of the aspects of CBD was the assertion of national sovereignty
over biological resources, aresponse to concerns over the perceived * biopiracy’
associated with bioprospecting activities by pharmaceutical firms. Current
discussions of the role of IPRs in implementing the goals of the CBD center on
their effects on access to genetic resources, more equitable sharing of the
benefits thereof, as well as protection of the practices of indigenous and local
communities (Dutfield, 2003). One of the main objectives of the IT-PGRFA,
developed under the auspices of the Food and Agriculture Organization of the
United Nations, is to preserve and further the free exchange of germplasm, with
the ultimate goal of furthering food security for the world. The IT-PGRFA
envisions the establishment of a multilateral system for the sharing of plant
materials governed by standardized material transfer agreements. One of the
implicit principles of this vison is to consider existing biodiversity as a
‘common heritage of mankind, a view somewhat at odds with the national
sovereignty espoused by the CBD. The IT-PGRFA also makes reference to
‘farmers’ rights,” a somewhat vague notion asserting rights arising from the past,
present, and future contributions of farmers in improving and conserving plant
genetic resources. The aim here, similar to some objectives of the CBD, is to
include farmers in the sharing of benefits that may arise from subsequent
innovations, as carried out by seed companies and possibly protected by patents,
for example (Boettiger et a., 2003).

Much of the modern agriculturerelated R&D concerns biotechnology
innovations. Biotechnology as such is not mentioned in TRIPS, but inventions
and activities usually associated with biotechnology are, and it turns out that
TRIPS provides quite a bit of flexibility in this area. As noted, plants and
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animals may be excluded from patentability. Essentially biological processes
may also be excluded from patentability, but patents must be provided for
microorganisms, and for microbiological processes for producing plants or
animals.” Also, as noted earlier, TRIPS mandates that plant varieties must be
protected, either by patents or by a sui generis system such as PBRs. In any
event, the fact that for a substantial portion of biotechnology innovations
countries can elect to eschew patent protection is an important attribute of
TRIPS, especialy given the widely held belief that patents have been crucial to
the development of the biotechnology industry in the United States and
Europe.’®

ECONOMICS OF IPRs

The crucial feature of 1PRs, from the perspective of economics, is that they deal
with something valuable that can be easily reproduced. The implications are best
illugtrated for the case of patents. As discussed earlier patents (@) deal with new
knowledge, as embodied in an innovative product or process, and (b) confer
(limited) exclusive (i.e., monopaly) rights to the inventor. New knowledge that
makes possible the production of new products and/or processes is potentially
very valuable, but it has features that make it problematic for the market system
to handle properly because knowledge is a quintessential ‘public good’ (Arrow,
1962). Pure public goods have two distinguishing attributes. First, they are non-
rival in consumption, which means that use of the good does not affect the
amount of it that is available for others. Second, they are nonexcludable, which
means that it is not possible to prevent individuals from using a public good
onceit isavailable. Clearly, absent legal means to prevent that, most discoveries
and inventions would exhibit public good attributes. The problemsthat arisein a
competitive market system are readily apparent. An inventor may bear al the
cost of an innovation, but everyone can benefit (possibly to varying degrees)
from a discovery, and thus everyone has an incentive to ‘free ride’ on the
innovative efforts of others. The externalities associated with such public goods
give rise to a potentially serious market failure. Absent IPRS, economic agents
may lack sufficient incentives to undertake costly innovation activities, and thus
a competitive market system would typically provide an inefficiently low level
of innovations. Because the nonappropriability of knowledge is what lies at the
heart of this market failure, IPRs can be quite useful in that they provide a legal
means of affecting the excludability attributes of an otherwise pure public good.
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Closed (Integrated) Economy Consider ations

Whereas the exclusive privileges offered by IPRs clearly improve on the
incentives available to would-be innovators, it is clear that they only represent a
second-best solution. In particular, by essentially creating monopolies, IPRs
introduce a novel source of distortions into the economic system. Ex ante, it may
be beneficial to provide incentives in the form of exclusive rights, because that
may bring about innovations that would not otherwise take place. But ex post,
the monopoly position granted by the exclusivity of 1PRs is inefficient. Given
that an innovation is available, ex post efficiency would prescribe that it be used
as widely as possible, i.e., be made available at marginal production costs. But
that is precisely what a profit-maximizing monopolist will not do. This bringsto
the fore the essentia economic trade-off inherent in most IPRs systems:. there
are dynamic gains because of improved innovation incentives, but there are
static losses because of restricted use of the innovation. Earlier economic
analysis focused extensively on the inefficiency associated with the artificialy
created monopoly and questioned the economic desirability of the patent system
(see Machlup and Penrose, 1950, for an enlightening reconstruction of the
nineteenth-century patent debate). But modern economics recognizes the
tangi blle benefits of an IPR system, along the lines anticipated by John Stuart
Mills:

“The condemnation of monopolies ought not to extend to patents ... [Aln
exclusive privilege, of temporary duration is preferable [to a cash reward paid by
the state]; because it leaves nothing to anyone' s discretion; because the reward
conferred by it depends upon the invention being found useful, and the greater
the usefulness, the greater the reward; and because it is paid by the very person
to whomthe service is rendered, the consumers of the commodity.”

To illustrate the main economic rational e for, and features of, IPR protection,
consider an economy where there is a continuum of potential inventors, each
with a unique possible innovation that is indexed by the parameter 8<[0,6].
To represent the fact that each potential innovation has a different social value,
we will assume that the willingness to pay is the same for all innovations, but
that each innovation entails a different R&D cost. Specifically, the per-period
marginal willingness to pay (the aggregate inverse demand function) for each
innovation is assumed linear and written as. p= o — q. Once devel oped, each
innovation can be produced at a constant unit cost ¢ and yields a flow of
benefits (as per the above demand function) forever. For analytical convenience
(and without loss of generality), set c=0, such that the potential per-period
benefit from each innovation (which would be attained if the innovation were
efficiently supplied) is &/(2/3) , and thus the potential (gross) value to society
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of the innovation is o?/(2r) , where r is the discount rate. Let the possible
innovations be ordered according to their cost, and for simplicity write the fixed
cost F(6) of developing the @ innovation as F(#) = 6. Thus all innovations
for which <6, where 6 =/o?/(2pr), should be undertaken. But if
innovations can be copied costlessy, no one has an incentive to innovate in a
competitive setting.

Suppose now that a patent of length T >0 is available to innovators, such
that they can behave asamonopoly for T periods. Monopalistic pricing yields a
per-period profit of ¢?/(4f) for each innovation undertaken, such that the
present value to the innovator (assuming that the same discount rate r applies)
is

T 2
Ty = J‘ o e'dt = (1 —rT)
o 48 45r
With this patent system, all innovations for which z, > F(8) are undertaken,
that iis, all innovationsfor which 6< 8, where 6 = /o’ (1-e™")/(4/r) .

Result 1. A patent system improves welfare, relative to a competitive innovation
system, but the resulting flow of innovations is still less than socially desirable
(i.e, 0<0<8).

With patents, the total (gross) surplus from each innovation that is undertaken is
oo 2 oo 2
S:jﬂ e’”dt+J‘i e'dt =— (3+ e’
> 80 + 88 8pr

where the formulation accounts for the fact that after T periods the innovation
will be competitively available at zero cost. To derive an explicit solution for the
optimal patent life, assume that @ is uniformly distributed with unit density
(such that @ isnumber of potential innovations). The total R&D cost R(6) of
undertaking all innovation projects for which 6 < 6 is

0 1 2\ 32
R(O)=|F(8)de == 1-e™).
(6) j ©) (4ﬁ ] (1-e)
Hence, the net total welfare from al innovations undertaken with a patent of
length T, definedas W = 6S— R(H) is

2\92
i e [3(3+e)(1-e ) -2(1-e ).
6\ 4p4r
The optimal patent length T~ satisfies 0W/dT =0, and thus in this mode!,

T
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Result 2. The optimal patent life isfinite.

This result displays the often-mentioned trade-off, for a patent system,
between dynamic efficiency (more innovations) and static efficiency (larger
guantities of any given innovation) (e.g., Nordhaus, 1969). Although setting
T = would increase the flow of innovations, that is not optimal because each
innovation is underprovided by the monopalist. With T < < , fewer innovations
are developed, but each one is efficiently supplied after T periods. The market
for atypical innovation isillustrated in Figure 1 (for the case ¢>0), where "
represents the monopolistically supplied innovation for the duration of patent
protection, and q° represents the efficient level of ex post provision of the
innovation.

v

q" q©

Figure 1. Patents and the incentive to innovate: integrated economy

Now suppose that the economy grows, such that the aggregate demand for
each innovation expands. This change can be parameterized by increasing « or
by decreasing . The former may be appropriate when a given economy
becomes wealthier; the latter may represent an economy that is enlarged by
adding more regions to it (cf. Figures 1 and 2). Either way, such growth entails
that more innovations are desired by the economy (8" increases). But because
the optimal patent T* is independent of o and/or f3, it follows that in this
mode!:
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Result 3. The optimal patent lifeisinvariant to the size of the economy.

Thus abstracting from strategic considerations to be discussed in what
follows, small and large economies may have equal scope for patent protection.
Whereas this result is somewhat special and due to the particular modeling
structure, thereis arelated general point. For any given innovation, a growth in
demand allows larger monopoly profit and thus would suggest that a shorter
patent length is needed to justify incurring the required fixed R&D cost. But a
wealthier economy desires more innovations (i.e., the first-best level of R&D
increases with the size of the economy because innovation is a public good, and
thus its efficient provision is governed by the Samuel son condition which relates
to the ‘sum’ of the marginal willingness to pay). The incentive for private R&D
under IPRs, because it derives from the profits that a monopolist can redlize, is
already directly affected by an expansion of the economy, and thus no
strengthening (or weakening) of IPRs may be necessary.™

Open Economy Consider ations

The mode of Figure 1 represents a closed economy, but it may as well represent
the integrated world economy. Suppose that the world is made up of two
(identical, for the sake of ssimplicity) countries with independent IPR regimes, as
represented in Figure 2. The international dimension of IPR protection is
immediately apparent. If neither country protects IPRs, there are no incentives
for private agents to undertake the required R&D to develop the new product. If
both countries protect IPRs equally, then the solution is the same as with the
integrated economy, and 7z, +7,=7,. |f only one country, say country 1,
provides patent protection, then the per-period profit for the would-be innovator
is 7, <m,. Two possibilities arise in this context. First, =, is large enough,
relative to the R&D costs F, so that the innovation is undertaken anyway.
Consequently, country 1 has the same price and quantity provision as with the
integrated (and IPR protected) economy case, whereas country 2 has access to
the innovation at the competitive price p® =c with efficient quantity provision
q° . Restricting the attention to this one innovation, and conditional on the
innovation being undertaken anyway, there would seem to be no dynamic gains
from increased | PR protection, and doing away with IPRs in country 2 increases
the consumption of the new product and therefore increases welfare. But such
potential welfare gains (relative to the integrated and protected economy) are
extremely uneven because they all accrue to country 2 (consumers in the IPR-
protected country essentially subsidize those in the country without IPRS). The
second case, however, isthat 7, isnot large enough (relative to F) to justify
investment in R&D, and so no innovation takes place. In such a case both
countries lose from the absence of IPRs in one of the countries. More to the

14



point, however, is that IPR protection cannot be tailored to one product, and
discussing welfare implication in just one market is miseading. As the analysis
of the simple model considered earlier illustrates, weakening I PR protection aso
means that not enough incentives exist for some products, and the resulting
insufficient level of innovation is deleterious to welfare,

Country 1 Country 2

A\ 4

%

Figure 2. Patents and the incentive to innovate: two-country model

Although somewhat smplistic, the framework just discussed brings forth the
additional considerations that pertain to the economics of IPRs in an open
economy, namely the existence of cross-border externalities, with cals for a
coordinated policy response. That such externalities are potentialy quite
sizeable is suggested by a comparative analysis of national R&D efforts, which
are quite unevenly distributed across countries. For example, among OECD
countries, the fraction of gross domestic product invested in R&D ranges from
the high values for Sweden (3.7 percent), Japan (3.01 percent) and the United
States (2.63 percent), to the low values for Turkey (0.49 percent) and Mexico
(0.34 percent) (US NSF, 2002). Furthermore, for most developing countries
R&D is, at present, insignificant. To illustrate some effects of an increasein IPR
protection as engineered by TRIPS, suppose that Figure 2 illustrates the status
quo ante, with country 1 aready offering patent protection and country 2
without patent protection, and consider the ex post situation where the
innovation has already taken place. The effect of strengthening IPRs in country
2, to the standards of country 1, is to reduce consumption and welfare in country
2, and to provide a profit windfall of 7, to the innovator. And, if the innovator
isin country 1, that means new monetary transfer that country 2 must make to
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country 1. Understandably, countries with lower IPR protection can see
immedi ate negative effects to strengthening IPRs.

More can of course be said about the economics of IPRs in an international
context. Deardorff (1992) presents a model where limiting patent protection
geographicaly may be desirable. As discussed earlier, the optima trade-off
between dynamic gains and static losses calls for limiting the monopoly power
granted to the innovator, i.e., afinite patent life. The analogy here is that, for a
given patent life, extending the set of countries providing IPRs should, from a
welfare perspective, proceed only as far as necessary to provide enough
innovation incentive, and no more. But, as the invariance in Result 3 discussed
earlier illustrates, Deardorff’s (1992) result on thispoint is special to hismodel.

Deardorff (1992) assumes that inventions can take place only in one country,
and the question is whether IPR protection should be extended to other countries
that only consume the innovation product. A similar approach is taken by Chin
and Grossman (1990), who model innovation in an international duopoly with
two countries, each with one producer of a homogeneous product, and Cournot
competition in the integrated final market. Innovation can take place only in one
country (the ‘North’), where R&D investment can achieve a reduction in the
unit cost, but this process innovation can be imitated at no cost by the firmin the
‘South’ if no IPR is provided there. This set-up brings to the fore the typically
conflicting interests that countries face in this context. Whereas the North
always benefits from IPR protection in the South, the South may lose or may
gain from such a policy change. Indeed, global efficiency need not be increased
in this model either, and the world may well be worse off by increased
protection. In contrast to these models, Helpman (1993) treats innovation as an
ongoing process in a North-South dynamic genera equilibrium model rooted in
the endogenous growth literature. Only the North can innovate, and innovations
are diffused to the South through imitation (the rate of which is taken to be a
measure of the strength of 1PRs in the South). Helpman shows that the South is
unlikely to benefit from tighter IPRs. The North may or may not benefit from
stronger 1PRs in the South (unlike the aforementioned studies, in Helpman’'s
(1993) modd there are conditions where no conflict exists between the interests
of North and South: with initial low rates of imitation both regions could benefit
from relaxing 1PRs). Diwan and Rodrik (1991) provide a somewhat different
perspective by emphasizing that North and South may have different innovation
needs (i.e, different tastes) such that strengthening IPR protection in any region
induces a more favorable distribution of innovations suited for that region.
Although only the North can innovate in their modd, it is not necessarily the
case that weaker |PR standards improve the welfare of the South.

An issue quite germane to the economics of international IPRs, when viewed
in the context of international harmonization, concerns the properties of an
uncoordinated PR equilibrium and the scope for negotiated multilatera
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improvements. The knowledge and information generated by new discoveries
can easily move across national borders, and therefore policies that can affects
the flow of innovations, such as IPR protection, generate (typically
uncompensated) externalities on other countries. When PR protection is chosen
independently by countries, the optimal policy for a country depends on the
choices of other countries, and the uncoordinated equilibrium will be affected by
the rational attempt by countries to free ride on the policies of others. This
problem is lucidly investigated by Grossman and Lai (2002), who consider a
world of two countries (North and South) that differ in their market size and
ability to innovate. Production yields a homogeneous good and a continuum of
differentiated products, the latter produced by private R&D investments that are
affected by the length of patent protection. Taking the ‘national trestment’ of
patents as given, the authors first investigate the equilibrium patent length when
countries act independently. They find that, in the Nash equilibrium of the
noncooperative patent-setting game, individual countries set a shorter patent life
in an open economy than they would under autarky (an immediate consequence
of the countries’ individua incentivesto freeride). In aworld of many countries
with some large countries, the free-rider problem is exacerbated and a small
country may well choose zero patent protection in a Nash equilibrium. In
Grossman and Lai’ s (2002) model, the structural differences of the two countries
(market size and ahility to innovate) also explain why patent protection islonger
in the North than in the South in the uncooperative equilibrium. Comparative
statics analysis shows that an increase in the South’s ability to do research
(relative to the North) would induce stronger patent protection in the South and
weaker patent protection in the North.

The existence of cross-border externalities provides scope for an
international PR agreement. In Grossman and Lai’s (2002) model, it turns out
that world welfare depends only on an overall patent protection level (a
weighted sum of individua protection rates), and an efficient global patent
regime can be achieved with many combinations of patent protection (over some
domain, protection in the North can substitute for that in the South and vice
versa).® The latter conclusion means that patent harmonization (equal patent
protection in the North and South) is not necessary for global efficiency. But
another finding is that an efficient patent policy does require worldwide
strengthening of IPR regimes (i.e., a higher weighted sum of individual patent
protection rates). If this tightening of patent protection is to be achieved by a
harmonized structure, then typically efficient harmonization entails an increase
of patent protection in both regions (relative to the Nash equilibrium of the
noncooperative solution). These conclusions are illustrated in Figure 3, where
the intersection of the North and South’s best response functions (BRFS)
determined the noncooperative Nash equilibrium. The locus of efficient patent
protection measures (T, and T) is to the northeast of both BRFs, such that
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efficient IPRs do entall strengthening relative to the Nash equilibrium.
Harmonized patents are neither necessary nor sufficient for global efficiency.

globally
efficient
patents

South’s
BRF

harmonized
patents

North’s BRF

Figure 3. Noncooperative and efficient patent protection
Source: Grossman and Lai (2002) and Lai and Qiu (2003)

The welfare effects in this setting are important, however, because patent
harmonization quite likely hurts the South, although it benefits the North. Lai
and Qiu (2003) adso find that raising IPR protection in the South above its
noncooperative Nash equilibrium solution is globally welfare improving; the
South is hurt, but the North gains more than what is lost in the South. Starting
from the noncooperative Nash equilibrium, and given adequate compensation
from the North to the South, both regions could be better off if the South were to
adopt the IPR standards of the North. This observation provides a direct
rationale for linking IPR policies with trade policies (which could, in principle,
provide the means for compensating the South for the welfare losses that may
arise from adopting the North’s stronger PR standards).
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TRIPS, TRADE AND ECONOMICS: A TENTATIVE
ASSESSMENT

Having provided some detail on ingtitutional developments in the areas of
international IPRs, including TRIPS, and taking stock of the cursory review of
relevant economic analyses discussed in the foregoing, | will now articulate a
tentative assessment of TRIPS from the perspective of economics (being
mindful, of course, that perhaps this is an overly ambitious goal). For
concreteness, the following discussion is centered on a few select and critical
guestions that have emerged in this context.

ArelPRs, in Fact, Trade Related?

This question is suggested by the carefully chosen prefix ‘trade related’ that first
rationalized introducing IPRs into the WTO. Of coursg, virtually any economic
regulation and/or ingtitution will have (perhaps indirect) effects on trade and,
vice versa, trade does impact the workings of specific regulations and/or
ingtitutions. But in fact, as the foregoing discussion has illustrated, it is quite
apparent that weak or non-existent IPRs can affect trade in a direct and
nontrivial manner. This is most evident for goods that are easily copied
(‘pirated,” in the favorite jargon of the industries concerned), such as computer
software and the optical media products of the entertainment industry (e.g.,
music and movies). Goods that rey on trademark protection are aso quite
vulnerable to weak IPR protection. Indeed, firms in virtually every industry
(e.0., apparel, computer software and hardware, electronic equipment, prepared
food and beverages, and pharmaceuticals) depend on trademarks for their
marketing activities. Establishing a firm’s reputation for quality, which can be
efficiently conveyed to the consumer by known trademarks, requires significant
investments in design, production, and marketing. Such costs are not borne by
producers of knockoff copies or counterfeit merchandise who, absent IPRS,
could easily free ride on the efforts of others. This can bring about losses to the
legitimate mark owners and weaken their incentive to invest in quality
production, which can be harmful to consumers (who end up facing a
generalized ‘lemons problem). In fact, it seems that counterfeiting and pirating
have increased significantly in recent years, especially in emerging markets such
as China and countries of the former Soviet Union, and thresten to become a
truly global business (Economigt, 2003).

Whether and how stronger IPRs affect the extent and direction of trade is
less clear. More trade could result, as ‘legitimate’ products from the innovating
exporting country substitute for domestic ‘illegitimate’ copies and/or imitations.
But lesstrade could also result, for at least two reasons. because of the incentive
for IPRs holders to limit production (the monopolist effect), and because strong

19



IPRs may make possible legitimate domestic production (possibly through
foreign direct investment [FDI]) that is a perfect substitute for the formerly
imported legitimate product. Although empirical evidence on such contrasting
market expansion and market power effectsisnot conclusive, an earlier study by
Maskus and Penubarti (1995) concludes that increasing patent protection does
have a positive effect on bilateral manufacturing exports of OECD countries
with both large and small developing countries (the effect on the imports of
large developing countries being more significant). Fink and Primo Braga
(1999) present results consistent with this finding. Using a gravity model of
bilateral trade flows for 89 countries, and relying on the index developed by
Ginarte and Park (1997) to measure cross-country differences in IPRs, they find
a positive link between IPR protection and flows of non-fuel trade aggregates.
(But, somewhat surprising, the effect is not significant for high technology trade
flows.) Smith (1999) analyzes the exports of US states to a large number of
destination countries. She finds that weak patent rights can negatively affect US
exports, especialy in countries that pose a strong threat of imitation. More
recently, Smith (2002) anayzes the empirical impacts of IPRs of US exportsin
three disaggregated drug industries. She again finds that strong foreign IPRs
tend to expand US exports in countries with a strong capacity to imitate (such as
other developed countries), but in countries with weak imitative abilities, the
effect of stronger IPRs may be that of reducing trade because of enhanced
market power. In any event, whether trade is positively or negatively affected by
stronger IPRs is not necessarily the relevant question from the point of view of
the integrated global economy.

The case of agriculture is of some interest here because TRIPS requires less
uniformity of IPRs for this sector. For example, new transgenic varieties can be
patented (and they are) in the United States, but elsewhere they may enjoy only
aweaker protection under PBRs. The example of Roundup Ready (RR) soybean
seedsisingtructive. The RR technology is patented in the United States, and RR
soybean seeds are sold a a considerable premium (about 40 percent markup
over conventional varieties' price) and under contractual obligations that prevent
farmers from saving seeds. In Argentina, however, it islegal for farmersto save
seeds for replanting purposes, and as a consequence, the RR soybean technol ogy
is available at lower cost to Argentine farmers than to US farmers (US GAO,
2000). Such cost differences engineered by differing 1PRs have the potentia to
affect the relative competitive positions of exporting countries, and certainly
create tension, in the innovating country, between the interests of the innovating
seed industry and the interests of the adopting agricultural sector (Moschini,
Lapan, and Sobolevsky, 2000).
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Do IPRsBelongin the WTO?

Granted that 1PRs are ‘trade related,” the question still remains as to whether
they should be an integral part of WTO activities. This was perhaps the hot
guestion prior to the TRIPS Agreement and, as a matter of institutional design, it
has been settled by the agreement itself. As a matter of intellectual pursuit, the
problem is as interesting as ever. As noted earlier, a number of economists have
expressed skepticism about the wisdom of including IPRs in the WTO.
Observers from related disciplines see the TRIPS Agreement as a fundamental
change from previous GATT endeavors, reaching deep behind national borders
in the pursuit of an efficient internationa regulation through a ‘globalization of
law’ (Arup, 2000). Indeed, thisis precisely the point of those who argue the pros
and cons of other issues — such as the environment, investment, labor standards,
and competition policy — being addressed explicitly by the WTO. Maskus
(2002b) concludes that the cases of IPRs and of competition policy are
somewhat more suited for inclusion in the WTO, largely because of their direct
bearing on market access.

But acknowledging that I1PRs and trade are related, and that the solution of
the cross-border externalities inextricably associated with this issue may require
an integrated approach such as the one offered by the WTO, arelated question
still remains.

Is Stronger Glaobal 1PR Protection Desirable?

Itis, after all, afact that amain feature of TRIPS has been to require IPRs where
none were present, without lowering any of the existing standards, thus resulting
in a higher average global protection level. There is, in fact, no reason to
presume that dronger IPRs per se are desirable. From a given closed
(integrated) economy perspective, the optimal degree of protection for 1PRs
depends on the aforementioned trade-off between static (monopoly) losses and
dynamic efficiency gains, that is, the need for ‘exclusion’ versus the desire for
‘diffusion.” But, as discussed in Ordover (1991), this trade-off may too
simplistic a viewpoint, and a carefully designed IPR protection system need not
be incompatible with diffusion. For example, when the patent regime is weak,
innovators may choose to achieve exclusion by using methods such as trade
secrets that are actualy worse from the point of view of ensuring the diffusion
of new knowledge. Whether or not the current I1PR standards are too strong is a
matter of debate. In the United States, for instance, some have worried that
patent protections may be too slanted in favor of inventors, all but eiminating
the distinction between discovery and invention, granting claims that are too
broad and lowering the standard of novelty (e.g., Merges, 1999).
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A more subtle issue is whether, as the size of the market increases because
more and more countries fall under a more-or-less common set of PR standards,
the optimal level of IPR protection implied by those standards should increase or
decrease. As discussed earlier, because the incentive to perform private R&D
under 1PRs derives from the profits that a monopolist can redlize, it is already
directly affected by an expanding market, and no strengthening of 1PRs may be
necessary. Furthermore, in an international context, the strategic considerations
mentioned earlier are quite germane. The temptation to free ride makes
unilaterally set IPRs lower than globally optimal, and as more countries agree to
set IPR protection cooperatively, the effect normally would be that of increasing
the level of protection. But as a counterpoint, the analysis of Scotchmer (2002)
is of some interest. She studies the abilities of IPR treaties to deal with the
inherent cross-border externalities in a game-theoretic model where
governments have access to two tools to foster innovations. PR protection
(which spurs private R&D efforts) and public R& D spending (which produces a
pure public good). Both instruments tend to create uncompensated cross-border
externalities, but IPR treaties deal with only one of them. One of the conclusions
that emerges in this setting is that harmonization of PR regimes through
negotiated treaties may end up providing excessively high IPR standards.

Are ThereWinnersand L osers From TRIPS?

A difference between previous multilateral trade liberaization efforts and
TRIPS is often noted. The argument is that previous GATT negotiations likely
resulted in mutua gains for most (all?) countries through symmetric tariff rate
cuts that yielded different fina levels of protection, whereas, by contrast, the
implementation of TRIPS commitments requires very asymmetric changes in
the level of IPR protection offered by countries (e.g., Gaisford and Richardson,
2000). Thus, the TRIPS Agreement may be associated with large distributional
effects. The specific concern has been that such welfare transfer would be from
the poor devel oping countries to the rich developed countries.

McCalman (2001) provides quantitative estimates for the effects of patent
harmonization as implied by TRIPS for a group of 29 countries, including both
developed and devel oping countries. He finds that, indeed, the implementation
of TRIPS has the potentia to generate large transfers, and that the United States
is the major recipient of those transfers. Developing countries are net ‘losers,’
but a number of developed countries (including Canada, the United Kingdom
and Japan) are also net contributors to these welfare transfers. These conclusions
may reflect too much of a static viewpoint and ignore the dynamic effects that
TRIPS can