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ABSTRACT

INTERNATIONAL PROTECTION OF INTELLECTUAL PROPERTY RIGHTS

Stefania Emma Scandizzo

Wilfred Ethier

Objective of this dissertation is to examine countries’ incentives for Intellectual Property Rights (IPR)
protection, in particular in the case of developing countries. In the first essay, a model of repeated patent
races is used to show how a country with innovative potential may nonetheless maintain inadequate IPR pro-
tection. [ find that this is due to a time inconsistency problem intrinsic to [PR protection: ex ante strong
protection is warranted to promote innovation, but once discovery takes place there is an incentive to lower
protection in the case of unsuccessful local innovation. In more technologically advanced economies reputa-
tional considerations may be sufficient to maintain strong protection. Otherwise a commitment mechanism.
such as participation in WTO, or, more controversially, some form of bilateral punishment, may serve to in-
crease welfare by increasing the level of innovation in the economy. [n the second essay | examine the more
general case of two countries which must interdependently choose their level of IPR protection. With respect
to the one country case, a higher level of technological development will be necessary in both countries for
the high [PR protection outcome to be supported. In the more general case of n countries, the world tends to
divide into a high protection group and a low protection group. In the third essay I consider the effect of im-
perfect intellectual property rights on technology transfer and on the pattern of trade between two countries
with different levels of technological development. Imperfect patent protection and imitation are introduced
in a two country endogenous growth model with two activities, production and innovation. Assuming that
imitation affects both activities, the backward country faces the following trade off: with weaker protection
less technology enters the country, but what does enter can be more effectively exploited. If protection isn't

too strong, it will shift the comparative advantage of research in favor of the laggard country.
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Chapter 1

Introduction

[n recent years, the protection of Intellectual Property Rights (IPRs) has become an issue of growing concern
and one of the most contentious areas on dispute in the international arena. In industrialized countries there
already exists a system of patents, copyrights and trademarks that reward innovators for their efforts. With
the increased globalization of trade and the increased pace of technological change there has been a growing
demand to have this sort of protection extended throughout the rest of the world, in particular to the growing
import markets of developing countries, where [PR protection is notoriously weak or altogether absent.

The debate regarding the international protection of IPRs, in particular within the framework of GATT
and now the WTO, has often taken the following form. On the one hand, industrialized countries contend
that weak [PR protection creates a disincentive for innovation, with negative effects on growth and welfare
not only for innovating countries but also for their trading partners. On the other hand, developing countries
contend that [PR protection creates monopoly power, and keeps them from becoming competitive in more
technological sectors, that are usually the most profitable. In this light, it would appear that the only way
of extending [PR protection internationally would entail granting developing countries concessions in other
areas of trade policy.

In reality this way of looking at the problem of IPR protection is tied to a vision of the world that entails
a division into industrialized, innovating countries and developing, imitating countries. It is assumed that
countries that imitate to so because they do not have the technology to innovate. In reality most imitating
countries, and the ones that have been the subject of the bulk of accusations regarding [PR infringement,
are in fact middle income countries where innovative activities are increasingly taking place. This is the

case of China, Singapore, Korea, Taiwan , Mexico, Chile, Argentina, and Brazil, just to name a few. Even



if the greater part of total innovation continues to take place in industrialized countries, and the majority
of patents continue to belong to industrialized countries, there exist a nonnegligible number of competitive
firms in developing countries now undertaking innovative activity. It is therefore not clear why these countries
continue to maintain such weak IPR protection.

The issue of the optimal level of [PR protection in a closed economy has been amply examined in the
context of the literature on patent races: Loury (1979), Lee and Wilde (1980), Reinganum (1981), etc.; and of
the literature on optimal patent length and breadth, for example Nordhaus (1969). The objective of a system
of IPR protection is to reach a balance between the need to provide incentives for the investment in innovation
and the social desirability of allowing the dissemination of knowledge once discovery takes place. A loss in
consumer surplus due to monopoly power bestowed by [PRs is deemed necessary to compensate innovators
for their efforts, in as innovation is a risky and uncertain enterprise: a certain amount of static misallocation
is accepted as the cost of preserving dynamic incentives.

The issue of [PR protection in the open economy is more complex, in that all countries are affected by
other governments policies and the globally efficient level of protection may not correspond to the best action
by part of the single governments. [PR protection in an open economy has been examined mainly in the
context of North - South models, that consider innovation entirely concentrated in the North and imitation
concentrated in the South, in that the South is technologicaily incapable of doing innovation. The seminal
work in this area is that of Grossman and Helpman (1991). In this framework, it follows that the North wishes
to have strong [PR protection to promote innovation and protect local discoveries, and the South wishes to
have weak protection so as to maximize the benefits of imitation.

The issue of international competition in R&D in an environment of imperfect [PR protection, however, has
been largely overlooked. This is tied to the fact that most international R&D competition is considered to take
place between industrialized countries, most of which have established systems of IPR protection, while most
imitation is thought to take place in less developed countries, where historically innovative activities have been

negligible. The increased rate of development of many historically backwards countries has been accompanied

2



by a shift in the comparative advantage in R&D, and this calls for an examination of what are the incentives
for [PR protection in a world where innovative activities take place in a range of countries characterized by
different levels of technological development. The fact that some innovating countries continue to maintain
weak IPR protection while others have embraced systems of stronger [PR protection leads us to believe that
the trade-off between innovation and imitation is not the same for all countries.

[ consider the problem of [PR protection in the context of two issues: international R&D competition
and foreign direct investment (FDI). With respect to R&D competition in the global environment, one reason
why a govemnment may choose the allow weak IPR enforcement is tied to the uncertain nature of research:
when firms race to discover a new technology all must pay the cost of research but only one firm will win the
patent. Weak protection creates a disincentive to local innovation, but permits the country, though imitation, to
increase the benefits from foreign innovation. FDI is considered one of the most important channels through
which technology is shifted from developed to less developed economies. Through imitation, the recipient
country will reduce the amount of technology transferred from abroad, but will be able to more effectively
exploit what does enter.

In Chapter Two I consider the incentives for [PR protection in a country whose trading partner is more
technologically advanced and already committed to a high level of [IPR protection. A dynamic model of patent
races conducted along a continuum of product lines is used to explain why a country with innovative potential
may nonetheless maintain inadequate [PR protection. A possible explanation is that there is a time consistency
problem intrinsic to [PR protection: ex ante strong protection is warranted to promote innovation, but once
discovery takes place there is an incentive to lower protection in the case of unsuccessful local innovation.
The suboptimal but time consistent policy therefore involves an insufficient level of protection, and therefore
an insufficient level of innovation. In more technologically advanced economies, reputational considerations
may be sufficient to maintain strong protection. Otherwise a commitment mechanism, such as participation in
WTO, or, more controversially, some form of bilateral punishment, may serve to increase welfare by increasing

the level of innovation in the economy.



While in Chapter Two I concentrate on the interaction between a middle income country (a country with
non negligible innovative potential) and more developed economy already committed to strong [PR protection,
in Chapter Three [ extend the analysis to the more general case of two countries, both without a2 commitment
mechanism, and examine the incentives for [PR protection. In this case it will be necessary for both countries
to be sufficiently technologically advanced for high protection to result, even in the more advanced country.
This because not only does the interaction between government and domestic firms tend to bring about low
protection, but so does the interaction between governments of different countries. [ then extend the analysis
to the case of n countries, where the result is a division of the world into two groups: a high protection club and
a low IPR protection group. A commitment mechanism, such as participation in WTO, can serve to extend
high protection also to non member countries by increasing the long run benefits of high protection.

[n Chapter Four, [ consider the effect of imperfect intellectual property rights on technology transfer and
the pattern of trade between two countries with different levels of technological development. Imperfect
patent protection and imitation are introduced in a two country endogenous growth model with two activities.
production and innovation. Assuming that imitation affects both activities, the backward country faces the
following trade off: with weaker protection less technology enters the country, but what does enter can be
more effectively exploited. If protection isn’t too strong, it will shift the comparative advantage of research

in favor of the laggard country.



Chapter 2
Intellectual Property Rights and International R&D

Competition

1 Introduction

The protection of intellectual property rights (IPRs) has become one of the most contentious areas of dispute
in the international trade arena. In industrialized countries innovators are rewarded for their efforts through a
system of patents, copyrights and trademarks. With the increased globalization of trade, there has been a push
for this type of protection to be extended throughout the rest of the world, in particular to the growing import
markets of developing countries, where IPR protection is notoriously weak or altogether absent. This has led
to a fierce debate: on the one side industrialized countries contend that weak IPRs create a disincentive to
innovation, with negative effects on growth and welfare; on the other hand developing countries claim that
[PRs effectively grant monopoly power and keep them from becoming competitive in high tech, high profit
industries. Given these opposing views it is commonly believed that the only way of extending [PR protection
is to grant developing countries concessions in other areas.

This paper seeks to shed light on this debate by considering the incentives for IPR protection in developing
countries. [nternational R&D competition often results in outcomes where the industrialized countries inno-
vate and the developing countries imitate. The classic framework for analyzing this issue is the North-South
model: the North innovates and the South, having no innovative capabilities, imitates. It is understandable
that the North will wish to have strong IPR protection to promote innovation and protect local discoveries, as

it is evident that the South will wish to have weak protection to maximize the benefits of imitation. However



in reality many imitating countries have the potential to be successful innovators, and often have a non negli-
gible number of competitive firms participating in R&D. Given the presence of innovative potential one may
well ask why these countries continue to have weak [PR regimes: apparently the trade-off between innovation
and imitation is not the same for all countries.

This question is important because many of the countries that have been most heavily targeted for their
weak [PR regimes are not the least developed economies but in fact middle income countries where innovation
is increasingly present: Korea, India, China, Singapore, Taiwan, Brazil, Mexico.

One reason why the government may decide to permit weak [PR protection has to do with the uncer-
tain nature of research. Firms race to be the first to discover a new product or technology: all firms pay the
cost of research but only one firm, the "winner”, makes positive profits. The government’s problem is to de-
cide whether and how much to promote innovation, taking into account that if innovation occurs abroad no
profits will accrue domestically. [nnovation, wherever it occurs, is desirable because it increases consumer
surplus, either through the introduction of new and better products or by lowering consumer prices. Fur-
thermore innovation that occurs locally is desirable for its positive externalities (for example, there may be
positive spillovers to other firms/industries or domestic innovation may cater to local tastes). Strong protec-
tion promotes innovation and increases the probability of local discovery. Weak protection is a disincentive
to local innovation, but permits the country, through imitation, to increase the benefits from foreign innova-
tion. In this scenario, imitation can serve as a form of insurance: allowing at least some firms to be imitators
permits a country to avoid reaping no profits at all in the case domestic innovation is unsuccessful.

Secondly, there is a time inconsistency problem inherent in the government’s policy decision. [PR policy
influences firms’ R&D decisions before discovery, but is enforced only affer discovery. The govemment
therefore may wish to impose strong protection ex ante to promote innovation, however once discovery takes
place there is an incentive to weaken protection if innovation occurs abroad. If the change of policy is a
surprise it will have the effect of increasing welfare, however the government will not be able to systematically

surprise the private sector. If commitment to an optimal but time inconsistent patent policy is not credible, a



time consistent policy will obtain where R&D decisions incorporate expectations of patent policy, irrespective
of government announcements, and the government will fulfill these expectations with a socially insufficient
level of protection. This explains weak [PR protection not as a result of lobbying pressures or other political
concerns, but as a consequence of a government’s inability to commit to policies that ex post it would not find
optimal to pursue. This result undermines the view that the international harmonization of [PR protection
necessitates concessions to developing countries in other areas.

In some cases reputational considerations may be sufficient to induce the government to maintain high
protection. but this will only be the case of countries that are highly successful at innovation. In other inno-
vating countries two other solutions exist. International agreements that imply commitment to a strong [PR
regime, for example participation in WTO, may be sufficient to solve the time inconsistency problem. Sec-
ondly, unilateral retaliation from the country’s trade partners may help keep the offender in check and serve to
maintain strong protection. This second result is more controversial in that unilateral retaliation is in general
frowned upon in the international community.

This paper builds on the extensive literature on patent races: Loury (1979), Lee and Wilde (1980), Rein-
ganum (1982), and Dixit (1988). The seminal work on innovation and imitation in a North-South environment.
also based on the patent race literature, is Grossman and Helpman (1991). This paper differs in that it assumes
innovative activity in the Southern country. This changes the trade-off faced by the government in choosing
its [PR regime: the benefits of imitation must be weighed against the costs of creating a disincentive for re-
search in its domestic firms. This paper is also tied to the small literature on trade related issues of intellectual
protection: Aoki and Prusa (1991) consider the effect of discriminatory [PR protection, Jensen and Thursby
(1996) deal with the effects of product standards (an indirect form of product standards). Lastly, it is related
to the literature on the time inconsistency of trade policies, as in Eaton and Grossman (1985) and Staiger and
Tabellini (1987).

The rest of this paper is structured as follows. In section 2 a dynamic model of patent races conducted

along a continuum of product lines is presented. In section 3 I examine how the government intervenes in the



matter of [PR protection both in the short and in the long run. [ then consider commitment, reputation and
unilateral punishment as a solution to the time inconsistency problem. Lastly, some concluding remarks are

presented.

2 The Model

Assume two countries, Home and Foreign and two types of goods, d(z), a high tech good, and C, a traditional
good. Both countries engage in two activities: production of goods and research to discover better goods in

the high tech sector. Time is discrete, and in each period new discoveries are made.

2.1 Innovation

Each product / in the high tech sector potentially can be produced in an unlimited number of vertically dif-
ferentiated varieties, or qualities, as in the Grossman and Helpman 1991 "quality ladders” model. Denote
gm(J) the quality of the m-th generation of product j. Assume that each generation provides exactly A times
as many services as the previous one:

qm(J) = Mm-1(j) Vim (1
Assume X to be exogenous, constant, greater than 1, and common to all product lines.

Suppose there are X domestic firms conducting research and ¥ foreign ones. We can treat X and Y as
continuous variables.! In each period, individual firms in each country race to discover a new innovation
along a continuum of identical product lines, j € [0, 1].2 Let us consider the situation at Home (the situation
in Foreign will be symmetric). To participate in the innovation race firms must pay a fixed cost K(x) at the

beginning of each period, which differs between firms. Firms are ranked in order of increasing cost such that

This is not an unrcasonable approximation. In the semiconductor or biotechnology industry, for example. there are often more than a
dozen competitors at the beginning of a race.

The idea here is that individual firms do not "put all their eggs in one basket™ when it comes to R&D, and usually are active in several
research projects simultaneously. Alternatively, one can imagine a continuum of different industries. with a continuum of firms are
conducting research in each one.






