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SUMMARY

The global technology system has changed profoundly during the last twenty years. The
introduction of new technologies, with microelectronics on the forefront, has given rise
to a new technological paradigm with far-reaching consequences for the world economy.
Research has become organized differently. New channels of diffusion have been created.
New fields of application have opened up. New patterns of international competition have
emerged. These changes have increased the pressure for stricter intellectual property
protection (IPP).

The first chapter of the present report describes a number of developments in the world
technology system and the world economy which have affected the international demand
for IPP:

1. Investment in R&D has considerably increased and so has the output. There are
therefore more research results to be protected, and the incentive to protect is
larger, given the amount of investment involved.

2. There are more actors against whom intellectual property has to be protected,
because the introduction of new generic technologies is closely intertwined with
a new wave of internationalization of the economy, and because it tends to blur
sector boundaries. As a result, companies face competition from new competitors
from other countries and from other branches.

3. Research has become a more co-operative endeavour than in the past, involving
a larger number of institutions than just one firm (government research laborato-
ries, universities, partners in "strategic alliances", sub-contractors, research bou-
tiques). Clear rules for the protection of the property of the resulting inventions
are necessary.

These changes imply a number of new challenges for developing countries. The technol-
ogy gap tends to become wider. Foreign investment, a major vehicle of technology
transfer, concentrates on the highly developed countries. Many foreign companies prefer
non-equity engagements in developing countries. This involves a closer interaction with
formally independent firms and increases the demand for intellectual property protection.

However, developing countries may also benefit from the described tendencies: The
speed of technological progress gives them faster and cheaper access to other than
front-line technology. New possibilities for leapfrogging may open up. There are more
potential sources of technology transfer, and eventually also new chances for co-opera-
tion.

The main message of the first chapter is that real changes in the world economy rather
than voluntaristic policies in highly developed and developing countries have been at the
roots of the recent changes in IPP.
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These changes in IPP are described in Chapter 2. It examines recent international efforts
to strengthen and harmonize IPP with respect to semi-conductors, computer software,
and genetically transformed living material. The emergence of these new technologies
has raised many questions regarding the legal protection of the new processes and
products which did not fit into existing IPP systems.

Since American companies have been the leaders in most technological fields, the need
to adjust IPP legislation to new technologies was first felt in the USA. The USA adopted,
as the world’s first country, a specific IPP regime for semi-conductors and took the lead
in finding the most appropriate way to protect software against unauthorized copying.
The needs of emerging national industries and American pressure made other OECD
countries follow suit. Genetically transformed living material has become patentable in
most OECD countries, although this is still controversial, notably in Europe, due to ethical
considerations and farmers’ interests.

Despite of the harmonization in IPP in industrialized countries, there are still considerable
differences between national IPP systems (e.g. patents to the first inventor in the US vs.
the first who files in Europe and Japan; different focus of debate on patentability of living
organisms; different emphasis on plant breeders’ rights versus patents; protection of
software by copyright or by patents).

Chapter 3 describes the international debate on IPP of advanced technology. The dispute
between industrialized and developing countries can be subdivided into two phases. In
order to become more effective, the broadening of IPP coverage to information- and
biotechnologies should be recognized worldwide. However, the strengthening of IPP in
developing countries has been hindered by their critical attitude towards the legal
protection of technology in the past decades. The first phase of the international IPP
debate had its zenith in the 1970s and was dominated by initiatives of developing
countries to revise the patent system. The second phase commenced in the mid 1980s and
was initiated by industrialized countries attempting to raise IPP standards worldwide.

Early criticism of the patent system by developing countries was voiced in the 1960s. A
major UNCTAD/WIPO study of 1975 on the role of the patent system in the transfer of
technology to developing countries became very influential. It revealed that less than one
per cent of the world total of granted patents were held by nationals of developing
countries, that more than 80 per cent of patents in developing countries were owned by
foreigners, while only some 5-10 per cent of these patents were locally used in production
facilities. Moreover, it showed that the use of licensed foreign technology was commonly
limited by a large number of restrictive practices.

The peripheral position of developing countries in the patent system reflected the
marginal role these countries play in the generation of advanced technology, and illus-
trated the need of technology transfer. Acceleration of the transfer of technology was the
reason for a number of countries (such as India, Brazil, the Andean Pact countries and
Mexico) to reduce the level of patent protection and to strengthen control of technology
licensing agreements in the first half of the 1970s. Additionally, in UNCTAD, developing
countries called for a Code of Conduct on the Transfer of Technology, as well as for a
revision of the Paris Convention for the protection of industrial property. However,
neither the attempt to establish a Code of Conduct, nor the efforts to revise the Paris

viii



Convention were successful. The changes in the global technology system demanded a
worldwide strengthening, rather than a reduction in IPP.

The most controversial issues in the international debate on IPP are highlighted in this
chapter. Industrialized countries have tried to strengthen the position of intellectual
property right holders by, among other things, longer protection terms, an extension of
the protection of a patented process to the products obtained by that process, and
restrictions of non-voluntary licensing. Developing countries, on the other hand, wanted
to oblige patent holders to use the invention in a production facility in the country that
recognizes the patent. They also wanted to keep the possibility open that specific subject
matter can be excluded from patent protection (e.g. pharmaceutical products, plants and
animals), and they favoured a reduction of the protection terms (less than 20 years for
patents, 8 years for semi-conductors, 25 years for software), and objected to the weaken-
ing of compulsory licensing as it is one of the few instruments to avoid misuse of an
intellectual property right.

Chapter 4 recalls that, by the end of the 1980s and in the beginning of the 1990s, many
developing countries nevertheless changed their IPP policies and raised the level of IPP
protection considerably.  The direct cause for this change was the pressure exerted by
industrialized countries in different international forums such as the World Intellectual
Property Organization (WIPO) and GATT, and even more in bilateral negotiations.

Trade and licensing of intellectual property rights have become a booming business.
Industrialized countries regard a lack of appropriate IPP as a serious obstacle to interna-
tional trade. The US International Trade Commission estimates that worldwide losses to
US industry because of a lack of IPP amount to between US$ 43 billion and 61 billion
annually. This lack of IPP is largely ascribed to the structure of the international IPP
regime which allows wide differences in IPP legislation across countries, while many
countries have not signed the Paris Convention (a.o. on patents) or the Berne Convention
(on copyrights). Moreover, both conventions lack adequate enforcement provisions or
dispute settlement mechanisms.

Industrialized countries, have, therefore, tried to shift the discussion on the strengthening
of IPP from WIPO, which administers these conventions, to the GATT where package
deals can be concluded that also involve other aspects of trade and where a relatively
effective dispute settlement mechanism does exist. Their effort have been quite success-
ful. In spite of their earlier objections, developing countries de facto accepted the final
draft text on Trade-Related Intellectual Property rights (TRIPs), which is part of a
comprehensive final draft agreement which contains the results of the Uruguay Round.

The shift in the developing countries’ position in the Uruguay Round is partly due to the
bilateral political pressure which the US, and to a lesser extent the EC, have brought to
bear upon a number of other governments. The Special 301 provisions of the US Omnibus
Trade Act of 1988 reduce the discretion of the US Administration to take retaliatory
measures against alleged shortcomings in foreign IPP legislation. In the past few years,
about 40 countries have been targeted by the US Trade Representative for this reason,
and some of them experienced sanctions. Several times the EC initiated commercial
policy measures under the New Trade Policy Instrument and diplomatic initiatives to
make third countries adjust their IPP laws. The changes in IPP laws in developing
countries were achieved quicker and resulted in stronger protection when agreed to
bilaterally instead of multilaterally. Countries such as Korea, Mexico, China, and Taiwan
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have extended their patent protection up to 20 years, provide adequate protection for
computer programmes and pharmaceuticals, and even provide protection for drugs and
agro-chemical products that are still in the pipeline, awaiting market authorization.

Foreign threats and sanctions have speeded up the process of change in IPP, but the basic
cause for upgrading of IPP in developing countries is the change in the global technology
system. Developing countries faced a widening of the technology gap vis-á-vis industri-
alized countries because technology transfers to most of them stagnated. The widening
technology gap contributed to the need to participate more intensively in the international
division of labour entailing a shift from import substitution as the dominant development
strategy to more emphasis on export orientation. It is this new export oriented develop-
ment strategy that necessitated developing countries to lift technology import controls
and to strengthen IPP legislation in order to improve access to advanced foreign technol-
ogy.

The changes in IPP and technology transfer regulations are controversial in many
countries. Among the advocates of change is often a coalition of trading houses (that do
not want to endanger their own exports), subsidiaries and sub-contractors of foreign
companies, and representatives of companies and government institutions wanting to
engage in co-operative agreements with foreign firms. Their strongest opponents are the
national pharmaceutical and chemical industries, trade unions and consumer organiza-
tions which fear that accession to the Paris Union would sound the death knell for these
industries which, in the case of India for example, have produced drugs 5 to 10 times
cheaper than elsewhere in the world.

To what extent the changes in IPP legislation of developing countries indeed result in
accelerated technology transfer and to more domestic innovation in advanced technology
remains to be seen. Chapter 5 points out that only limited evidence exists with regard to
the actual working of IPP in developing countries. Economic theory has raised more
questions about welfare implications of intellectual property than it answered. A recent,
World Bank report underlines that knowledge of the scope, standards and effectiveness
of IPP in developing countries is seriously inadequate. There is little evidence on the
question as to whether and to what extent IPP in developing countries affects technology
imports or stimulates domestic R&D.

Furthermore, the functioning of IPP may be severely hampered by prevailing conditions
in developing countries.

- infrastructural obstacles to IPP enforcement,

- the dominance of public research which is not directed to IPP,
- the focus of domestic firms on mature instead of advanced technologies,
- the limited interest of multinationals to innovate in the Third World, and
- the small size of the markets for advanced technology in developing countries.

The implications of IPP will differ across countries, depending on their level of techno-
logical development and the degree of orientation on foreign markets. The more outward
oriented the national industry and agriculture are, and the higher the level of technological
development, the more can be gained by strong IPP.

Options for IPP policy do not form a kind of menu from which developing countries can
freely choose à la carte. The combination of the need to acquire advanced technology,
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the impact of IPP on specific technological sectors, and the pressure from industrialized
countries seriously limit room for manoeuvre of developing countries in this respect.
Nevertheless, at least four sets of policy options can be distinguished.

a. One set of options comprises those policies that run counter to the new interna-
tional IPP standard. Such policies may vary from relatively small departures from
the international IPP standard to strategies of free riding, i.e. the unauthorized
exploitation of technological information which is protected abroad (usually in
the industrialized countries).

b. Another set of options refers to policies that do not run counter to the international
IPP standard, but exploit loopholes and ambiguities existing in the texts of
international IPP agreements. These policies may have the effect that the impact
of high level IPP is less stringent or that its implementation is delayed.

c. A third set of options comprises policies which may mitigate adverse impacts of
the new international IPP standard and which are often beyond the scope of IPP
legislation.

d. The final set of options includes additional policies to acquire advanced technol-
ogy irrespective of the level of IPP.

Free riding or even modest departure from the new international IPP standard becomes
very difficult for export oriented countries vulnerable to foreign retaliation. However,
larger developing countries, with more geo-political importance for industrialized coun-
tries, producing mainly for domestic markets, may have more room for manoeuvre. Free
riding could also remain a valid strategy for countries which have a low technological
potential and produce mainly for domestic markets.

Protection of layout-designs of integrated circuits is relevant only for a few countries, as
the barriers of entry in chip production are very high. For those countries able to penetrate
the sector, full protection will be unavoidable in order to co-operate with foreign firms
and to export domestically produced goods containing protected designs.

Compared to chip production, the barriers of entry for software programming are low.
However, an export oriented software industry can only be built up if sufficient protection
for computer programmes is granted. Given the fact that software is a crucial enabling
technology that can help to economize on all other resources, it is important not to impede
access to foreign software by insufficient IPP. Needs in the field of standard software can
often be fulfilled at low cost by public domain programmes.

Under the draft TRIPs agreement, member countries have to recognize patents on all
forms of living material, except on plants and animals. Plant varieties shall be protected
either by patents or by an effective sui generis system. This provision in the draft
agreement will be reviewed after four years. The introduction of intellectual property
rights on plants or plant material may have outright negative consequences for many
developing countries, because a) it may restrict the free flow of genetic material which
is crucial for crop improvement programmes all over the world, and b) it may limit the
use of on-farm saved seeds which supply 80 per cent of all seed requirements in
developing countries. Only in those agricultural sectors that are highly export oriented
(such as the cutflower sector in Colombia, Kenya), these restrictions may be outweighed
by the advantages of IPP: access to the markets and to latest flower varieties of Europe
and North America.
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Developing countries opposing patenting of living material may pursue alliances with
oppositional forces in OECD countries where the extent of patent coverage for biotech-
nological inventions is still debated. Options to improve access to protected biotechnolo-
gies, include, at the national level, the use of the compulsory licensing instrument, and
at the international level, the use of the recently adopted Biodiversity Convention.

If the final draft GATT agreement is adopted, no GATT member will be allowed to
exclude pharmaceutical products or processes from patent protection in the future. There
are, however, a few options to mitigate the unwanted consequences of such protection,
such as a price level which would exclude large parts of the population from access to
protected essential drugs and the loss of a national drugs industry.

Government price controls reportedly result on average in a 20 per cent price reduction.
The Canadian experience with its Patented Medicine Prices Review Board is interesting
in this respect, because Canada is an OECD country and because the country has very
close commercial links to the USA. Recently, the power of the Board has been increased,
because the relatively liberal compulsory licensing regime for patented pharmaceuticals
became severely restricted as a result of negotiations with the USA and Mexico on a
North America Free Trade Agreement (NAFTA). The Canadian government, concerned
that ending the status quo on compulsory licensing may drive up prescription drug prices,
provided the Board with broader jurisdiction to offset excessive prices.

Over 90 per cent of the chemical substances included in the WHO’s Essential Drugs List
are not protected and can thus be freely reproduced. Since the price of generic drugs is
normally lower than prices of brand name drugs, generics weaken the de facto extension
of the monopoly of previously patented drugs on the basis of brand names.

Given the strong forces which work in the direction of a general strengthening of IPP
worldwide, developing countries may emphasize additional policies to acquire advanced
technology. They could extend the tasks of national or regional patent offices from sole
patent registration or granting office to innovation office. Such offices could facilitate the
dissemination of technological knowledge by selecting preferably unprotected) advanced
technologies for national industries, and by searching for alternative technologies or
sources of technology which would improve their bargaining position in negotiations on
technology transfer.
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INTRODUCTION 

Intellectual property protection (IPP) has been an internationally debated issue for over
thirty years. Until the 1980s, developing countries attempted to soften international IPP
standards in order to facilitate the use of advanced technology for their national develop-
ment. These efforts were not successful, not only because of the deadlock in North-South
negotiations in the second half of the 1970s, but also because the emergence of new
technologies changed the focus of the debate.

New technologies have a far-reaching impact on economic growth and on the interna-
tional division of labour. Higher expenditures on research and development, stiffer
international competition, and changes in the organization of research and production
have spurred efforts to intensify IPP. In the 1980s, the international discussion on IPP
became, therefore, dominated by demands from highly industrialized countries to
strengthen IPP worldwide. Negotiations in international forums and recent changes in
IPP laws of many developing countries show that these efforts currently prevail.

The debate about the access to advanced technology is the subject of the present report.
It examines the background of the demands for stronger IPP, the recent changes in IPP
in developed and developing countries, and the options that remain for the latter countries
in IPP policy-making.

The study is confined to intellectual property protection of advanced technology. It
concentrates on property rights on semi-conductors, copyrights as far as the protection
of computer programmes is concerned, patents, and plant breeders’ rights. A discussion
of other intellectual property rights, which are not or only indirectly related to the
protection of technology, such as trademarks, industrial designs, service marks, or trade
names, is beyond the scope of this study. Limiting the study to advanced technology also
implies that those intellectual property rights that protect less advanced technology, such
as utility models, are not examined in the present study.

The first chapter describes the main changes in the global technology system that have
been at the roots of the recent changes in IPP. It points out that the new technology
paradigm entails new challenges as well as new chances for developing countries. 

The second chapter examines the recent efforts in OECD countries to strengthen and
harmonize IPP with respect to semi-conductors, computer software, and innovations in
biotechnology and plant breeding. 

Chapter three examines the barriers which impeded quick adoption of the widened IPP
coverage to advanced technologies by developing countries. It describes the earlier
initiatives of developing countries to reduce the level of patent protection, to establish an
international code of conduct on the transfer of technology, and to revise the Paris
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1. THE GLOBALIZATION OF THE INTERNATIONAL
TECHNOLOGY SYSTEM: NEW CHALLENGES AND
CHANCES FOR DEVELOPING COUNTRIES 

The role of technology as a determinant of economic growth and competitiveness is
currently much larger than it was twenty years ago. All parts of what we may call "the
world technology system", i.e. the production, diffusion, application and protection of
technology, have undergone profound change. The rise of new generic technologies1 with
a wide applicability throughout almost all sectors of the economy has speeded up
technological development, made a number of economic sectors research-intensive which
hitherto were not, and changed the patterns of international competition. It has had a
far-reaching impact on the world economy as a whole.

The purpose of this chapter is to describe some of these changes. It provides information
on global trends which any national policy regarding intellectual property protection
(IPP) will have to take into account. Recent efforts to strengthen IPP worldwide largely
reflect these general changes. The analysis thus helps to explain the increasing pressure
exercised by highly industrialized countries (especially the United States) to strengthen
IPP, as well as the growing willingness in many developing countries to adapt their
national legislation accordingly. These policies are not only the result of differences in
power within the global political system. They are much less voluntaristic than one might
think.

1.1 A New Technological Paradigm 

The global technology system of the early 1990s is not comparable to that of the early
1970s. What distinguishes the present period from the recent past is a shift in technologi-
cal paradigm (Freeman 1988; Freeman and Perez 1988). A number of fundamental
innovations, especially in microelectronics, but increasingly also in the field of biotech-
nology and new materials, has changed the technological basis of the economy. Such "a
transformation of the technologies in use in many sectors of the economy must lead on
the one hand to large-scale investment in new types of plant and equipment and on the
other hand to a change in the skill profile of the labour force. It must also lead to changes
in company organization and industrial structure" (OECD 1989b, p.44). It not only has
a far-reaching impact on the whole institutional set-up of the economy, but also profound
implications for the regulatory system which governs economic relations. The introduc-
tion of a new generation of generic technologies intensifies the drive towards stronger
IPP for the following reasons:

i) There is more to protect because of higher investments in R&D.

ii)
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There are more actors against whom intellectual property has to be protected,
because the introduction of new generic technologies is closely intertwined with
a new wave of internationalization of the economy. Also, new generic technolo-
gies tend to blur sector boundaries. As a result, companies face new competitors
from other regions or from other branches. 

iii) The protection of a specific piece of knowledge is likely to have more conse-
quences at the beginning of a new technological cycle than towards the end. At
the early stage of the development of a new technology, a patent may protect a
whole area of research with a broad field of possible applications rather than one
specific application only. 

iv) The organization of the research and development process is presently undergoing
profound change in the sense that research becomes much more a co-operative
endeavour involving a large number of institutions rather than a process which
takes place within the laboratories of a single company. To facilitate the co-op-
eration and to apportion the resulting benefits, clear rules have to be established
with regard to intellectual property rights. 

These reasons will be elaborated in more detail below. 

1.1.1 Increasing investment in R&D 
The pervasive applications of new generic technologies have opened up many avenues
for research and development. Policy makers and corporate executives alike have realized
that new technologies have a far-reaching impact on the competitiveness of their countries
and companies. As a result, government and business expenditures on research and
development have increased considerably in most OECD countries from 1975 onwards
(Roobeek 1990). While growth rates of R&D expenditures had been low until 1975, they
subsequently picked up, reaching nearly 5 per cent for the first three years of the 1980s
(OECD 1986, p.17). At present, many companies spend more on R&D than on fixed
assets in the form of buildings and machinery. Consequently, their interest in the
protection of the results of these investments is higher than before. 

1.1.2 New competitors 
The pervasive character of the new technologies has resulted in the entry of many new
participants in the world technology system. For any individual company, competition
intensifies as the result of three parallel developments, namely: the internationalization
of economy, blurring sector-boundaries, and the worldwide proliferation of actors that
contribute to the rapidly increasing pool of commercializable knowledge (cf. Badaracco
1991).

a) Internationalization of the economy. The wave of internationalization of the economy
in the 1980s was closely linked to the rise of new technologies. Given the large amounts
of capital necessary to develop new products on the one hand and the shortening of the
life-cycle of most technology-intensive products on the other, companies were forced to
market their products as quickly as possible in all major regions of the world market, i.e.
first of all in the TRIAD countries of North America, Western Europe and Japan (Ohmae
1985). This has boosted foreign investment (see UNCTC 1991) and created a large
number of strategic alliances. This move implied that firms in any of these markets face
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new competitors from other advanced industrial countries. As a result, companies have
to ask for IPP in more countries than they did in the past, because (a) they want to become
active there as well, (b) they want to prevent competitors from becoming active there, or
(c) they need the protection as a bargaining asset to negotiate a favourable agreement with
a local company. Foreign patent applications in the OECD area, i.e. applications made
by non-residents, have almost doubled between 1983 and 1989. A similar increase can
be seen for external patent applications by the residents of the country concerned, i.e.
applications made abroad (OECD 1991, Table 73 and 74). As a result, the dependency
ratio (applications made by non-residents per application made by residents) has in-
creased considerably for most OECD countries (with the exception of Japan and Yugo-
slavia (OECD 1991, Table 75)). 

b) Blurring sector boundaries. The wave of new generic technologies has profoundly
changed the relationship between different economic branches. Since they are even more
rooted in the same technological base new patterns of competition arise. Advances in
microelectronics that enabling the change-over from analogue to digital telecommunica-
tion systems, for example, removed the barriers between the computer and the telecom-
munications terminal equipment industry. As a result, the cosy oligopoly or even
monopoly situations enjoyed by telecommunications equipment producers in many
countries now belongs to the past. Companies that could rely on monopoly or oligopoly
positions for the protection of their share in the telecommunications equipment market
now have to look for other forms of defence. A keener interest in IPP may be part of their
new strategy. 

c) Increasing number of actors carrying out R&D. Companies and countries which did
not spend much on research and development in the past have recently become important
actors in this area. The food processing industry, for example, traditionally had a very
low share of R&D expenditures in total sales. Biotechnology opened up new ways to
conserve and process foodstuff, and thus R&D efforts in this field expanded considerably.
Since its technology base tends to converge with that of the pharmaceutical industry
which has always known high IPP standards, the food processing industry has to adapt
its IPP practices to those of the pharmaceutical industry. But not only new companies
come up as new competitors; more governments have increased their R&D efforts as
well. This includes the governments of the Newly Industrialized Countries (NICs).
Although the share of developing countries as a whole in world R&D expenditures has
declined as a result of the recent increase of expenditures in the highly industrialized
countries, the NICs have been able to expand their own R&D systems at a much higher
pace than the old industrialized countries (cf. World Competitiveness Report 1991, pp.172
and 316-333). Given the past record of these countries in successfully absorbing foreign
technologies, increasing competition from this side made the highly industrialized
countries stress IPP even more extensively. 

All in all, the increasing challenge from new competitors in hitherto unrelated economic
sectors within highly industrialized countries, and from newly industrialized countries
has contributed to the new importance attached to worldwide IPP. 

1.1.3 The reach of basic patents 
Another important factor contributing to the intensified competition has been the potential
scope of basic patents in the early phase of the development of new technologies.
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Innovations differ in importance, and so does the importance of IPP accorded to the
respective innovators. In the early phase of the development of new technologies,
normally a number of break-through innovations are necessary to lay the basis for further
development (as if a door is opened which gives access to a whole array of new research
perspectives). The basic process of DNA-transfer into foreign organisms patented by
Stanford University in 1973 (the Boyer/Cohen patent) is a case in this respect. A more
commercially oriented patent holder than Stanford University could have exercised
considerable control over the development of biotechnology in at least the USA. Since
basic patents of specific processes could close off whole fields of applications to potential
competitors, there has been a scramble to register patents in the early phase of the
development of some of the new generic technologies. A first tentative analysis of the
most crucial steps in the application of biotechnology and of the relevant patent holdings
in this field can be found in Ruivenkamp (1989).2

1.1.4 Another organization of research 

In the early phase of the introduction of a new generation of technologies, it is still
uncertain which research avenues tend to be more promising than others. While large
amounts of capital are necessary in order to achieve a ’critical mass’ of research in a given
field, the investment may be too risky for many companies to finance it all as in-house
research. The acceleration of technological change has forced many actors to reconsider
their R&D strategies. Instead of going it alone, they seek the co-operation of other actors
to shorten product and process development and to devise different forms of risk-sharing,
such as a) strategic alliances, b) contract research, c) greater company-university co-op-
eration, d) division of labour with suppliers, e) international co-operative research
programmes. 

a) Strategic alliances among firms. Independent firms producing comparable products
increasingly co-operate in order to bring together complementary experience, to reduce
the risk involved in research and development, and to share costs. Such alliances can be
concluded by more or less equal partners, or between small and large companies with the
larger company benefitting from the innovation and entrepreneurship of the smaller
company, while the smaller company has better access to capital, marketing channels,
technologies and scaling-up facilities of the larger one (cf. Schware 1989, p.72; UNCTC
1988, chapter IV). A good patent portfolio can be a very valuable asset to attract the most
desirable alliance partners.

b) Contract research. Contract research has taken many different forms. The development
in biotechnology in the USA, e.g., has given rise to the creation of several hundred start-up
firms, sometimes called bioresearch boutiques, which derive the main part of their
income from sales of their research results (cf. Oakey et al. 1990). It is obvious that
adequate IPP is absolutely essential for the survival of this type of companies. It is
estimated that contract research accounts for about 10 per cent of industry’s R&D
activities in the European Community. It is carried out by private and public contract
research companies (such as the Fraunhofer-Gesellschaft or Batelle in Germany, TNO
in the Netherlands, Bertin et Cie. in France or BMT in the United Kingdom), university
or state research centres, and research centres for industrial groups. The 41 enterprises in
the European Community which have formed the European Association of Contract
Research Organizations, presently achieve annual sales of more than one billion ECU
and together employ some 18.000 employees (Commission of the EC 1991b, pp.27,108-
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109). Since many of the public contract research companies (like TNO in the Netherlands)
are now privatized, their interest in IPP will only increase. 

c) Increasing company-university co-operation. Companies do not only co-operate with
other companies but also with universities and public research organizations (see e.g.
Kenney 1986). Especially in new technological areas, companies like to gain access to
the latest technological advances. This is especially important in fields where break-
throughs in basic research are immediately translated into applied research, as is the case
in biotechnology. At the same time, many developments may still be so uncertain that
companies do not want to engage themselves permanently in areas which may turn out
to be dead ends. The urge to co-operate with universities has therefore considerably
increased. Universities respond positively to this demand, since their own research efforts
increasingly run into budgetary constraints which they hope to overcome by closer
co-operation with private companies. 

d) Co-operation with suppliers. While diversification dominated corporate development
in the 1960s and early 1970s, many companies now try to concentrate on their core
activities (Van Tulder & Junne 1988). This is itself a result of the rapidly changing
technology base of the modern production system. To stay on top of this development,
companies cannot afford to spread their R&D resources too much, because this would
lead to a lack of a critical mass in any individual field. The concentration on core
activities, however, implies an increasing need to incorporate research results from other
sources. Many companies increasingly rely on outside subcontractors for their supplies
of components. These relationships often demand close co-operation starting in the
research phase for new product development. 

e) Proliferation of international projects. Co-operation among companies is often stimu-
lated by government programmes at the national or international level. Following the
Japanese example, the European Community has launched a number of international
research programmes (ESPRIT, RACE, BRITE, FLAIR etc.), which have been comple-
mented by the EUREKA programme in the field of the development of commercial
products. 

What these different forms of institutional change in the technology system have in
common is the increase of national and international co-operation in the development and
application of new technologies. The more formerly independent partners are involved
in this process, however, the more important it becomes to have clear rules with regard
to the ownership of the resulting inventions and the rights to their use. 

1.2 New Challenges and Chances for Developing Countries 

The developments which have been outlined above help to explain why the USA and
other industrialized countries insist on stronger IPP. This is not just a reflex of the
increasing balance-of-payments deficits in the USA. It is much more the result of the
change in technological paradigm which has taken place since the second half of the
1970s. This change has increased the demand for stronger IPP and thus created new
challenges for developing countries, but it also brought them some additional chances. 
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1.2.1 New challenges 

The introduction of a new technological paradigm and the resulting boost of R&D
investment in the highly industrialized countries threaten a) to increase the general
technology gap between industrialized and developing countries, undermining the latter’s
position in the world market, b) to contribute to a shift in the geographical pattern of world
foreign direct investment away from developing countries, c) to change the forms in
which foreign companies engage themselves in developing countries, and d) to intensify
the pressure on developing countries to accept stricter IPP norms although some of that
national industries could be severely affected. 

a) The increasing technology gap. Only a small fraction of the world’s research and
development takes place in developing countries. Even within the OECD area, there has
been a tendency for R&D expenditures to concentrate in the largest countries. The seven
largest countries in 1983 accounted for 92 per cent of total R&D outlays in the OECD
area (OECD 1986, p.9). The new emphasis on technological development therefore tends
to increase the gap between highly industrialized and developing countries. It may
undermine their export oriented development strategies, and it increases their dependence
on the transfer of technology, for which multinational enterprises are the main channel
(UNCTC 1991, pp.74-77). 

b) Changing geographical patterns of foreign direct investment. While developing
countries tend to become more dependent on multinational enterprises for access to new
technologies, the same processes are at the roots of a redistribution of international flows
of direct investment away from many developing countries. Flexible automation and
decreasing labour intensitivity of production counteract the advantage of lower wages in
developing countries. Shorter product life-cycles enforce larger investments in other
TRIAD-markets. Just-in-time management strategies favour sub-contractors in the geo-
graphical proximity of the main assembler companies. And the concentration on core
activities makes companies look for sub-contractors which can carry out their own
research rather than for subsidiaries which would only deliver components for assembly.

c) Changing character of foreign engagement. In so far as activities of foreign companies
are expanded, such an expansion often takes the form of non-equity engagements. The
high political and economic risks in many developing countries have had a cautioning
effect on many multinational enterprises. They often have a preference for new forms of
engagement which do not fix much of their own capital in the countries in question, but
nevertheless provides them with effective partial or total control over a project or
enterprise in a developing country (Oman 1989, pp.10-13). Technological superiority is
a crucial asset for a foreign company which can create a degree of dependence of a
domestic firm on a foreign supplier, which is high enough to exercise control from the
outside, even without equity participation. The new wave of technology development
increases the chances for such types of control. 

d) Stronger demands for effective IPP. While the use of technology transferred to a fully
owned subsidiary could easily be controlled, such control is much more difficult in the
case of formally independent enterprises. The only sanction against such a firm in case
of misuse of the technology transferred would be to cut off further transfers. Strict IPP
legislation would be helpful to let domestic partner companies stick to the technology use
as agreed upon. The spread of New forms of investment (Oman 1989) therefore contributes
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to the pressure to strengthen IPP, in spite of the fact that part of domestic industry would
experience a considerable decline if faced with IPP claims in the future. 

1.2.2 New chances for developing countries 

The shift of technological paradigm with all its far-reaching consequences, however, does
not entirely have to be disadvantageous for developing countries. The described processes
may also bring a number of advantages. These may consist of a) cheaper access to more
traditional technology,  b) better chances for leapfrogging, c) a proliferation of sources
for technology transfer, d) standardization of licensing procedures, e) a broader spectrum
of chances for co-operation. 

a) Cheaper access to more traditional technology. Entrance into fields of technology is
easiest when the technology is still at a very early phase of its development, or when it
has become "mature" (Soete 1990, p.16). The introduction of a new technological
paradigm affects the opportunity for both, the entry into new as well as already established
technologies. A paradigm shift implies that the suddenly ’outdated’ technology may
become easily available to developing countries. This change might especially benefit
those semi-industrialized developing countries which are not yet selfreliant in standard
modern technology. These countries tend to have a relatively high share of imports of
multi-purpose equipment, which is a prerequisite for their domestic production (Bha-
gavan 1990, p.35). 

As far as patent policies are concerned, Soete (1990, p.22) suggests that "(c)ountries well
below the technological frontier may [...] find it necessary to act [...] against the
appropriability features of the related technologies in so far as they constitute an entry
barrier for laggard companies/countries." However, this may be less often the case,
because the shift in paradigm may ease the access to comparatively "new" technologies:
The acceleration of technological development and the shortening of product life cycles
leads to a situation in which companies often do not uphold their patent claims any longer
in spite of the fact that the patent period has not yet elapsed. In a situation in which a new
technology is already available, earlier patented innovations may become less relevant
from a commercial point of view. It may quickly become public domain knowledge, if
the patentee stops to pay the annual registration fees. 

b) Chances for leapfrogging. The shift in technological paradigm also opens up possi-
bilities for leapfrogging, i.e. for immediate application of the latest generation of tech-
nology before fully adopting the established technologies. 

Soete (1990, pp.5-6) describes "technological change as a disruptive process with changes
in direction and deep structural transformations, in contrast to the notion of technological
change as a [...] more or less continuous process."3 If a disruptive change into a new
direction occurs, "past investment in the ’old’, established technology - not just in physical
capital but also in human, and even "intellectual" capital - can slow down the diffusion
of the new innovation." The "previous investment outlays in the existing technology, the
commitment to the latter from both management and the skilled labour force and even
the ’development’ research geared towards improving upon the existing technology
might all hamper the diffusion of the new technology to such an extent that it will diffuse
more quickly elsewhere, in a country uncommitted, in terms both of actual production
and of investment, to the old technology. At the same time, as diffusion proceeds, some
of the crucial, incremental innovations, resulting for example from user-feedback infor-
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mation, will further shift the technological advantage to the country in which the new
technology is diffusing more rapidly." (Soete 1990, pp.13-15).

Admittedly, there are only a few historical examples of successful leapfrogging (Japan
in the 1960s and 1970s, and more recently the Republic of Korea). A crucial factor
determining success seems to be the "absorptive capacity" of a country’s institutions and
domestic firms. (Soete 1990, p.15). Since "much of the knowledge required to enter a
new technology ’system’ is in its early phase public knowledge, available in universities",
a well developed higher education and university system seems one of the prerequisites
for success. (Soete 1990, p.17).

But "early entry does not guarantee survival in the race. Much further investment and
technology generation efforts are required as competitors advance along the improvement
path." (Soete 1990, p.16). Therefore, leapfrogging is first and foremost an option for a
number of selected "newly industrializing countries" which have a well established public
research system, firms flexible enough to absorb the new technologies, and enough capital
for follow-up investment and development. For other developing countries, the local
structural impediments are probably at least as high obstacles to successful use of new
technologies as the entrenched structures in industrialized countries connected with the
old technologies can be.

c) More potential sources of technology transfer. The proliferation of public and private
institutions involved in R&D may make it easier for developing countries to gain access
to specific technologies. This would probably more than compensate for the fact that an
important political incentive for technology transfer to developing countries has practi-
cally ceased to exist with the collapse of the Soviet Union and its Eastern European
satellite states. One important reason for their decline probably has been the social
organization in these countries that had made it impossible to participate fully in the shift
of technological paradigm. Outside the area of military technology, these countries have
been an important source of conventional technologies, but not so much of ’new’
technologies. The recent decline of the rather monolithic Eastern bloc, however, can also
open up some new sources. Research institutes and companies in Eastern Europe for the
first time now have to look actively around for potential customers, and they may
undersell Western sources of technology in fields where they have a comparable compe-
tence.

d) Standardization of licensing procedures. Technology development in the future will
depend much more on networks of co-operation among different companies and institu-
tions than in the past, for the reasons explained in section 1.1. Even companies in highly
advanced countries therefore will probably have to get a number of licences from outside
sources for the technologies embodied in advanced final products. Given the spread of
research over a large number of organizations, licences for the use of the results will have
to be issued with a much higher frequency than today. This may lead to more standardized
procedures within companies, and may have a moderating impact on the price of licences
as well. Developing countries could benefit from such a trend which might ease their
access, too, to protected research results. 

e) New chances for co-operation. Companies in highly industrialized countries become
more accustomed to look for co-operation partners in their research efforts, for the reasons
described above. Given the fact that there are a number of well trained, highly creative,
but comparatively cheap scientists working in developing countries, it may become

10



increasingly attractive for foreign actors to tap this brainpower resource and to conclude
joint ventures in the field of research and development. The very fact that their research
expenditures have expended so much during the last decade may force them to look for
opportunities to reduce these costs without a negative impact on research results. Groups
of scientists in developing countries may in the future fulfil a similar function as the
start-up ’research boutiques’ do in the USA. The software industry provides a consider-
able number of examples for the out-contracting of specific development tasks (see e.g.
Schware 1989). This would have an immediate impact on the interests of the countries
in question in an adequate IPP regime. 

1.3 Summary

It has been pointed out that the introduction of a new technological paradigm and the
acceleration of technological development has led to new institutional settings in the
global technology system. They imply that R&D activities will be less and less confined
to the boundaries of individual companies. As a result, the international drive for stronger
IPP protection has intensified. This drive is not felt everywhere in the same way.
Countries which have adapted to the new organizational forms first, will face a stronger
demand for stricter protection. But once put on the international agenda, these demands
will affect all countries, even those countries for which a more intensive IPP would be
irrelevant at best or highly disadvantageous at worst.

11



12



2. INTELLECTUAL PROPERTY PROTECTION OF NEW
TECHNOLOGIES

The emergence of new technologies has raised many questions about the legal protection
of the new processes and products which did not fit in existing IPP systems. Copyright
laws were not designed to protect semi-conductors, and all the same is true for patent
laws with respect to genetically engineered plants. This chapter deals with the efforts,
predominantly in the USA and Europe, to accommodate intellectual property laws to new
technological developments. This process, which started about 15 years ago, comprises
flexible jurisprudence, adaptations of legislation, and the establishment of new forms of
IPP. The following sections concentrate on the developments in legal protection of
respectively a) semi-conductors, b) computer software, and c) biotechnological innova-
tions. 

2.1 A New Legal System to Protect Layout-designs of Integrated
Circuits

2.1.1 The interests at stake
An integrated circuit is a complete electronic circuit composed of interconnected diodes
and transistors and fabricated on a single semi-conductor substrate, usually silicon.
Integrated circuits4 are used in a great variety of electronic products. The performance of
increasingly sophisticated electronic products is dependent on ever more powerful
semi-conductors that are smaller in size, but can store more information and process this
information faster. Worldwide semi-conductors demand for 1991 has been valued at US$
66 billion (Business Week June 17, 1991). The USA used to be the leading chip producer,
but their companies’ share in worldwide semi-conductors sales has declined drastically
over the last decade. Today, Japan has a 49 per cent share of production compared with
36.5 per cent for the USA and 10 per cent for Europe. The remaining 5.5 per cent of the
world market is supplied by companies from the Asian NICs, mainly from South Korea.
The Japanese firms NEC, Toshiba, Hitachi, Fujitsu and Mitsubishi account for nearly 90
per cent of world production of high-capacity memories. Two American microprocessor
manufacturers, Intel and Motorola, control over 80 per cent of world production of the
presently popular 16 and 32 bit microprocessors (Commission of the EC 1991a, p.7).

2.1.2 The American semi-conductor chip protection act (SCPA)

Given the prominence of the USA as the world’s first major chip producer, it is hardly
surprising that the issue of IPP for semi-conductors emerged in the USA. The direct
motivation was a growing concern over the decline of US competitive advantages in chip
production and sales. According to the testimony of a number of semi-conductors industry
representatives during the various congressional hearings on chip protection between
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1979 and 1984, specific statutory protection for chip designs was urgently needed to stem
an increasing tide of chip piracy (mostly in Japan) which threatened to destroy the US
semi-conductors industry (Laurie 1989, p.66). Although the alleged threat of chip piracy
was presumably exaggerated during the legislative process5, Congress, in 1984, enacted
a new IPP regime for integrated circuits: the Semi-conductor Chip Protection Act (SCPA).

The SCPA is a sui generis (read: specific) IPP system. Existing intellectual property
systems, such as the patent and copyright systems, were considered not to be appropriate.
For instance, new layout-designs of integrated circuits as such do not meet the patent
requirement of ’novelty’ because many of the integrated circuits used in a new layout-
design are already known, while many provisions in copyright law would not suit
protection of semi-conductors. The SCPA is, nevertheless, derived from copyright
legislation. Its requirement for originality is more rigorous than the creativity requirement
of the US copyright law, but is less stringent than the requirements under patent law. The
term of protection is ten years from the date of the first commercial exploitation or from
the date of registration, whichever is earlier. Registration is required, but there is no
examination. The SCPA provides for a legal licence in case of ’innocent infringement’6

including a compensation to the right holder (Primo Braga 1990a, p.53). 

2.1.3 The American unilateral approach towards the international protection
of chip design 

The American SCPA includes a stringent reciprocity clause which is unusual in modern
IPP legislation. Protection under the SCPA will be denied to a foreign company if
government authorities in the company’s home country do not offer corresponding
protection for US semi-conductor producers. The rationale for this clause was to put
pressure on other countries, in particular Japan, to adopt similar legislation. The USA
achieved their objectives. By 1988, the SCPA had stimulated 19 other countries, including
Japan and the countries of the EC, to protect layout-designs. Japan promulgated the Act
concerning the circuit layout of a semi-conductor integrated circuit in May 1985, and
the EC Council approved a Directive on the legal protection of topographies of semi-con-
ductor products in 1987 (Correa 1990a, pp.90-91; Primo Braga 1990a, p.53).

2.2 Legal Protection for Computer Programmes

2.2.1 The interests at stake
The world market for software amounted to US$ 43 billion in 1990 (BSA 1991). The
main markets are in OECD countries. In 1987, they accounted for over 96 per cent of the
world market, more than half of which is represented by the US domestic market alone.
Software markets of any significance in non-OECD countries include Brazil, South
Africa, Mexico, South Korea, Singapore, Taiwan and India (Schware 1989, pp.16,21).

Worldwide, the software industry is highly concentrated. In a sample of the leading
software producers, the top 10 out of 86 vendors account for nearly 50 per cent of the
sample’s total software products and services revenues. American companies dominate
the worldmarket. Their share in the world software and service market increased from
70.8 per cent in 1982 to 73.2 per cent in 1987. Nevertheless, a gradual decline of the US
position as leading producer of software can be expected. European and Japanese
suppliers will increasingly establish themselves in important overseas markets, particu-
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larly in the United States. Furthermore, organizations and firms in Japan, South Korea
and Taiwan are increasingly moving into an important future market: systems integration
(Schware 1989, pp.16, 18).

2.2.2 Finding a proper protection system for computer programmes
A major problem for software innovation is illegal copying of software for retail sale or
internal organizational use. It has been estimated that worldwide software theft amounts
to a loss of US$ 10-12 billion each year for the whole industry (BSA 1991).7 This has
been the reason for software industry associations to campaign for increasing awareness
of copyright laws and to encourage their active enforcement. 

The issue of the legal protection of computer software emerged in the USA as early as
the 1960s, when numerous programme-related inventions had been the subject of patent
applications. The US Patent Office, however, was quite reluctant to issue patents on this
kind of inventions. The highest success rate in securing programme-related patents was
seen in the process-control area, where software appeared to be part of the hardware
(Bender 1990, pp.309-310). Interest in ’software patents’ diminished during the 1970s
when an independent software industry emerged which primarily relied on trade secrets
and copyright as means of protection. During the 1980s, the American courts generally
held that the content of software (source code and object code, system programmes and
application programmes, diskettes and ROMs) and the programme structure were pro-
tectable by copyright (Bender 1990, pp.311-312). 

Protection of computer software under copyright law has several advantages for software
producers. Copyright laws provide some well-established and respected rules and inter-
national conventions exist enabling protection on a universal basis. The protection term
conferred is relatively long (usually 50 years). The protection commences from the date
of the creation of a programme and is immediately extended to all member countries of
the international conventions, because there is no specific registration obligation (Correa
1990b, p.18). Another advantage of copyright protection for the main producers would
be that copyright, as compared to patent law, is less contested among developing
countries. They are therefore expected to co-operate (UNCTAD 1991a). 

Copyright protection of software, though, also has its disadvantages. Copyright protects
an expression of an idea and prevents its reproduction, but it does neither cover the use
of protected works nor the underlying ideas and therefore does not protect e.g. against
reverse engineering. These disadvantages have led to a rekindling of interest in software
patenting in the USA. In 1981, the American Supreme Court decided that certain
programme-related inventions qualified for a patent. Since then, thousands of patents
claiming software-related inventions (in process control, computer-implemented busi-
ness methods and the user-consumer interface) have been filed and granted (Bender 1990,
p.316). Software patents protect against unauthorized practice of an underlying algo-
rithm; it protects against the independent developer as well as against the copier. There
is no need, as in a copyright infringement action, to prove copying, while a patent’s 17-20
year term is adequate in the software environment. Finally, the existence of patent claims
(the part of the patent specification which defines the scope of protection sought or
obtained) adds a structure and injects a degree of certainty in ascertaining the scope of
the property right (Bender 1990, p.320).
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2.2.3 Copyright protection of computer software as an international trend

Although the need to look for a sui generis form of protection of computer programmes
has been stressed in several countries, such as Japan, France, Australia and Canada, there
has been a general trend (whether or not as a result of foreign pressure - see chapter 4) to
protect software under copyright laws. In the 1980s, software became protectable under
copyright in many European countries, Japan, Australia, and also in several NICs, among
them India, Brazil, Taiwan, South Korea, and Indonesia.

In 1991, the EC Council approved the Directive on the Legal Protection of Computer
Programmes (Commission of the EC 1991c) in order to establish common standards
throughout the twelve member states of the European Community.8 The directive should
play an important role in helping the industry combat illegal copying, which, according
to industrial sources, amounts to 7 per cent of the US$ 15 billion annual turnover of the
European software sector (WIPR 1991, p.7). As a result of the directive, computer
software, including its use, will be protected in the EC as literary work for a period of 50
years. 

Preceding its adoption, the directive had been debated for a few years, especially with
respect to the a) originality requirement and b) the allowance of reverse engineering. 

a) The originality requirement. The requirement of originality used to vary across EC
member countries. It was especially high in Germany. The German Federal Supreme
Court in its decision Inkassoprogramm, in 1985, had ruled that originality, in the sense
of creative individuality, is present only if the programme exceeds the ability of the
average programmer. The Directive is less demanding, however. The only prerequisite
for copyright protection is originality, in the sense that the programme is the author’s
own intellectual creation.  

b) Allowance of reverse engineering. The European software industry has been deeply
divided over the allowance of reverse engineering, which is especially important to the
smaller software companies. Reverse engineering takes place when a company decom-
piles the software of a competitor to write compatible software or build compatible
equipment. The Directive protects against reverse engineering. One exception has been
made, however, for firms using reverse engineering to ensure interoperability of software.

2.3 Legal Protection of Biotechnological Innovations

2.3.1 The interests at stake

Biotechnology generally refers to the exploitation of biological processes to produce new
products, devices and organisms. This definition, however, also covers all earlier exploi-
tation of living material, from the outset of the century, such as traditional fermentation
techniques, the first cross-breeding of plants, and the systematic use of micro-organisms
for the production of e.g. penicillin. Therefore, the term ’new’ biotechnology has been
introduced. New biotechnology refers to the generic cluster of advanced technologies
which dates back to the early 1970s and comprises technologies for the sequencing of
genes and proteins, recombinant DNA technology, cell fusion techniques, and protein
engineering.  
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Applications of new biotechnology (hereafter: biotechnology) can mostly be found in the
health sector but also in agriculture, the chemical- and the food industries. However, most
of the promises of biotechnology still have to materialize. Products have not been
developed and marketed as quickly as was expected (OTA 1991).9 Most commercial
applications take place in the pharmaceutical sector, but the current sales of drugs based
on biotechnology are still modest. While the world pharmaceutical market had an
estimated value of around US$ 150 billion in 1989, revenues from products based on (old
and new) biotechnology in the USA were estimated to reach US$ 1.5 billion in 1989 and
US$ 2 billion in 1990 (OTA 1991, pp.75, 80, 85). The biopharmaceutical revenues are
predicted to reach US$ 13.3 billion in 1995, accounting for over 6 per cent of the global
pharmaceutical market (see: European Biotechnology Newsletter No.132 of 8 April
1992). 

2.3.2 Broadening of patent coverage to living material in OECD countries

Despite the slow commercialization of biotechnology, the legal protection of biotech-
nological innovations has been a debated issue for more than a decade. Except for plant
varieties, living material was generally not within the purview of any IPP system until
the 1970s. In many OECD countries this situation changed with the extension of the patent
coverage to micro-organisms, major vehicles for pharmaceutical innovations, by the
beginning of the 1980s. Patent protection of higher organisms, including plants, animals
and human material, appeared to be more controversial. Ethical and political considera-
tions constituted the input for a juridical debate whether or not such life forms constituted
patentable subject matter. The grant of patents for plants has been particularly criticized
because it interferes with the Plant Breeders’ Rights (PBR) system which was especially
designed for the protection of new plant varieties. Plants have, nevertheless, become
patentable in the major OECD countries in the 1980s, while patents on a transgenic animal
have been granted both in the USA and in Europe. 

Recent developments in the legal protection of living material will be discussed in more
detail below. Because of its prominent role in the debate on patenting life, attention will
also be given to developments in the PBR system (section 2.3.4).

A. Patenting living material in the USA
Prior to 1977, the US Patent and Trademark Office (USPTO) would not grant patents for
living organisms per se, deeming them to be "products of nature" and not statutory subject
matter as defined in the American patent laws. This attitude changed when the Court of
Customs and Appeals (CCPA), in its Bergstrom decision in 1977, determined that a
natural product could not be claimed per se, but could be claimed in any new form or
composition. This decision resulted in the recognition that purified natural products
should be considered as new and thus patentable. These products do exist in nature, but
in a form in which they are essentially unusable, at least compared to their utility as
isolated from nature and purified (Armitage, 1989, pp.47-48).

Following this decision, patents on living material were granted in the 1980s. In 1980 the
first patent was issued for genetically engineered bacteria capable of cleaning oil spills.
This was done by the American Supreme Court in the landmark Diamond v. Chakrabarty
case. The Court held that a live, human made micro-organism is patentable subject matter
under the American patent law as a "manufacture", or "composition of matter". This
decision provided a judicial framework for subsequent USPTO decisions to issue patents
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for plants and non-human animals (OTA 1991, p.209). In 1985, a patent for a maize
variety containing an increased level of tryptophan, an amino acid, was awarded. Two
years later, in 1987, polyploid oysters were considered to constitute patentable subject
matter, while in 1988, the first patent was granted for genetically engineered mice with
a uniform susceptibility to cancer, to be used in cancer research (OTA 1989). Human
genes, which were identified and employed to make biotechnological products such as
insulin and the blood-clot dissolver Tissue Plasminogen Activator, have also been
patented. 

In June 1991 and February 1992, the American National Institutes of Health (NIH)
-working on the Human Genome project, a massive programme to identify all the
estimated 50,000 to 100,000 human genes- applied for patents on hundreds of human
genes. This mass application for patents ignited a firestorm of criticism, both by industrial
and university scientists. The USPTO has not yet decided on the cases (Thompson 1991;
Percy 1992). 

The actual granting of patents on life forms other than micro-organisms does not mean
that the controversy has been settled in the USA. The debate on patenting animals may
flare up as soon as the USPTO starts deciding on the 150 or 200 cases that have piled up
in the USA. The continuation of the public debate may also have consequences for patents
that have already been granted in the USA, as only one case, that regarding micro-organ-
isms (in 1980), was exhaustively reviewed for validity by the American Supreme Court.
Moreover, even this Supreme Court decision was taken with the smallest of majorities:
5 to 4. The other leading American cases involving patenting in biotechnology were
administrative rather than judicial decisions. Both the US Court of Appeals for the Federal
Circuit and the Supreme Court have yet to speak specifically on patenting life forms other
than micro-organisms (Nies, 1990 p.484). 

B. Patenting living material in Europe
The patent laws of the seventeen member countries of the European Patent Organization10

follow Art.53 of the European Patent Convention (EPC). This article states that European
patents shall not be granted in respect of (a) inventions which would be contrary to the
public order or morality, and (b) plant or animal varieties or essentially biological
processes for the production of plants or animals. This provision does not apply to
microbiological processes or the products thereof. 

The European Patent Office (EPO) granted the first patent for a micro-organism in 1981.
The first patent on a plant was issued in 1989. In regard of Art.53(b) the Technical Board
of Appeal of the EPO reasoned that a plant variety can be defined as a multiplicity of
plants which are largely homogeneous in their characteristics that remain stable after
every propagation. Since the claimed hybrid seeds or plants, considered as whole
generation population, were not stable, the Board did not regard them as a variety.
Consequently, the plants were not considered to be excluded under the EPC and a patent
was issued. Genetically engineered mice were patented too. The EPO did not consider
the onco mice (which were patented in the USA earlier) an animal variety which is
excluded under Art.53(b). Furthermore, the EPO ruled that also Art.53(a) was not
applicable as the benefits to mankind outweigh the suffering of the mice (Bizley 1992).
The patent on mice was granted in May 1992.

The European biotechnology industry strongly favours the removal of the exclusions
under Art. 53(b) of the EPC. The difficulties to get a patent for inventions which include
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living material would hinder biotechnological innovation in Europe as compared to Japan
and the USA. This was the reason for the EC Commission to propose a Council Directive
on the Legal Protection of Biotechnological Inventions in 1988 (Commission of the EC
1988b). This directive aims at a broad patent coverage, including all living material as
such and processes using such material, including when they are derived as a subsequent
generation from patented living material. 

The draft directive has long been contested within Europe. The European Parliament
recently approved several amendments to the draft concerning, inter alia, ethical issues
and the right of farmers to propagate patented plant varieties for a new production cycle
on their own premises. It is, however, unlikely that these amendments will be accepted
by the EC Commission or the European industry.11 

2.3.3 Extension of the patent term for pharmaceuticals
As most of current biotechnological applications are in the human and animal health
sector, many of the biotechnological inventions, if patented, may be affected by the recent
extension of the patent duration for drugs. The background for this extension is that the
drug patent duration has become less effective because of drug regulations in all OECD
countries. In the USA, for instance, the average time it took the US Food and Drug
Administration (FDA) to decide on a new drug was 14 months in 1963. By 1979, the
average time had increased to 35 months, and in 1986 it was 37 months. This time should
be added to the average industrial phase of testing for toxicology and effectiveness, which
is estimated to be 6.4 years. As a result, the average time to develop a new drug from
discovery to market is around 10 years (Nogués 1990, p.92). 

The problem of the eroded patent term has been settled recently. In order to compensate
the pharmaceutical industry for the loss in effective patent duration due to safety tests,
legislation has been proposed or adopted to extend the patent term for pharmaceuticals
in most OECD countries. In the USA the Drug Price Competition and Patent Restoration
Act passed as US law in 1984. Under this law the patent life may be extended up to a
maximum of five years to enable an effective patent life up to 14 years (Nogués, 1990,
p.100). The European Commission has adopted a similar patent extension scheme in June
1992. The EC Regulation provides for Supplementary Protection Certificates which will
add a maximum of five years to the 20-year life of a pharmaceutical patent, enabling a
maximum of 15 years effective patent life for pharmaceutical products, counted from the
date of first approval in one of the EC countries.12 Comparable laws have been adopted
in Japan and Australia (Kolker 1992; WIPR 1992, p.34).

2.3.4 Strengthening plant breeders’ rights in UPOV
Broadening the patent coverage to plants has strongly been opposed by farming and plant
breeding circles, especially in Europe. Traditionally, plant varieties could only be
protected by a legal system that was especially designed to protect the work of plant
breeders: the Plant Breeders’ Rights (PBR) system. Core principle of the PBR system is
the breeders’ exemption. It provides that the use of a protected variety for creating new
varieties and the commercial exploitation of these new varieties remain free. Furthermore,
the use of on-farm saved seed of protected varieties for the next production cycle was
allowed, the so-called farmers’ privilege. International harmonization of PBR has taken
place with the adoption of the International Convention for the Protection of New
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Varieties of Plants (UPOV Convention) to which presently twenty-one member states
adhere.13 

The stronger protection conferred by patent law vis-à-vis protection under PBR resulted
in the plant-biotechnology industry preferring the former. This development was an
important reason for UPOV to improve its attractiveness by means of a revision of the
Convention. In the 1991 UPOV Act (UPOV 1991) the position of the plant breeder
vis-à-vis other breeders and farmers has been strengthened. The remaining difference in
protection conferred by UPOV 1991 and a patent is small. The breeders’ exemption is
now in fact similar to the research exemption under patent laws, while the farmers’
privilege internationally has ceased to exist. As from June 1992, 16 states14 have signed
the UPOV 1991 Act. However, none of these states has ratified the new Act so far.

2.4 Summary

The emergence of new technologies has raised many questions regarding the legal
protection of the new processes and products which did not fit into existing IPP systems.
The interests at stake are high. The producers of information- and biotechnology, mainly
companies in OECD countries, are heavily competing to defend their share in the
worldmarket. Since American companies have been leading in most technological
developments, the need of IPP for new technologies was first felt in the USA. At present,
most OECD countries have introduced a specific legislation for the protection of semi-
conductors, grant copyright protection for computer programmes, while living material
has become protectable under patent law.  

3. THE INTERNATIONAL DEBATE ON THE LEGAL
PROTECTION OF ADVANCED TECHNOLOGY 

The widening of IPP coverage to information- and biotechnologies in industrialized
countries will be more effective when recognized worldwide. This implies that also
developing countries should extend and strengthen their IPP laws. Developing countries,
however, have been very critical towards the legal protection of technology in the past
three decades. Especially the patent system, the major IPP system as far as legal protection
of advanced technology is concerned, had long been considered to be detrimental to
national industrial development in developing countries. 

The disagreement about IPP of advanced technologies may be subdivided into two
phases. The first phase had its zenith during the 1970s and was dominated by initiatives
from the Group of 77 to revise the international patent environment in order to accelerate
the transfer of technology to developing countries. The second phase of the international
IPP debate commenced in the second half of the 1980s and was initiated by industrialized
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countries. They had refused to agree with the demands of the Group of 77 and attempted,
instead, to strengthen the international standard of patent protection and of intellectual
property protection of advanced technology in general. 

The disagreement between industrialized and developing countries about the legal
protection of advanced technology over the past decades is the subject of this chapter.
Following a short historical overview of the attempts by developing countries to revise
the patent system in section 3.1, the main issues which were involved in the two phases
of the international patent debate will be examined in 3.2. Finally, in section 3.3, attention
will be given to the differences of opinion about the legal protection of information- and
biotechnologies.

3.1 Attempts to Accelerate Technology Transfer

The government of Brazil was the first to raise questions about the effects of patents on
the economies of developing countries in the General Assembly of the UN, in 1961. Three
years later, the UN published a report on this issue (UN 1964). It concluded that the
problems connected to the transfer of technology to developing countries went much
beyond the operation of the patent system. Consequently, an international conference on
this issue (which was suggested in the UN resolution of 1961) could only deal with part
of the issues. According to the report, more could be done at the national level through a
combination of antitrust and price regulation, limitations on patentability, and the
screening and control of technology licensing to prevent restrictive business practices in
international licensing agreements (UN 1964, pp.6-7). 

Criticism of the role and benefits of the patent system gathered strength, however.
Developing countries did not deny that industrial property systems could encourage
industrialization, but contended that in developing countries, due to the weak economic
and technological structures, they did not bring the desired benefits. It was argued that in
developing countries the privileges created by the industrial property systems failed both
to stimulate inventions among their own nationals and did not encourage the rapid
transfer, appropriate adaptation or widespread diffusion of imported technologies.15 This
perception formed the background for a  resolution, agreed upon during UNCTAD III,
held in Santiago de Chile in 1972, which called for a study that would update the UN
report of 1964 and that would consider the role of the international patent system in
technology transfer in the context of a future revision of the system.

The study called for in UNCTAD was published in 1975 (UN 1975).16 It contained an
overview of major characteristics of the international patent system and concluded that
developing countries were on the periphery of that system. The UN study (1975, pp.38-39,
41) showed that, in 1972, 94 per cent of the total world patent stock were held in developed
countries. Of the 3.5 million patents in existence worldwide at that time, only 200,000
were in force in developing countries. Further, an overwhelming majority (84 per cent)
of these patents in developing countries were owned by foreigners, mainly MNE’s of five
industrialized countries: the USA, the FR of Germany, Switzerland, the UK and France.
More than 40 per cent of the patents granted to foreigners in developing countries were
granted to American patent holders. Although it was later argued that having a large
number of patents granted to foreigners is not typical for developing countries17, these
countries as a whole are not playing a role of any significance in the patent system, because
the overall number of developing countries’ nationals to which a patent is granted is
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extremely small. In 1972, less than one per cent of the world total of granted patents were
held by nationals of developing countries. 

The insignificant position of developing countries in the patent system reflects the limited
role that developing countries play in generating advanced technology. There is little
technology produced in developing countries that could meet the novelty requirement for
patent protection. This requirement includes that, in order to be eligible for patent
protection, an invention must be absolute worldwide novel, i.e. must not already have
been disclosed to public anywhere in the world prior to the date of the patent application.

The peripheral position of developing countries in the production of advanced technology
illustrated the need of accelerated technology transfer and caused developing countries
a) to introduce changes in national patent laws in favour of the domestic industry, b) to
propose the establishment of an international Code of Conduct on the Transfer of
Technology, and c) to propose a revision of the Paris Convention.

3.1.1 Early changes in national legislation 
In order to improve the bargaining position of the national industry vis-à-vis foreign
enterprises, some developing countries reduced the level of protection granted to patent
holders. Examples are: India (1970), Brazil (1971), the Andean Pact countries (1974),
and Mexico (1976). The reforms included, among other things, stricter working require-
ments, the shortening of patent duration, and the exclusion from patent protection of
chemical and pharmaceutical products. 

Additionally, technology transfer regimes were established to improve the conditions of
technology transactions, especially with respect to licensing practices and prices charged
by technology suppliers. Of the early initiatives, the Andean Code, established by
Decision 24 under the Cartagena Treaty is reknown. Many countries in Africa, Asia and,
in particular, Latin America followed the Andean Code model in establishing a system
for examination and approval of international technology agreements by a national
administrative authority. This authority usually controlled royalty rates and other forms
of remuneration, the degree of control to be exercised by the technology supplier,
warranties regarding the performance and quality of the technology, the duration of the
agreements, and applicable laws and the forums for adjudicating disputes. Often the
regulations stipulated express disapproval of agreements which contain defined objec-
tionable business practices (Blakeney 1989, pp.162-165). 

3.1.2 An international code of conduct on technology transfer
The 1975 UN report on the patent system had concluded that technology transfer to
developing countries was hampered by a wide range of restrictive clauses which were
often included in licensing contracts.18 In order to curb these practices, a new instrument
to promote the transfer and development of technology in developing countries began to
be negotiated in UNCTAD: the international Code of Conduct on the Transfer of
Technology. The first phase of preparatory negotiations by an Intergovernmental Group
of Experts took place between 1975 and 1978, and were followed by a series of
Negotiating Conference meetings until 1987. 

The conferences, however, were unsuccessful, because of the lack of consensus in two
respects. Firstly, while the developing countries sought the prohibition of designated
objectionable practices, many of the challenged practices and restrictions were justifiable
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in the eyes of the industrialized countries. For instance, from an industrial point of view,
it is cost effective to licence several companies to use the technology in a particular area,
rather than licensing all the possible applications to one company. Similarly, territorial
restrictions can be set up to enhance royalty return.19 The industrialized countries were
in favour of a Code that would encourage self-regulation and that would represent a
catalogue of undesirable practices which ought to be avoided on the pain of moral
condemnation (Blakeney 1989, pp.143-144). Secondly, developing countries held the
view that the jurisdiction of technology transfer transactions should rest with the recipient
country. The industrialized countries, however, contended that this should be determined
according to either the established rules of private international law, or the law of the state
to which the transaction has the closest nexus (Blakeney 1989, pp.158,160).

3.1.3 The revision of the Paris convention
The third attempt to increase technology transfers to developing countries in the 1970s
concerned a revision of the Paris Convention for the Protection of Industrial Property.
In 1974, the Director General of the World Intellectual Property Organization (WIPO)
was requested to create an Ad Hoc Group of Experts to study the possibilities of revising
the Paris Convention to accommodate the convention to the interests of developing
countries. 

The proposals of the Group of 77, expressed during the revision talks, generally come
down to the introduction of preferential provisions for their countries to lower the
obstacles for Third World nationals to apply for a patent, and the adjustment of existing
patent provisions in order to facilitate the use of protected imported technology in
developing countries.20 The preparatory work of the revision continued until 1980 when
the first diplomatic conference was convened. Four of these conferences took place
between 1980-1984, but did not bring the adjustments desired by developing countries
(see e.g. WIPO 1988, pp.57-65, or Blakeney 1989, pp.90-104). 

3.2 Main Issues in the International Patent Debate 

The international debate on the patent system of the past three decades dealt with a large
number of issues. Some of them were brought forward by developing countries during
the revision talks, the first phase of the debate; other issues have been raised by
industrialized countries in the second phase, in the 1980s. This section examines five of
the most contested topics of the debate including: a) working requirements, b) compulsory
licensing, c) the patenting of pharmaceutical products, d) patent protection for processes
and the reversal of the burden of proof, and e) the patent duration. 

3.2.1 Working requirements 
In many cases a patent is not being worked, i.e. the patented process is not used in a
production plant, or a patented product is not produced in the country that has issued the
patent. This situation occurs, for instance, when the patentee imports the protected
products. Developing countries have strongly argued against the non-working of patents
stating that if a patent is only used for import purposes, non-nationals can exercise
monopoly power over the protected market. Moreover, there are no benefits for the
importing developing country in the sense of extra production facilities (see e.g.: UN
1975, p.64; Dhar 1989, p.11; Patel 1989, p.958). 
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The patent system provides for working obligations, but these have significantly been
weakened with the evolution of the patent system. The early patents (e.g. in Venice in
the 15th century and in England in the 17th century) were only granted in exchange for
the patentees’ performance, i.e. for the introduction of an exploitable machine which was
new to the city or country. Later, until the first half of the 20th century, it was obligatory
in Europe to exploit the patent in the country of grant on penalty of losing its validity. It
was also forbidden, subject to the same penalty, to utilize the patent as a means of securing
an import market for one’s products (Bercovitz-Rodriguez 1990, p.4).21  However, the
legislation of most industrialized countries has undergone a radical change ever since,
which is reflected in the progressive weakening of the working requirements in the Paris
Convention. A number of subsequent revisions of Article 5A of the Convention gradually
extended the time between the grant of the patent and the obligation of exploitation in the
country of the grant (see table 3.1). 

Table 3.1: Historical weakening of working requirements in the Paris Convention

1883
The patent must be exploited within the country of grant. Importation of patented products is
in itself not a ground for forfeiture.
                                                                                                                                                      

1911
The patent can be forfeited in case of failure to exploit locally, only when three years have
lapsed from the date of filing and only if the patentee has no good reason to refrain from
actual exploitation.
                                                                                                                                                      

1925
Forfeiture of a patent for non-working is only possible in case the grant of a compulsory
licence has not resulted in local exploitation. A compulsory licence for non-working without
good cause can only be granted when three years have lapsed from the date of grant.
                                                                                                                                                      

1934
Forfeiture of the patent can only be declared after a lapse of two years from the granting of
the first compulsory licence. Such a licence can only be granted for failure to exploit the
patent without legitimate reasons three years after the patent is granted. 
                                                                                                                                                      

1958
As 1934. The time which must lapse before a compulsory licence is granted is set at four
years from the date of application or three years from the date of grant whichever period
expires last.
                                                                                                                                                      

Based on: Bercovitz-Rodriguez (1990, p.4)

Evidence of the number of non-worked patents in developing countries was provided in
the UN report of 1975. It concluded that only some 5-10 per cent of the patents granted
to foreigners in developing countries were used locally in production facilities. This was
far below the percentage in some industrialized countries. It was pointed out that, for
instance in the USA, 50-60 per cent of patents issued in 1938, 1948 and 1952 were
commercially utilized during their life, while, according to a 1970 report, some 30 per
cent of the patents granted in the UK were in commercial use (UN 1975, pp.40-41).  

Developing countries have therefore been holding the view that Art. 5A of the Paris
Convention should be revised in the sense that members of the Union are enabled to
impose more stringent working obligations on foreign patent holders. They also held that
importation does not constitute the working of an invention unless this is specifically
deemed to be so, and that waiting periods for obtaining a compulsory licence for
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non-working should be set at 2 years (instead of 3) from the date of the patent grant
(Blakeney 1990, p.101; WIPO 1990g, p.7).

Industrialized countries have opposed the prevailing view of developing countries
regarding working requirements. They argued that it may be very uneconomical for a
company to exploit its patent in all countries where the patent is recognized. Supplying
foreign markets from a central production plant could be far more cost-effective. Indus-
trialized countries perceive prevention of the unauthorized copying of a protected product
or process in the importing country one of the core functions of the patent. They therefore
challenge the above mentioned definition of working a patent by stating that working also
includes importing the product. Apart from this, it has been pointed out that the fact that
90-95 per cent of the patents granted to foreigners in developing countries are not worked,
does not necessarily mean that all these patents serve as a means to protect imports. A
number of the patents which are not worked are usually not used at all, not even for the
protection of imports (Greif 1987, p.207).

3.2.2 Compulsory licensing 
A compulsory licence is a licence which government authorities or courts force the
patentee to grant to a third party. Compulsory licences may break the monopoly of the
patentee and can therefore be considered an instrument of anti-trust or competition
policy.22 Developing countries attach great value to compulsory licensing and favour
provisions in patent law which enable its use. However, from the patent holder’s point
of view, the possible use of a compulsory licence takes away the certainty of a fixed
protection duration. Consequently, patent holders regard compulsory licensing a serious
weakening of patent protection and want to limit its use to exceptional cases. This
difference in views has resulted in an ongoing debate on compulsory licensing between
developing and industrialized countries. Main points of discussion have been the condi-
tions for the use, and the scope of a compulsory licence. 

Although the compulsory licence has been a hot issue in the patent debate, its actual use
has been very limited. The UN concluded in 1975 that the compulsory licence was hardly
put into operation (UN 1975, p.50), and more recent data reveal that this situation has not
changed. In Brazil, only 5 cases have been filed in the 19 years since the provision was
declared to be part of national law, and no case was truly successful (WIPR 1990, p.204).
In India, in the period between 1970-1989, only one compulsory licence has been granted,
while the total number of the Indian ’Licence of Right’ did probably not exceed 25 in the
same period. By March 1989 about 15 applications for a compulsory licence were pending
(Ganesan 1990, p.47).

The reason for the little use of compulsory licenses is twofold: a) compulsory licences
are seldom exclusive, and b) compulsory licences do not include know-how.

a) Compulsory licences are seldom exclusive. When a licence is not exclusive, the licensee
is not put in a monopoly position and therefore lacks a reliable basis for investment. In
order to overcome this weakness, the developing countries have proposed to grant
compulsory licences on an exclusive basis for a period of six years (see e.g. WIPO 1990g,
p.8). 

b) Compulsory licences do not include know-how. The effectiveness of a compulsory
licence is seriously limited because compulsion does not extend to the know-how, which
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licensees need to make the protected invention operational. An essential condition for the
grant of a patent is that the patent description must disclose the invention in a manner
sufficiently clear and complete for it to be carried out by a person skilled in the relevant
art, but this does not necessarily include the essential information to employ the invention
in a production process. 

In patent ’theory’, disclosure of the invention is thought to be what the patentee has to do
for ’society’ in exchange for his monopoly. But with the evolution of the patent system,
the disclosure requirement has shrunk from showing the actual innovation to describing
the invention in a more limited way. In the early days of the patent system, patentees had
to show the full working of the protected manufacture. Expenditure of personal effort and
capital by the patentee were essential conditions for the patent grant, and it was understood
that the public would be instructed in the new technology by his personal supervision of
the business. But during the industrial revolution, the patent system moved away from
these requirements. The patentee no longer had to show the working of the innovative
machine, but had to give a description of the invention instead, including the ’teaching’
of this description. The patent was granted for teaching the novelty, not for performing
the actual working of the invention (Kingston 1987, pp.7-9).

The change in the patent requirements from showing the actual innovation to teaching
the novelty via a description has enabled patentees to increasingly reduce the amount of
information disclosed. Know-how, essential to make the protected invention operational,
has become separated from the patentee’s description. The disclosure of the invention is,
in fact, a cost for the applicant. His endeavour is to disclose as little as possible (although
enough to acquire the patent), in order to keep the gap between description and drawings
and the actual process details as wide as possible. The perception of the function of the
disclosure requirement has been adjusted accordingly. Today, disclosure serves the
purpose "to supply the general public with a complete and exact survey of the most recent
state of technological development, to provide the necessary information and stimulation
for continuing developments on the basis of the patented invention, and to direct those
interested in the exploitation of an invention to the relevant sources of technology" (F.K.
Beier, quoted in UN 1975, p.46). It is this conception of disclosure as a condition for
patenting that severely limits the effectiveness of a compulsory licence.

3.2.3 Patenting pharmaceutical products

The development of the patent system has always been closely linked to the interests of
the pharmaceutical (and chemical) industry, as the pharmaceutical industry is the princi-
pal user of the patent system. In a study carried out in the first half of the 1980s, it was
found that the percentage of pharmaceutical inventions that would not have been
introduced or developed in the absence of patent protection is 65 and 30 respectively. For
chemicals these percentages are 60 and 38, but in other industrial sectors these percent-
ages vary between zero and 25 (Mansfield 1986).

The preference for patents ensues in the first place from the fact that secrecy in the
pharmaceutical sector does not provide effective protection, as drugs can be copied
relatively easily. In the second place, holders of a pharmaceutical patent have a good
chance in litigation against infringement. Chemical inventions, in contrast to inventions
in mechanical or electrical sectors, can exactly be described in formulas which make it
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easy to determine whether an allegedly infringing molecule is physically identical to a
patented molecule (Nogués 1990, p.89). 

Over the past decades, the pharmaceutical industry has become very sensitive regarding
the legal protection of its products, because of three developments: a) increasing R&D
spending in pharmaceuticals, b) growing competition from the generic drugs industry,
and c) copying of protected drugs in developing countries.

a) Growing R&D expenditure. Pharmaceutical firms spend a higher percentage of sales
on research than any other high-technology industry, and three times as much as other
chemical and related industries (WIPR 1991, p.336). Pharmaceutical companies invest a
minimum of around 10 per cent of their sales in R&D. In some countries, such as the
USA, this proportion has increased to 16 per cent (Nogués 1990, p.89). The US
International Trade Commission recently noted that between 1976 and 1990, the cost of
taking a drug from discovery to marketing approval in the USA increased from US$ 54
million to US$ 231 million (WIPR 1991, p.336).  

b) Competition from the generic drugs industry. Generic drugs are neither protected by
patents nor brand names and are mostly based on compounds of which the patent
protection has expired. As the price of generic drugs is usually low compared to protected
drugs, the use of generics has been encouraged by many public authorities in most OECD
countries in order to reduce costs for health care. Some observers expect this trend to
grow with the increasing number of aged people in the (Western) population, the
accelerating costs of health care, and the patent expiration of many of the new drugs of
the 1960s and 1970s (see e.g. Sharp 1991, p.5).  

c) Reported piracy of protected pharmaceuticals. Increased competition on drug markets
in OECD countries has raised the importance of the markets in developing countries, but
expansion is hindered because these markets are also supplied with locally produced
copies of protected drugs. For example, it has been estimated that 23 per cent of the market
for patented drugs in Argentina, Brazil, India and Mexico, valued at around US$ 5.9
billion, has been supplied by domestic companies copying protected drugs in the mid
1980s (Nogués 1990, p.86). 

The developing countries, in contrast, take on an entirely different attitude towards the
legal protection of pharmaceuticals. Half of the Paris Union members, most of them
developing countries, exclude pharmaceutical products from patent protection (WIPO
1990a). The reason for this exclusion is usually a) to prevent overpricing and b) to protect
the national industry.

a) Preventing overpricing. In developing countries the fear has often been expressed that
patents for pharmaceuticals would lead to prices higher than necessary, to the detriment
of the health of the population. This fear is not only academical. Examples of overpricing
of patented products were reported in the beginning of the 1970s (UN 1975, p.58).
However, it has recently been concluded that a causal link between higher IPP and higher
domestic drug prices has not been conclusively shown (Primo Braga 1990a, p.57).

b) Protection of the national industry. Patents for pharmaceutical products could ad-
versely affect the development of a national pharmaceutical industry. A product patent
entitles the patent holder to prevent the unauthorized commercialization of all identical
products, irrespective of the manufacturing process used, in countries that recognize the
patent. In the case of pharmaceutical (and chemical) products this is particularly mean-

27



ingful. Such a product often can be manufactured in more than one way, but a product
patent prevents the commercialization of identical products that are manufactured
through alternative processes. Clearly, for industrial late-comers this is a disadvantage.
Recent literature, however, is not conclusive in this respect. Experiences in some
countries indicate that the abolition of patents played a major role in fostering the national
industry, but experiences in other countries illustrate that absence of patent protection is
not sufficient to boost the market share of domestic companies (Primo Braga 1990a,
pp.49-50).

The views of developing and industrialized countries on the patenting of pharmaceutical
products are diametrically opposed, and the issue has probably been the most contested
one in the patent debate of the last few years. These views have recently diverged with
the industrialized countries’ demand for pipeline protection, for pharmaceutical (and
agro-chemical) products. Such a demand only applies to countries that change over their
IPP policy and start granting patents on chemical products. This change creates a situation
whereby new products can be patented, but older products (which are still under patent
protection abroad) cannot: The invention involved is already disclosed elsewhere and
does consequently not meet the patent requirement of novelty any more. To resolve this
situation, the pharmaceutical industry wants, instead of a patent, an exclusive marketing
right which will be granted on products which were "in the pipeline" (awaiting marketing
authorization) before the country changed its patent laws for a period equal to the
remaining patent term abroad.

3.2.4 Patent protection for processes and the reversal of the burden of proof

In order to make a process patent effective, patent laws in industrialized countries usually
extend the protection conferred by the patent to the products directly obtained by that
process. The relevant provisions were originally devised in Germany to protect the
German chemical industry against chemical product imports from Switzerland in the 19th
century. At that time, some German companies had taken advantage of the lack of patent
protection in surrounding countries, such as Switzerland, and supplied the German market
from abroad. The German chemical industry, however, succeeded to change the German
patent law in 1891. Ever since, in Germany the term ’subject of the invention’ means not
only a patented process but also any product that has been manufactured by a patented
process (Bercovitz-Rodriguez 1990, p.7). 

Developing countries have been opposing the extension of the protection conferred by a
process patent to the product directly obtained in so far as it would result in protection of
a product in a technological sector that is explicitly excluded under patent law (WIPO
1990h, p.9, WIPO 1990f, pp.12-13). In this respect, the developing countries, being
importers of technology, have for a long time held the view that they should be exempted
from the obligation to apply Art.5 quater of the Paris Convention, which provides that a
holder of a process patent has the right to prevent import of a product that has been
manufactured with the protected process abroad (WIPO 1988a, p.60). 

A specific problem linked with process patents is the difficulty for a patent holder to prove
through what process an identical competing product has been produced. If the competitor
did really use an alternative process, he is normally the only one able to give evidence
for that. To resolve this problem, the patent laws of most industrialized countries contain
provisions providing that in such occasions the burden of proof is shifted to the alleged
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infringer. This means that the latter must show that he has used an unprotected process
to manufacture the challenged new product. The developing countries, however, have
been opposing such provisions. Firstly because the reversal of the burden of proof is at
odds with basic legal principles in many countries, where it is up to the plaintiff to provide
proof and evidence. Secondly, because it relieves the (usually foreign) patentee from
producing proof of infringement of his process patent and gives him a lot of coercive
power. The fear has been expressed that third parties will become less willing to invent
or invest in alternate processes in developing countries because they might be sued for
infringement (see e.g. WIPO 1990h, p.17, Dhar and Rao 1992). 

3.2.5 The duration of the patent

Patents in industrialized countries have a duration of between 17-20 years. Developing
countries have been urged to adjust their patent laws accordingly. For a long time, though,
they have resisted such a demand. The patent duration in developing countries varies from
5 to 20 years. Patent duration may also vary within one country depending on the
technological sector to which the patent refers (WIPO 1990b). 

An optimal length of protection cannot be deduced from economic theory (Siebeck 1990,
p.90). A patent should enable the patent holder to secure a fair return on his investment.
But what is a fair return, and how much time will it take the patentee to achieve that? The
1975 UN report stated in this respect that the notion of a ’fair return’ is a highly subjective
one and its determination may vary from country to country, from sector to sector, and
from time to time (UN 1975, p.53). The developing countries have consequently main-
tained that it should be up to the national governments to decide on the length of the
patent, in accordance with their countries’ own specific requirements and policy consid-
erations (see e.g.: WIPO 1990h, p.14). 

3.3 Disagreement Between Developing and Industrialized Countries
on the Protection of New Technologies

From the second half of the 1980s onwards, developing countries have been confronted
with a demand to recognize IPP of new technologies. Because patent laws did not provide
proper protection for semi-conductors and computer programmes, the debate over legal
protection of advanced technology was not confined to the patent system any longer.
Other IPP systems became involved as well.

3.3.1 Legal protection of layout-designs of integrated circuits 
The protection of layout-designs of integrated circuits as such has not been contested by
developing countries. Conflicts, however, arose about a number of provisions which
determine the level of protection aimed at by industrialized countries (Correa 1990a, p.93;
Primo Braga 1990a, p.53). The five main issues of contest were:

i) The form of protection. Developing countries challenged the justification for the
creation of a specific IPP system for semi-conductors which has been adopted by
all industrialized countries in the 1980s. Argentina, for example, held that protec-
tion conferred by Article 10bis of the Paris Convention, dealing with unfair
competition, would be appropriate. Brazil and South Korea suggested that protec-
tion of semi-conductors could well be covered by utility models or industrial
designs. India preferred to protect layout-designs under copyright law.
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ii) The protection term. The duration of the protection of semi-conductors in indus-
trialized countries is ten years, while developing countries only accepted a term
of eight years. 

iii) The scope of protection. Industrialized countries have extended the protection of
semi-conductors to the articles which contain such protected chips, in order to
prevent imports of equipment that contains infringing chips. Developing coun-
tries, however, resisted such an extension of the scope of protection. 

iv) Innocent infringement. Industrialized countries want explicit provisions on com-
pensation in case of innocent infringement. Developing countries have avoided
provisions on this point.

v) Compulsory licensing. Developing countries want explicit provisions on compul-
sory licensing enabling its use, while industrialized countries only allow a very
restricted use of such a licence as it may seriously weaken the protection.

The international disagreement on the protection of chips approached a climax with the
adoption of the Treaty on Intellectual Property in Respect of Integrated Circuits (usually
referred to as the Washington Treaty) in May 1989. This treaty, prepared by the World
Intellectual Property Organization, generally reflects the wishes of developing countries
and was finally approved by 49 countries. However, most of these countries are importers
of semi-conductors, while the world’s major chip producers, Japan, the USA and the EC
do not intend to sign this treaty (WIPR 1990, p.239).23

3.3.2 Legal protection of computer programmes
The subject of the disagreement between industrialized and developing countries about
the protection of software is rather the duration and scope of protection, than the
protection of software under copyright law as such (Correa 1990b). Works eligible for
copyright protection can be qualified either as ’work of art’ or as ’literary work’. The
qualification affects, among other things, the duration of protection. Industrialized
countries have qualified software as ’literary work’ in order to protect computer pro-
grammes until 50 years after the death of the author. Developing countries, however,
prefer the qualification ’work of art’ for computer software, because they consider a
protection term of 25 years to be appropriate. 

Furthermore, developing countries have disputed a wide scope of computer software
protection. Under copyright law, only the materialization of an idea is protected. The
underlying ideas and concepts remain available to others. Recent US case law, however,
has broadly protected the "look and feel" of copyrightable computer programmes,
including standardized elements of user interfaces. These precedents narrow down
chances for reverse engineering, as do certain provisions in the EC’s directive on software.
Developing countries contend that strict rules prohibiting forms of reverse engineering,
for example, would adversely affect their countries’ capacity to create or expand domestic
software industries (UNCTAD 1991a, p.187).

3.3.3 Patentability of living material 
The industrialized countries aim at a worldwide recognition of biotechnology patents.
However, some differences still exist with respect to the patentability of plant and animal
varieties between on the one hand the USA and Japan, and most Western European
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countries on the other. The USA and Japan do not exclude such varieties from patent
protection, while most Western European countries, for the time being, agree that
countries: i) may exclude from patent protection plant or animal varieties as well as
essentially biological processes for the production of plants and animals, but ii) must
protect plant varieties either by patents or by a sui generis system (WIPO 1990d-f). The
latter system in fact refers to a Plant Breeders’ Rights system such as under UPOV.

The protection of biotechnology has only recently become an issue of debate between
industrialized and developing countries. There are at least two reasons for that. Firstly, a
proper intellectual property right for biotechnological inventions is still developing.
There is not yet a well established practice (see section 2.3.2) by the lack of case law on
principle issues and by the lack of a sufficient diversity of practical cases in the patent
offices. Secondly, since commercial application of biotechnology is still in its early stage,
piracy has not yet occurred. 

Moreover, it has only been in the past few years that a wider public became aware that
patent protection in biotechnology may be more than legal protection for just other
industrial innovations. In developing countries in particular it is being realized that the
agricultural sector is at stake. In several reports the fear has been expressed that, for
instance, the extension of patent coverage to plant material gives patent holders more
control over agricultural production. Patenting of plant material may hinder research and
breeding activities, and could raise prices for agricultural inputs for farmers.24 Patenting
living material is also challenged on moral grounds. It has, for example, been contended
that naturally occurring genes of organisms are the inheritance of mankind and should
not be patentable, irrespective of whether they are modified with genetic engineering
techniques or not (Varadarajan 1991, p.609).

By 1990, half of the Paris Union members, most of them developing countries, excluded
from patent protection: plant or animal varieties, and biological processes for the
production of plants and animals. Many developing countries also exclude in their patent
laws food products and processes for food production (WIPO 1990a). Since there are
many uncertainties with respect to patenting living material, most developing countries
have been reluctant to change their patent laws at this point.

3.4 Summary

The legal protection of advanced technology has caused considerable disagreement
between industrialized and developing countries from the 1960s onwards. The interna-
tional debate mainly focused on the patent system, which developing countries have
actively attempted to revise in order to accelerate the transfer of advanced technology to
their countries. Many developing countries reduced the level of protection granted to
patent holders, while international negotiations were initiated to establish a code of
conduct on the transfer of technology and to revise the Paris Convention. The main issues
in the debate on the protection of advanced technology have been highlighted.
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4. SHIFTING POSITIONS REGARDING INTELLECTUAL
PROPERTY PROTECTION OF ADVANCED TECHNOLOGY

Despite all efforts on the part of developing countries to revise the patent system to gain
better access to protected foreign technology, no result has been achieved. By the end of
the 1980s, many developing countries began to relax governmental controls of technol-
ogy imports, and the talks on a Code of Conduct on Technology Transfer as well as on
the revision of the Paris Convention were postponed if not abandoned as a result of
ongoing opposition from the industrialized countries. Moreover, with the emergence of
new technologies, the industrialized countries took over the initiative in the international
debate on IPP and set a new agenda. Instead of revising the patent system according to
the demands of developing countries, strengthening of intellectual property protection
and adjustment of IPP systems to new technologies took priority. Eventually, developing
countries abandoned their original demands regarding IPP of advanced technologies. 

This chapter examines the shift in IPP policy in developing countries and the reasons for
this change-over: foreign political and trade pressures, and changing development
policies.

4.1 Weaknesses of the International IPP Regime

Companies in OECD countries have claimed heavy losses due to a lack of adequate and
effective IPP abroad. The survey of the US International Trade Commission (ITC), which
is often quoted, reported that, in 1986, 193 US firms estimated their aggregate worldwide
losses in this respect at US$ 23.8 billion or 2.7 per cent of their sales. The ITC further
estimated that worldwide losses to all of US industry because of a lack of IPP ranged
from US$ 43 billion to US$ 61 billion in 1986 (IPC/KEIDANREN/UNICE 1988,
pp.12-13). 

The reported widespread copying and imitation are largely ascribed to alleged weak-
nesses of the international IPP regime which allow wide differences in IPP legislation
across countries. As a result, most developing countries protect intellectual property at a
lower level compared to the level common in the industrialized countries. Four aspects
seem to be critical:

i) The main international IPP conventions, the Paris Convention for the Protection
of Industrial Property and the Berne Convention for the Protection of Literary
and Artistic Works, do not (Paris Convention), or do only to a certain extent (Berne
Convention), provide for minimum standards that the laws of member countries
should meet. Both conventions are based on the so-called ’national treatment’
principle, which requires signatories to treat all persons as if they were national
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citizens. The protection offered to foreigners must at least be equal to that of
nationals. 

ii) Both the Paris Convention and the Berne Convention contain limited enforcement
provisions. Dispute settlement is envisaged via the International Court of Justice.
This option is, however, never used as parties can ignore decisions of the Court.

iii) Although many countries have acceded to the Paris and Berne Conventions25,
many other countries did not and have therefore no obligations with respect to IPP
under international law. 

iv) The changes which have recently been introduced in IPP laws in industrialized
countries to provide legal protection for the new wave of technological innova-
tions have not been adopted by many developing countries.

In order to reduce piracy activities, governments of industrialized countries have been
attempting to alter the international IPP regime in order to establish more international
similarity in IPP laws. Two routes have been followed to achieve this end: a) multilateral
negotiations in the World Intellectual Property Organization (WIPO) and in the Uruguay
Round of multilateral trade negotiations under the aegis of the General Agreement on
Tariffs and Trade (GATT), and  b) bilateral negotiations initiated by the USA and, to a
lesser extent, by the EC. 

4.2 Multilateral Negotiations: from WIPO to GATT

4.2.1 WIPO and the protection of advanced technology 
WIPO is the United Nations’ specialized agency which administers most IPP conven-
tions. WIPO’s role in the debate on IPP of advanced technology has been twofold: a) The
International Bureau of WIPO has taken several initiatives to discuss proper protection
mechanisms for new technologies, and b) WIPO has been the main forum for talks on
the international harmonization of patent laws. 

a) Protection of new technologies. Various expert committees have been convened by
WIPO to study the options for legal protection of semi-conductors, computer programmes
and biotechnological inventions. The Treaty on Intellectual Property in Respect of
Integrated Circuits (Washington Treaty), adopted in 1989, was prepared by WIPO. The
(in)aptness of patent laws with respect to the protection of biotechnological inventions
was under discussion in a WIPO Committee of Experts that was first convened in 1984
(WIPO 1988b). In addition, since 1991 a WIPO Committee of Experts has been consid-
ering a possible protocol to modernize the Berne Convention which would include the
extension of copyright coverage to computer programmes (WIPR 1991, p.278). 

b) Harmonization of patent laws. From 1984 onwards, WIPO has been working on a
Treaty on the Harmonization of Certain Provisions in Laws for the Protection of
Inventions. The original aim of the treaty was to harmonize the American, European and
Japanese patent laws, particularly in two respects: i) the grace period (the period for
public disclosure of an invention prior to filing an application), and ii) the question to
whom a patent should be granted, the one who claims to be the first inventor (as is
customary in the USA), or the one who first files an application (as is customary in Europe
and Japan) (WIPO 1990c, p.2). However, during the preparatory meetings the scope of
the proposed treaty widened and participation of developing countries increased. Indus-
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trialized countries proposed provisions which would raise the minimum standard of
patent protection under the Paris Convention. Developing countries submitted provisions
which echoed their objectives with the proposed revision of the Paris Convention.

4.2.2 The shift from WIPO to GATT
When the Uruguay Round commenced, in the mid 1980s, the USA, supported by Japan
and, from 1987 onwards, the EC26, successfully insisted that the intellectual property
issue should be included in the Uruguay Round. Their reasons were twofold. Firstly,
negotiations in the context of WIPO had not been effective. Developing countries could
outnumber industrialized countries at decisive moments, as had happened with the
adoption of the Washington Treaty (see section 3.3.1). In GATT, however, the intellectual
property issue was placed in a trade context which would enable package deals, tying
developing countries’ advances in IPP to access to export markets in industrialized
countries. In this way, industrialized countries could put pressure upon those countries
which resisted a global harmonization of IPP legislation. Secondly, GATT contains an
effective dispute settlement mechanism, the use of which would facilitate relatively quick,
enforceable action against countries violating GATT intellectual property regulations. 

IPP of advanced technologies has been under discussion in the GATT negotiation group
on Trade-related Aspects of Intellectual Property, including Trade in Counterfeit Goods
(TRIPs). The industrialized countries brought forward proposals which would lead to a
new international IPP standard for advanced technology. They also proposed provisions
for enforcement and the settlement of disputes between states concerning international
trade in protected matter. They pursue dispute settlement to take place under the authority
of an envisaged Council on Trade Related Aspects of Intellectual Property Rights as part
of the proposed Multilateral Trade Organization of GATT.

Because of the linkage between trade and IPP in the GATT forum, the TRIPs negotiations
acted as a leverage to make developing countries give up their dissenting ideas about the
legal protection of advanced technology. A TRIPs agreement would also facilitate the
patent harmonization talks in WIPO. For this reason, the Diplomatic Conference to
conclude the harmonization treaty was deliberately scheduled six months after the
expected agreement on TRIPs, in December 1990, as part of a new General Agreement
which would replace the existing GATT (WIPR 1991, p.125). However, the failure to
reach a GATT agreement in time queered the pitch for this arrangement. The final talks
and the conclusion of the Harmonization Treaty have been postponed several times as
the Uruguay round continued. 

4.2.3 The final draft text on TRIPs
Most developing countries have collaborated, both in WIPO and GATT, to obtain a
stronger position in the IPP talks vis-à-vis industrialized countries. They have opposed a
global harmonization of the IPP system, in particular of the patent system. Their position
has been expressed in several documents drafted for the WIPO and GATT negotiations
(see for instance: WIPO 1990g and GATT 1990). In spite of these efforts, there was a
high degree of consensus on the draft TRIPs agreement, part of the ’Dunkel paper’ (a
comprehensive final draft agreement containing the results of the Uruguay Round) which
was prepared by the GATT secretariat in December 1991. It is unlikely that the Dunkel
text will be subjected to new revisions. The final draft TRIPs text can therefore be
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considered to be the new international (minimum) IPP standard, irrespective of the final
outcome of the Uruguay Round.

A comparison between the main original demands of the developing countries and the
outcome of the TRIPs talks is displayed in tables 4.1 and 4.2.

Table 4.1 Developing countries’ shift in position towards the patent system

De facto new international patent standard (main
issues)1                                                                                                

Original demands of developing countries (main
issues)2
                                                                                    

A minimum patent duration of 20 years from filing.
                                                                                     

Patent term may vary across countries and sectors.    

Extension of the protection of a patented process to
the products directly obtained by that process. No
discrimination against certain fields of technology
or against foreign inventions.                                       

Excluded from protection may be products (either
obtained by a patented process or as such) in
specific fields of technology, including
pharmaceuticals, living material, food and beverages.
                                                                                    

Reversal of the burden of proof in case of alleged in-
fringement of a process patent.                                    

No international regulation on reversal of the burden
of proof in case of alleged infringement of process
patent.
                                                                                    

Use of compulsory licence only in exceptional cases. Realistic possibilities for compulsory licensing to
avoid patent abuse.
                                                                                    

Importation should meet working requirements.         Patented invention must be worked in the country of
grant within time limits fixed by national legislation.
                                                                                    

Developing countries are not required to apply the
new patent standard within a period ranging from 5-
11 years after the entry into force of the new
GATT.*) Exclusive marketing rights shall be
granted to pharmaceutical and agro-chemical prod-
ucts.**)
                                                                                     

Preferential treatment of developing countries.          

*) For product patents and least developed countries the transition period is respectively 10 and 11 years.

 **) In spite of the transition period, patent applications may be filed for pharmaceutical and agro-chemical
products as from the date of entry into force of the agreement. These applications remain in a ’black box’ until
the expiry of the transitional period. In respect of the products covered by these applications, there will be a
five-year period of marketing exclusivity after marketing approval, while awaiting the delayed grant of the
patent. The exclusive marketing rights reduce the transition period for the protection of pharmaceutical and
agro-chemical products to zero.
1 Based on GATT 1991.
2 Based on WIPO 1990e/f/g/h, and GATT 1990
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Table 4.2 Developing countries’ shift in position towards intellectual property pro-
tection of new technologies 

De facto new international IPP standard (main is-
sues)1                                                                                                    

Original demands of developing countries (main
issues)2

                                                                                     

A. Legal protection of layout-designs of integrated circuits

Layout-designs are to be protected under a new spe-
cific system.                                                                 

Layout-designs may be protected under a new
specific system in accordance with the ’Washington
Treaty’.                                                                         

Protection term of 10 years.                                         Protection term of 8 years.                                           

Protection covers also equipment containing a pro-
tected chip.                                                                   

No international regulation on chip containing
equipment.                                                                    

Compensation in case of innocent infringement.        No international regulation on compensation in case
of innocent infringement.                                             

Use of compulsory licence only in exceptional cases. Realistic possibilities for compulsory licensing to
avoid right holder’s abuse.                                           

B. Legal protection of computer programmes

Computer programmes are to be protected under
Copyright laws as literary works which can be pro-
tected for at least 50 years.                                          

Computer programmes may be protected under
copyright as works of industrial art, which can be
protected for a period of 25 years.                               

C. Legal protection of biotechnological inventions

Biotechnological inventions are to be protected un-
der patent law. Excluded from patent protection may
be: plant and animals other than micro-organisms,
and essentially biological processes for the produc-
tion of plants and animals, other than non-biological
and micro-biological processes. Plant varieties
should be protected either by patents and/or by an ef-
fective sui generis system.*)                                       

Plant and animal varieties or essentially biological
processes for the production of plants and animals
may be excluded from patent protection.                    

D. Final draft TRIPs Agreement, general provisions

Developing countries are not required to apply the
new IPP standard within 5 years after the entry into
force of the new GATT. For least developed coun-
tries this period is 11 years.                                         

Preferential treatment of developing countries.           

Dispute settlement under GATT                                 Dispute settlement under WIPO
                                                                                     

*) This provision shall be reviewed 4 years after the entry into force of the new GATT.
1 Based on GATT 1991.
2 Based on WIPO 1990e/f/g/h, and GATT 1990
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4.3 Bilateral Initiatives in IPP 

The second avenue the industrialized countries look to influence IPP in developing
countries concerned bilateral initiatives. The next two sections describe such initiatives
by the US government and the EC Commission. 

4.3.1 Bilateral negotiations on IPP initiated by the USA 

The industrialized countries’ attempt to establish new global IPP standards is spearheaded
by the USA. The USA, according to United States Trade Representative (USTR) Carla
Hills, have a very substantial stake in a healthy system of international trade and strong
IPP: The share of US exports made up of articles that rely heavily on IPP (such as
chemicals, pharmaceuticals, computers, software, scientific equipment) has more than
doubled in the postwar period to over a fourth of total exports. When countries do not
provide adequate IPP, and when an effective system of international enforcement is
lacking, substantial distortions in international production and trade may result. Hills
stated that, because of a lack of adequate IPP abroad, "our businesses are losing money,
but more importantly, our economy is losing the competitive edge we gain from research
and development, innovation and creativity. As a nation, we simply cannot afford it"
(Hills 1989, p.55). 

Hills’ concern can be understood when the overall American economic performance in
the 1980s is taken into account. At the time the Uruguay Round negotiations under the
aegis of GATT commenced, in 1986, the US government faced an annual trade deficit of
US$ 170 billion and a federal deficit of about US$ 132 billion (NRC Handelsblad
20-8-1986). Furthermore, a gradual decline in the US industrial competitiveness in the
production and sales of semi-conductors and computer programmes could be observed
(see chapter 2). In order to defend the leading technological position, the American
government and industry developed policies to protect American intellectual property
abroad. 

4.3.2 The special 301 provisions
In 1984, US Congress adopted new trade legislation to force the Executive to combat
practices in foreign countries that harm the interests of US intellectual property holders.
The 1984 Trade Act required the USTR to undertake action to remove foreign trade
barriers. The Omnibus Trade and Competitiveness Act, adopted in 1988, added some
provisions to section 301 of the Trade Act. These Special 301 provisions require the
USTR to negotiate specifically on IPP with countries whose IPP standards are prejudicial
to American trade interests. The 1988 Act also amended the Foreign Relations Act, adding
that co-operative science and technology agreements should enhance the protection of
US intellectual property rights abroad. If an investigated country does not comply with
the American demands, the USTR may recommend retaliatory measures including:
suspension of trade agreement concessions, imposition of duties, withdrawal of designa-
tion under the General System of Preferences (GSP), or suspension of science and
technology co-operation programmes.

Over the last few years, about forty countries have been targeted by the USTR for alleged
shortcomings in their IPP legislations.27 Countries such as China, India and Brazil
experienced difficulties in continuing scientific and technological co-operation with the
USA. Brazil, Mexico and Thailand actually faced American trade sanctions. India and
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Thailand have been considered to be "priority offenders" of American IPP in 1991 and
1992 and are threatened with (new) trade sanctions (USTR 1991a&b, WIPR 1992, p.162).
Some of the results of the American bilateral consultations are described below. 

Taiwan
Since 1985, the Taiwanese government has almost completely overhauled its IPP regime
in response to American demands. Taiwan is extremely vulnerable to US trade retaliation
as half of its exports are shipped to the USA. In 1985 and 1986, the patent and trademarks
laws were amended, while a new copyright law came into effect. The revision of Taiwan’s
IPP legislation resulted, among many other things, in legal protection, or proposals for
protection, of computer software, semi-conductors, and chemical and pharmaceutical
products (Gadbaw and Richards 1988, pp.342, 353). In order to remove remaining alleged
shortcomings in IPP, Taiwan was under the threat of US trade sanctions again in 1992,
when the country was designed as ’Priority Foreign Country’ under Special 301. This
designation was revoked two months later following the conclusion of a bilateral
agreement in which the Taiwanese authorities committed themselves to amend most IPP
laws or draft IPP laws (WIPR 1992, pp.188-189). 

South Korea
Although reform of South Korea’s intellectual property regime had been underway for
years, developments were speeded up by a US Section 301 investigation in 1985. Under
the threat of American trade retaliation, amendments to the Korean Patent Act, Trademark
Act and Copyright Act were passed by the National Assembly in 1986. These included,
among other things, the extension of patent protection to chemical and pharmaceutical
products and processes, including those in the ’pipeline’, and copyright protection for
computer software (Gadbaw and Richards 1988, p.272). By the end of 1991, a Trade
Secret Protection Act passed the National Assembly. Protection of semi-conductors is
currently under consideration (WIPR 1992, pp.95-96).

Brazil
Brazil faced US retaliatory measures twice: in the period 1987-1989, partly because of
the lack of IPP in the informatics sector, and in the period 1988-1990 on the ground of
lacking patent protection of pharmaceuticals. Today, Brazil grants protection for soft-
ware, be it for a 25-year term. The new industrial property bill, which provides 20 year
patent protection for food products, pharmaceutical products and processes as well as for
micro-organisms and microbiological processes and products, was sent to Congress in
May 1991 (WIPR 1991 pp.111, 167). In June 1992, a new version of the bill was issued.
The new draft bill provides, among other things, patent protection for ’pipeline’ products
that are being developed overseas and have already been patented overseas (WIPR 1992,
p.208).  

Mexico
Mexico encountered American trade sanctions in 1987, because of alleged inadequacies
in a newly adopted Patent and Trademark law. These sanctions and Mexico’s participa-
tion in the proposed North American Free Trade Agreement (NAFTA), were the main
reasons for Mexico to revise its IPP system. The changes include, among other things,
50 years copyright protection for computer programmes and patent protection for
chemicals, pharmaceuticals (including those that are in the ’pipeline’), food and bever-
ages, micro-organisms, biotechnological processes and products, and even plant varieties.
The patent term has been extended to 20 years (WIPR 1991, p.236). 
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Thailand
Shortcomings in the Thai patent laws induced the US government to reduce Thailand’s
GSP benefits in early 1989. The USA pressured Thailand to upgrade all its IPP laws by
designing Thailand as ’Priority Foreign Country’ under Special 301 both in 1991 and
1992. The Thai government eventually yielded to the American demands. The Thai
copyright law was strengthened, its enforcement improved, and Patent Act No.2 (1992)
passed the National Legislative Assembly. This Act enables, among other things, the
patenting of pharmaceutical products, food, beverages and biotechnological inventions.
’Pipeline’ protection will reportedly be provided under new regulations of the Thai Food
and Drug Administration. The patent duration has been extended from 15 to 20 years,
and compulsory licensing provisions have been restricted (WIPR 1992, pp.39, 190). 

India
India was one of the first countries to recognize copyrights on computer software (WIPR
1988, p.227), and signed the Washington Treaty on the protection of semi-conductors.
India (being one of the world’s largest producers of audiovisual works) also seconded the
US proposal on the protection of audiovisual works in WIPO (WIPR 1989, p.17). The
Indian authorities have, however, for a long time consistently refused to negotiate on IPP
in GATT and in a bilateral context. Moreover, the country still refuses to become a
member of the Paris Union. The resulting controversy with the USA gave rise to
difficulties in the Indo-US Vaccine Action Programme, while the continuation of the
Indo-US Science and Technology Initiative, in force since 1982, was postponed twice.
The agreement was finally renewed, in 1988, after India had agreed to start bilateral
discussions on IPP (WIPR 1988, pp.226-227; Nature 10 November 1988, p.102). One
year later, India also accepted multilateral talks on IPP in the framework of GATT, but
neither the bilateral nor the multilateral negotiations led to any significant upgrading of
the Indian IPP laws. In both 1991 and 1992, India was designed as ’Priority Foreign
Country’ under Special 301. Although the Indian government has committed itself to
improve the enforcement of copyright protection for computer programmes, the country
may face a reduction of duty-free benefits under the GSP because of alleged deficiencies
in patent protection and ineffective enforcement of existing laws (WIPR 1992, p.162).

China
The renewal of the 10 year old Sino-American Science and Technology Agreement, in
early 1989, acted as a leverage to urge China to provide copyright protection for computer
software and to improve its patent system. In China, IPP laws have been under discussion
ever since. The US government, however, considered neither the proposed revisions nor
the pace of the adjustment process to be sufficient. The USTR set a deadline, at 16 January
1992, 5 p.m., for imposing sanctions if China’s refusal to meet the American demands
continued. A last minute commitment from China resulted in a bilateral agreement
providing, among other things: a patent duration of 20 years, patent protection of
pharmaceuticals and chemicals, ’pipeline’ protection for those pharmaceuticals and
agro-chemical products that have been patented in the US from 1986 to 1993. China
agreed, additionally, to protect computer software as literary work, which is protected for
50 years (Washington Post, 17 January 1992; WIPR 1992, p.32). In July 1992, the
Standing Committee of the National Congress approved China’s accession to the Berne
Convention and the Universal Copyright Convention. The revisions of China’s current
patent law are expected to take effect on January 1, 1993 (WIPR 1992, p.210).
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4.3.3 Bilateral negotiations on IPP initiated by the EC 

Unilateral actions against individual countries because of IPP issues have predominantly
been taken by the US government. The EC initially was in favour of finding solutions for
international IPP inadequacies in a multilateral framework, such as WIPO and GATT
(GATT 1988, p.1), and critical of the American IPP-related trade sanctions under Section
301. The EC, for example, supported the formation of a GATT Panel to review the US
decision, in 1987, to retaliate against Brazil because of inadequate patent protection of
pharmaceuticals. Nevertheless, also the EC is prepared to utilize bilateral means to
improve IPP abroad. 

In order to protect intellectual property of EC right holders the EC Commission has
recently developed guidelines for the IPP aspects in Science and Technology agreements
with third countries (Commission of the EC 1992a). These guidelines apply to bilateral
agreements entered into by the EC Commission as well as by individual EC member
states. In case EC right holders suffer from infringement of, for example, the Paris or
Bern conventions in a third country, the EC’s Directorate General External Relations
(DG 1) has two means at its disposal: diplomatic initiatives, which are often informal and
Commercial policy measures under the New Trade Policy Instrument 2641/84. This
instrument (Commission of the EC 1984) can be considered to be a diluted equivalent of
the US Section 301 provisions. Commercial policy measures are used against illicit
commercial practices, i.e. international trade practices attributable to third countries
which are incompatible with international law or with the general accepted rules. The EC
response to such practices may include: suspension or withdrawal of concessions, the
imposition or raising of import duties or charges, or quantitative restrictions on imports.
The main difference between the US Section 301 and the New Trade Policy Instrument
of the EC with respect to IPP abroad is that only infringement, but not the perceived lack
of adequate IPP, is a ground for commercial policy measures. Unlike the USTR, the EC
Commission can only act in case of a breach of international law or general accepted
rules.   

Over the past years, the EC started several diplomatic initiatives in which IPP objectives
were pursued (Commission of the EC 1988a, pp.226-232). In 1984, representations were
made to the Japanese authorities, because Japan was considering new specific legislation
that could significantly limit the protection of computer software. One year later, the
Japanese government chose to provide protection under copyright law. EC repre-
sentations were made to Nigeria, in 1986, concerning a variety of IPP issues including
inadequate legal provisions against piracy of copyrighted material. In 1987, the EC
Commission was consulted by the Malaysian authorities on a new bill for copyright
protection that would adversely affect EC right holders. 

In 1987, the EC intervened when South Korea, under US pressure, had provided a higher
level of patent protection of pharmaceuticals for US national enterprises than was
provided for nationals and enterprises from the EC. Since the discrimination of EC
nationals was at odds with the Most-Favoured-Nation (MFN) treatment as provided for
in GATT, the EC removed South Korea from benefits under GSP. The suspension of
generalized preferences was lifted four years later, by the end of 1991, after South Korea
agreed to grant European agro-chemical and pharmaceutical companies the same kind of
protection (including ’pipeline protection’) it had to US goods in these sectors (Commis-
sion of the EC 1992b, p.291).  
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A similar situation occurred in January 1992 when China, under heavy US pressure,
agreed to grant patent protection to US pharmaceutical and agro-chemical products,
including pipe-line protection. The EC Commission intervened immediately after the
Sino-US agreement on the grounds of MFN treatment and succeeded in getting equal
protection for EC right holders from 1993 onwards.28

The New Trade Policy Instrument has, to date, been used twice for reasons concerning
IPP. Both cases were related to shortcomings in copyright protection of EC sound
recordings, in Indonesia (1987) and in Thailand (1991). The procedure concerning
Indonesia was closed after the authorities, during consultations with the EC, committed
themselves to raise the level of protection (Commission of the EC 1988, p.235). The case
with Thailand (OJEC, No. C 189/26-27, 20-7-1991) is still open.

4.4 Changes in Developing Countries

4.4.1 Acceptance of the new international IPP standard for advanced
technology by developing countries

The conclusion that can be drawn from both the multilateral and bilateral IPP talks is that
most developing countries have shifted their position in respect of IPP of advanced
technology. The Uruguay Round has resulted in a text on TRIPs which does not include
any of the demands of the developing countries. The only articles in the draft TRIPs
Agreement that in a way reflect their ideas concern the transitional provisions for
developing countries. But even those provisions have been weakened, because of the
exclusive marketing rights that Parties have to provide for pharmaceutical and agricul-
tural-chemical products until a patent can be granted. 

More evidence for the change of position of developing countries towards IPP of
advanced technology is provided by UNCTAD VIII. For many years UNCTAD has acted
as the platform where developing countries debated the international patent system and
technology transfer practices. Today, however, a different language prevails, as illustrated
by the following statement which has been agreed upon during UNCTAD VIII, in
February 1992. "The Conference recognizes that the establishment and implementation
of internationally agreed standards of protection for intellectual property rights [...] should
facilitate international flows of technology and technology cooperation amongst all
participating nations, particularly to developing countries on terms and conditions agreed
to by the parties concerned, and notes the important role of the World Intellectual Property
Organization and the important efforts in the ongoing GATT Uruguay Round negotia-
tions in this regard. The Conference further recognizes that a national regime for the
adequate and effective protection of intellectual property rights is important because it
can create market incentives for indigenous innovation and the transfer, adaptation and
diffusion of technologies" (UNCTAD 1992, pp.62-63).

UNCTAD seems no longer to be the platform where developing countries demand to
accomodate the patent system to their development needs. Instead, the statement in
UNCTAD expresses the belief that adoption of adequate and effective IPP laws and
related efforts in WIPO and GATT will facilitate technology transfers to developing
countries. 
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4.4.2 Changing development policies  

Multilateral and particularly the bilateral talks and pressures regarding IPP have often
been the direct incentive for a number of developing countries to change their IPP
legislation, but they cannot be considered to be the sole ground for change. Macro-eco-
nomic developments forced developing countries to reconsider their traditional stance on
IPP matters. 

There has been a dramatic change in development policy in many developing countries,
away from import substitution as the centrepiece of national economic development,
towards a stronger insertion into the international division of labour. This process started
with the success of some East- and South-East Asian "newly industrializing countries"
which obviously served as a role model to other developing countries. It reached a definite
break-through with the faltering of the central planning economies in Central and Eastern
Europe. The crisis of central economic planning itself was intimately linked with the
strategy of import substitution which had to be followed in order to make central planning
possible. The rise of new technologies and the concomitant acceleration of global
technological development made a number of weaknesses of more or less self-contained
economies obvious and thus contributed in an important way to the recent political
landslide towards economic liberalization. 

A. The widening of the technology gap

Instead of the desired expansion of technology transfer to the developing world, technol-
ogy flows to most developing countries have stagnated in the last decade. The sum of
worldwide technology transactions, including payments and receipts of technology fees
and royalties, has grown considerably in the past two decades, from US$ 7.5 billion in
1972 to US$ 21.8 billion in 1984. For 1988 technology fees and royalties are estimated
to have reached US$ 28 billion (Marton and Singh 1991, p.200). Most of these technology
payments, however, were made among a small number of industrialized countries. 

The flow of industrial technology to developing countries as a whole increased from about
US$ 1 billion annually in the very early 1970s to US$ 2.5 billion annually during
1981-1983, but these figures have stagnated below US$ 2 billion annually since 1985.
The inflow of foreign direct investments in developing countries also tended to stagnate
during 1985-1986 and stayed at a low level during the period 1987-1989, resulting in a
reduced flow of technology to these countries. This stagnation has been aggravated by a
very limited transfer of new technologies to developing countries, particularly in infor-
matics and biotechnology (Marton and Singh 1991, p.201).

The overall stagnation of technology transfers to developing countries was partly due to
the small transfers to developing Africa and Latin America and could be linked to the
unstable and stagnating macro-economic environment largely generated by the decline
in capital flows, increased financial outflows to meet debt obligations and diminished
revenues from commodity exports (see UNCTAD 1991b, p.2). 

The flow of capital goods to developing America increased in nominal terms from 1985
to 1988 but remained unchanged in real terms. The nominal increase in 1987 and 1988
can largely be attributed to FDI flows of US$ 5.2 billion and US$ 3.2 billion to the
Bermuda and Cayman Islands respectively. Of the rest, Mexico alone absorbed 50 per
cent of the total remaining flows to Latin America. In Africa, imports of capital goods
fell in real terms over the same period. The surge in foreign investment in 1987/1988 was
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due to investments in Egypt and Nigeria, which together took in 85 per cent of the total
inflow for the region. The remaining countries continued to play a marginal or even
diminishing role as host countries compared to the rest of the developing world (UNC-
TAD 1991b, p.2). 

Exceptions to the decline of technology flows to developing countries are particularly the
Asian newly industrializing countries, the Republic of Korea, Singapore, Taiwan, Hong
Kong and more recently Thailand. These countries attracted a record volume of foreign
investment and other technology inflows from industrialized countries. Technology flows
to a group of larger developing countries such as Argentina, Brazil, China, Indonesia, and
Mexico, have continued to be fairly high, both through multinationals’ subsidiaries and
affiliates and through non-affiliate licensing by nationally-owned enterprises, including
state-owned corporations. In most other developing countries, however, the extent of
technology inflow and absorbtion has been limited (Marton and Singh 1991, p.201).

The rise of new technologies on the one hand and the stagnation of technology transfer
to most developing countries on the other hand has widened the technology gap between
industrialized and most developing countries again, given the fact that the domestic
research and development capacity in most developing countries is still small. In order
to reduce this gap many developing countries have changed their technology policy and
their economic policy. Instead of screening the inflow of new technologies carefully,
licensing has been facilitated, and co-operation with foreign companies is encouraged.
Government support of independent national producers has often been  reduced, because
of the risks and costs involved. As international competitiveness is not so much deter-
mined by the production of new technologies but rather by their application, technology
policy actually puts increasing emphasis on the diffusion of new technologies to their
users.29 The emphasis on diffusion rather than on production implies a reduction of import
barriers and a corresponding change in legislation.

Adjustment of technology policy is increasingly considered to be inevitable. A number
of countries have therefore actually liberalized the provisions of their technology transfer
legislation to varying degrees or relaxed the implementation in practice (UNCTAD
1991b). 

B. From import substitution to export orientation

The new technology gap has contributed to a fundamental change in development strategy
in most developing countries over the last 15 years. Without a more intensive participation
in the international division of labour, it has proved to be difficult to keep track with
technological developments. 

The switch-over from a policy of import substitution to a stronger export orientation has
been much more than just a policy change. It heralded "The End of the Third World"
(Harris 1986) in the sense of the decline of a dominant development model which for
long has been a common characteristic of the vast majority of the developing countries.
This model has been adhered to by most politicians in developing countries, regardless
their political signature. The basic ingredients of this model have been: 

i) the national economy (rather than the world economy) as the framework of
thinking and planning, 

ii)
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the reservation of a crucial role for the state in the process of economic develop-
ment, 

iii) the equation of economic development with industrialization, 

iv) the protection of national industry against world market developments.

It would go too far in the present context to make an effort to explain why many
governments abandoned this perspective. The reasons should not only be sought for in
the intense international pressure and the effects of the debt crisis. The replacement of
the old by a new model finds its roots also in changing societal structures in the developing
countries themselves, which have resulted from decades of import substitution (see Harris
1986, pp.170-186). 

The basic ingredients of the new orientation are:

i) a strong emphasis on the international division of labour,

ii) deregulation of the economy and privatization of many government institutions
and state owned companies, 

iii) less exclusive emphasis on industry and industrialization (and more on agricul-
ture, mining, tourism, trade),

iv) the liberalization of foreign trade and a positive attitude towards the inflow of
foreign investment.

The stronger export orientation, in turn, has had an immediate impact on IPP policies. On
export markets companies have to compete with the latest technology. This implies that
companies have to incorporate components from other (mostly foreign) producers into
their own products in order to meet the standards of foreign demand. A stronger export
orientation therefore usually entails a higher share of imported components in the total
value added. In order to remain competitive, exporters need unimpeded access to foreign
technologies, undelayed by regulatory and administrative procedures. Increasing export
orientation, therefore, has strengthened the interest in a revision of regulation of technol-
ogy transfer and increases the preparedness of governments to accept stronger IPP.

The need to increase competitiveness on foreign markets has resulted in an increasing
concentration and specialization of companies in those areas where they were compara-
tively strong. Specialization implies a stronger co-operation with other companies as
suppliers of components or complementary products. This increasing co-operation has
strengthened the interest in stronger IPP in a twofold way. On the one hand, a closer
co-operation creates a channel through which inventions owned by one company might
leak away to the other which subsequently can improve its competitiveness, at the expense
of the original innovator. To prevent this, technology-generating companies develop a
stronger interest in IPP. On the other hand, companies become more dependent on their
co-operation partners for access to technology. This access may only be forthcoming if
the national patent legislation is such that the use of the technology transferred can be
confined to the agreed purposes. To facilitate close co-operation agreements with other
(mostly foreign) producers, companies may therefore demand stronger national IPP.  
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4.4.3 National conflicts about changing IPP policies

The change-over in development policies in most developing countries aroused contro-
versies between those who had an interest in the continuation of import substitution and
those who favour a stronger export orientation. IPP policy has been one of the debated
aspects in this controversy. 

Among the advocates of upgrading national IPP systems are industrial companies in
developing countries, which are able to meet international competition or suffer from
pirating activities themselves. The Brazilian Association of Biotechnology Industries
(ABRABI), for instance, favours adequate protection of intellectual property rights,
because biotechnology firms and institutions need an open exchange with the interna-
tional scientific community and the international market in order to expand their activities
in R&D (cited in: Sorj 1990b, p.16). Trading and exporting companies especially in the
NICs, such as South Korea, Singapore, Taiwan and Mexico, have effectively used their
political influence to support government efforts to forestall American trade retaliation
(Gadbaw and Richards 1988, p.16). 

Opponents to stronger IPP in developing countries maintain that sovereign nations should
decide themselves on the level of IPP. They reject current shifts in IPP policy especially
when they stem from foreign pressure. Wherever there has been opposition against
changes in IPP legislation, the focus has primarily been on the legal protection of end
products, notably of pharmaceuticals. The IPP debate brought together different groups
and interest organizations. For instance, the prospect of drugs patenting in most develop-
ing countries resulted in alliances between the national pharmaceutical and chemical
industries, consumers organizations, students and public health authorities. Their fear is
that drugs patenting will induce monopolies, dependency on foreign drug industries, price
increases of foreign patented drugs30, and an increase of the public health budget.  

In Thailand, for example, the government encountered strong domestic opposition against
strengthening of the IPP system. In 1989, the Prem Tinsulanonda’s Administration was
confronted with a motion of no-confidence that toppled the administration after it had
introduced a sweeping IPP bill. In the ensuing general elections many ministers were
voted out of office for supporting the measure, and most were attacked in the local press
for selling out to the USA. In early 1990, Prime Minister Chatichai, too, was accused of
being too co-operative when it comes to US demands (Business Asia, January 8, 1990,
p.18). University economists and the Medical Council, the licensing body for physicians,
spearheaded criticism in the Thai press when the Commerce Ministry produced a new
patent bill in 1991. Students held anti-US demonstrations and the medical faculties of six
universities organized public discussions in opposition to the bill (WIPR 1992, p.40).

In India, opposition groups against the strengthening of patent protection established a
National Working Group on Patent Laws (NWGPL) in 1988. The NWGPL consists of a
variety of non-governmental organizations and brought together scientists from several
disciplines, lawyers, the Indian drug industry, and consumer organizations. The NWGPL
is closely linked to the indigenous drug manufacturers. The Indian Drug Manufacture
Association and the Punjab Haryana and Delhi Chamber of Commerce and Industry, have
warned that accession to the Paris Union would "sound the death knell" for the Indian
pharmaceutical industry. As a result from lack of constraints associated with the Paris
Union, drugs in India are reportedly 5 to 10 times cheaper than anywhere else in the world,
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while the export of pharmaceuticals has increased by 63 per cent in 1985-1986 (Ahuja
1989, p.15). 

Over the past few years the NWGPL succeeded in raising important issues regarding
patents and helped raise public awareness on this issue. It asserts that the Indian Patents
Act represents Indian interests and requires no amendments. Consequently, the Indian
government should resist foreign pressures and make clear, in GATT and other interna-
tional fora, that India will not change its patent laws. The NWGPL explicitly demanded
that biotechnology should be out of the purview of patent laws. The NWGPL also
organized, in 1989, a conference on a Third World Convention on Intellectual Property
Rights and Obligations, the establishment of which would generate international coun-
tervailing power against current worldwide harmonization of patent laws (NWGPL
1990). 

The objections raised by the NWGPL forced the Indian government to organize a public
debate. A special ’Ministerial Group’ was formed which held public hearings on the issue.
However, whether the NWGPL will continue to play an important role in initiating debate
on the IPP policy of India and other developing countries remains to be seen. The
conference on a Third World Convention on IPP in 1989 did, sofar, not result in follow-up
action. The conference was attended by some delegates from developing countries, but
there was no interest in the conference and its resolution from the Indian government or
any other Third World government. Moreover, the support of the Indian drug lobby seems
to erode. Chief executives of Ranbaxy, the largest Indian drug company, used to take
active part in conferences organized by NWGPL. In February 1992, however, Ranbaxy
suddenly changed its stand when the company entered into a major technological
collaboration agreement with a drug multinational. Ranbaxy’s official position on patents
is now that India should accept a GATT based approach to TRIPs.31   

4.5 Summary

In this chapter it has been argued that most developing countries eventually have accepted
a new standard for IPP of advanced technologies, set by the industrialized countries. This
conclusion is based on three observations: the de facto acceptance of the TRIPs part in
the draft GATT agreement, the revisions in IPP legislation in a number of developing
countries, and the attitude of developing countries towards IPP during UNCTAD VIII.
There are two main grounds for this shift in IPP policy. The first is outright foreign
pressure exerted in the multilateral trade negotiations in GATT and in bilateral consult-
ations with the USA and, to a lesser extent, the EC. The second concerns macro-economic
developments that force developing countries to replace the import substitution develop-
ment model by a more export oriented development strategy, which entails the need of
quick unimpeded access to advanced technology.   
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5. INTELLECTUAL PROPERTY PROTECTION OF
ADVANCED TECHNOLOGY IN DEVELOPING
COUNTRIES: IMPLICATIONS AND OPTIONS

The perception that conformation to the new international IPP standard will increase
technology transfers to developing countries and facilitate rapid access of companies in
these countries to advanced technologies, has often been reiterated by industrial or
governmental representatives in industrialized countries. Interests of industrialized and
developing countries in a strong international IPP system are often assumed to be
complementary (see e.g. IPC/KEIDANREN/UNICE 1988, p.14; GATT 1988, p.2; Hills
1989, p.59; OECD 1989a; Rapp and Rozek 1991, p.76). Industrial organizations in OECD
countries hold that: "Countries that have inadequate and ineffective IPP are also injured
by extensive infringement. The financial losses suffered by foreign property right owners
from such activities make it difficult for them to generate new capital that could be
invested in the economic development of those countries. Furthermore, the displacement
of legitimately-produced goods and works by high levels of infringement reduces the
willingness and ability of industry to commit to long-term planning and to develop the
next generation of products, processes and services in, and specifically for, those country
markets. The knowledge that infringing activities can spring up quickly both prevents
inward investment and inhibits the local commercialization of products and development
of local industries that require an adequate period of exclusive use to recover initial
development costs" (IPC/KEIDANREN/UNICE 1988, p.14). 

If these assumptions on the function of IPP of advanced technologies in developing
countries were always true, no country should wait any longer to strengthen its IPP
systems to the highest possible level. There are, however, reasons to assume that in many
developing countries IPP may have a different, less beneficial, effect than it has in
industrialized countries. These are the subject of section 5.1. The subsequent section (5.2)
deals with the manifold differences among developing countries implicating  that the new
IPP standard, as well as the options for IPP policy, will differ accordingly. The third
section (5.3) examines the policy options and their implications in specific sectors of
technology. The final section (5.4) explores additional policies to acquire advanced
technologies, without changes in IPP.  

5.1 Uncertainty About the Positive Effects of IPP in Developing
Countries  

The interests of industrialized and developing countries in one internationally harmonized
IPP system are often presented as if they were complementary. In general, it is assumed
that strengthening of IPP of advanced technologies in developing countries: 

- encourages technology transfers to developing countries, 
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- facilitates access to foreign advanced technologies, 
- stimulates foreign investments in advanced technology, 
- encourages the development of products especially for Third World 

markets, and
- stimulates endogenous innovation in advanced technologies. 

These assumptions about the functioning of IPP, in combination with foreign pressure,
have made many developing countries change their IPP policy in order to prevent a further
widening of the technology gap vis-à-vis the industrialized countries. 

Whether acceptance of the new international IPP standard is indeed the best option for
all developing countries to catch up or to keep pace with the technological developments
in industrialized countries is uncertain. There is no evidence about the effects of IPP in
developing countries. Prevailing conditions in developing countries often prevent that a
high level of IPP of advanced technology stimulates innovation.

5.1.1 Lack of evidence on the role of IPP in developing countries
Knowledge of the scope, standards and effectiveness of IPP in developing countries
appears to be seriously inadequate. In a survey of recent economic literature on IPP,
published by the World Bank, the well established argument is reiterated that market
incentives tend to produce underinvestment in R&D. Accordingly, IPP is considered to
be a useful instrument to encourage R&D (Primo Braga 1990c, p.32). However, accord-
ing to the same study, economic theory has raised more questions about welfare impli-
cations of intellectual property than it answered. The theory of intellectual property
protection is fragmented and provides no robust answer to the question of appropriate or
optimal level of protection under various sets of real-world circumstances. Its relevance
to developing country concerns must in particular be considered marginal (Primo Braga
1990c, p.32). There is little evidence on the question whether and to what extent protection
of intellectual property in developing countries affects the volume, type, and cost of
technology imports or stimulates domestic R&D. Evidence on rates of return to industrial
R&D and on the incentive effects of intellectual property rights is largely confined to
studies from industrialized countries, and the relevance of these studies for developing
countries still remains to be demonstrated (Evenson 1990, pp.44, 46; Siebeck 1990,
pp.89-90).

5.1.2 Prevailing conditions in developing countries

For most developing countries it can be expected that IPP will have less beneficial effects
than is often hoped for. This has to do primarily with specific conditions in developing
countries which prevent that a high level of IPP can stimulate innovation in advanced
technologies. Relevant in this respect are: a) the infrastructural obstacles to enforce IPP
legislation, b) the dominance of public research, c) the focus of domestic firms on mature
technologies, d) little interest of multinational enterprises to innovate in developing
countries, and e) the small size of markets for advanced technology.

a) Infrastructural obstacles to IPP enforcement. In many developing countries the
adoption of the new IPP standard may not work simply because they do not have the
appropriate infrastructure needed to enforce this standard. It has been pointed out that
perhaps the major misinterpretation is that IPP law in itself constitutes an effective system
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of protection. In reality numerous other components -including a legal, political and
economic system conducive to private business activity- must be present if intellectual
property is to be reliably protected. Chief among these is the requirement for a fair and
impartial court system for the resolution of disputes. Protection also requires an active
defense strategy on the part of the right holder. Only if the owner successfully pursues
his legal rights will the system provide protection (Lesser 1990, p.10). 

b) The dominance of public research. Most research in developing countries is carried
out in the public sector. Government institutions and universities account, in general, for
more than 80 per cent of formal R&D expenditures. Since these institutions are normally
hardly oriented towards financial incentives, IPP will stimulate additional R&D only in
exceptional cases. The ratio public/private R&D, however, may differ considerably
across developing countries. In some of the newly industrializing countries private R&D
has increased considerably. In South Korea, for instance, the R&D funding pattern has
even completely reversed from 1975 onwards. By the late 1980s the private sector was
responsible for 80 per cent of total R&D investments (Evenson 1990, p.34). 

c) The focus of domestic firms on mature technologies. Private domestic firms in
developing countries usually do not carry out much research. Where they do, the research
is often not directed to advanced technology but to adaptations of mature technologies
which can normally be acquired at a much lower price and involve less risk. Improve-
ments in mature technologies are not stimulated by the new IPP standard, as such
innovations usually do not meet the absolute novelty or originality requirements under
patent or copyrights laws. In a number of newly industrializing countries, such as Taiwan,
South Korea, Brazil or India some domestic firms carry out advanced research. In those
cases strong IPP may stimulate R&D.

d) The little interest of multinational enterprises to innovate in developing countries.
Multinational enterprises (MNEs) normally do little research in developing countries.
Because of the infra-structural and political circumstances, there is little incentive for
MNEs engaged in export-oriented investment to establish R&D facilities in developing
countries, irrespective of the level of IPP. Most of the research is carried out in their home
countries. Some research stations may be established for the adaptation of products to
local conditions, when MNEs consider to supply the market of the host country itself.
This is especially important in the case of the seeds industry. Whether the level of IPP
plays a significant role in such decisions is doubtful. MNEs have little reason to expect
piracy or competition as the barriers of entry into advanced technology are too high in
most developing countries.      

e) The small size of the markets for advanced technology. Before committing themselves
to R&D on products and processes directed to markets in developing countries, MNEs
require not merely adequate IPP, but also the prospect of a sufficient effective demand.
As this is often not promising enough, the trend in R&D is predominantly set by the needs
in industrialized countries. Most health-related biotechnology, for instance, is directed to
diseases in North America, Western Europe and Japan, where health budgets range from
US$ 500 to US$ 1,500 per capita per year. Today’s achievements of medical biotechnol-
ogy are of little relevance to most developing countries, where health budgets sometimes
hardly reach US$ 4 per capita (Walgate 1990). It is called the "biotechnology contradic-
tion" of Third World countries that they have the needs and potential markets, but not the
purchasing power to make many new biotechnology products profitable for the private
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sector (OECD 1989b, pp.41-42). For example, the US biotechnology company Genen-
tech had agreed to develop a promising New York University vaccine against the
sporozoite stage of the malaria parasite, but it backed out when it realized the project
would not be profitable. Similarly, the small British biotechnology agency Rural Over-
seas Ltd considered developing vaccines against tropical diseases in the Philippines, in
collaboration with the BIOTECH group of the Los Baños University. However, the
project was abandoned "because the market size was too small" (Walgate 1990, p.81). 

The above-mentioned remarks moderate high expectations on the working of IPP in
developing countries. Empirical evidence that would justify the conclusion that the new
IPP standard will stimulate innovation in developing countries is non-existent. On the
contrary, there are a number of indications that suggest that for the majority of developing
countries a high level of IPP will not have positive effects on innovation at all. There are
exceptions, however. For a discussion on IPP policy options and their specific implica-
tions it is, therefore, necessary to differentiate between developing countries.

5.2 Different Categories of Countries

Because of the enormous economic and political variation across countries, the implica-
tions of IPP and related policy options will differ from country to country. Roughly four
groups of countries may be distinguished on the basis of two crucial variables: i) the
degree of orientation towards foreign respectively domestic markets, and ii) the level of
domestic technological development. With these two variables, a 2x2 matrix can be
defined which groups developing countries into four clusters (see table 5.1).

For different forms of IPP, the clusters may differ. In general, it can be said that the more
outward oriented national industry and agriculture are, the more intense the pressures will
be to bring IPP in line with the standards in the importing countries (in this case the
industrialized countries). And the higher the level of indigenous technological develop-
ment, the more could be gained by strong IPP. However, this relationship is probably not
linear. At a low and at a very high level of technological development, governments may
be interested in strong IPP, because this would create access to foreign capital and provide
protection to domestic innovators, without doing much harm to lagging industries.
Between these extremes, the interest in strong protection might be less, because it could
prevent local businesses from copying advanced machinery and production processes.

Table 5.1 Groups of countries with different IPP policy options

Market orientation +

Level of techno-
logical develop-

ment

Towards foreign markets Towards domestic markets

High technological 
potential

"NICs" Malaysia 
Thailand

Brazil 
India

Low technological 
potential

Most Caribbean countries Most African countries

The relative importance of various channels for technology transfer differs between
groups of countries, as the data in table 5.2 underline.
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For Asian countries, the import of capital goods seems to play a primordial role. For Latin
American countries, the relative weight of foreign direct investment inflows seems to be
much higher. For many African countries (and for the least developed countries in
general), technical co-operation grants form virtually the only source of technology
transfer (UNCTC 1991, pp.76-77).

Some of the Asian developing economies (for example, the Republic of Korea) are
becoming technology exporters themselves (UNCTC 1991, p.76). The more they do so,
the more they obviously develop an intrinsic interest in the international protection of
intellectual property. For countries in Latin America where foreign direct investment
seems to play a crucial role in technology transfer, governments have to pay special
attention to the question, in how far existing IPP and investment regulations stand in the
way of such transfers. 

Table 5.2 Distribution of technology flows to developing countries, 1988 (Billions
of dollars, current prices)

Region/ type of flow Capital goods imports
Foreign direct

investment inflows
Technical cooperation

grants

All developing countries  144 28.7 12.6 a)

Africa                               17 2.1 4.9

Asia                                  87 14.9 2.9

Latin America and the
Caribbean                         

36 11.4 2

Memo: Least developed
countries                           

4 0.1 2.6

Sources: UNCTAD, "Transfer and development of technology in a changing world environment: the chal-
lenges of the 1990s" (TD/B/C.6/153), table 2; updated data from UNCTAD; International Monetary Fund
balance-of-payments tape.                                                                                                                                  

a)Grants not allocated to individual countries are included in total, but not in regional group.
                                                                                                                                                                            

Source: UNCTC 1991, p.77.

For most African countries, on the other hand, access to technology will much less depend
on the standards of intellectual property protection, since the technology provided through
technological co-operation grants will normally come from public sources. In this case,
the providers of the technology do not have an interest in the exclusive right to use the
technologies in question. 

The differentiation of four clusters of countries is no more than a starting point. The
determination of concrete implications and policy options for any individual country
would have to include a study of a wide range of country-specific factors, such as the
chosen development model, the economic performance, domestic political relations, the
geo-political importance, the degree of dependence on the USA and the EC, etc., and is
beyond the scope of this study. The IPP implications and options under consideration in
this report will therefore remain at a general level. 
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5.3 Policy Options and their Implications by Sector of Technology

Different options in IPP do not form a kind of menu from which developing countries
can freely choose à la carte. The combination of the specific impact of IPP, the need to
acquire advanced technologies and foreign trade pressure make the adaptation of national
IPP regulations much less voluntaristic than the term option may suggest. Nevertheless,
some room for manoeuvre remains under the new international IPP standard, while there
are options for additional policies that also influence the availability of advanced
technologies. In principle, there are four general sets of options for policy related to IPP
in developing countries. 

i) One set of options comprises those policies that run counter to the new interna-
tional IPP standard. Such policies may vary from relatively small departures from
the international IPP standard to strategies of free riding, i.e. the unauthorized
exploitation of technological information which is protected abroad (usually in
the industrialized countries). 

ii) Another set of options refers to policies that do not run counter to the international
IPP standard, but exploit existent loopholes and ambiguities in the texts of
international IPP agreements. These policies may have the effect that the impact
of high level IPP is less stringent or that its implementation is delayed. 

iii) A third set of options comprises policies which may mitigate adverse impacts of
the new international IPP standard and which are often beyond the scope of IPP
legislation.32  

iv) The final set of options includes additional policies to acquire advanced technol-
ogy irrespective of the level of IPP. 

The potential of these options and their impact will differ across countries. It is likely that
free riding or even modest departure from the new international IPP standard becomes
very difficult for export oriented countries vulnerable to foreign retaliation. However,
larger developing countries, with more geo-political importance for industrialized coun-
tries, producing mainly for domestic markets, may have more room for manoeuvre. Free
riding could also remain a useful strategy for countries which have a low technological
potential and produce mainly for domestic markets. Exploiting loopholes and ambiguities
in international IPP agreements may be a viable strategy too. It includes a wide range of
possibilities and will often involve specific juridical disputes. 

This section will elaborate on the second and the third set of options. They will be
discussed in connection with an examination of the impact of the new international IPP
standard in different sectors of technology regarding developing countries, including:
semi-conductors, computer programmes, biotechnology and plant breeding, and pharma-
ceuticals. The final set of options, referring to additional policies to acquire advanced
technology irrespective of the level of IPP, will be dealt with in the next section (5.4). 

5.3.1 IPP of layout-designs of integrated circuits
Most developing countries will probably neither gain nor lose from the new international
protection standard for semi-conductors. As the barriers for entry in chip production are
very high, most developing countries do not carry out any R&D in this area. The
introduction of an appropriate IPP system will not change that. In case chip production

55



is nevertheless considered, IPP may not constitute an absolute barrier, taking into account
that protected chip designs will be in the public domain after no more than 10 years. 

Among developing countries, only South Korea, and to a lesser extent Taiwan, have
emerged as competitors on the world scene on the basis of national production. The
Korean and Taiwanese chip industries, though, are heavily dependent on imported
components and knowledge, while they are concentrating on the more mature semi-con-
ductor sectors including customized and memory chips (Financial Times 1991, March
22). 

The introduction of adequate legal protection of chips may be useful in these countries
as they need to build strategic relationships with companies in Japan, Europe and the USA
(cf. chapter 1). The South Korean company Samsung, probably the best equipped
developing country company in this field, has joined Hewlett-Packard in research into
’reduced instruction set computing’ (Risc) chips. Also, it sells chips to Intel in the USA.
The need for strategic alliances is all the more important as the main semi-conductor
companies increasingly refuse to license the relevant core technology, because they are
concerned about increasing competition from new companies, especially from South
Korea (Correa 1990a, p.85). A second reason for Korea and Taiwan to grant a high level
of IPP with respect to semi-conductors is that they export chips and electronic products
that incorporate chips to OECD markets. 

For countries such as Korea and Taiwan, the establishment of legal protection for chips
conform the Washington Treaty will not suffice as the main chip-producing countries
have rejected the alleged low level of protection under this treaty (see paragraph 3.3.1).
In the TRIPs text of the final draft new GATT agreement, a protection standard for
semi-conductors is envisaged which is higher than that under the Washington Treaty. 

5.3.2 IPP of computer programmes

Some developing countries, such as India, South Korea, and Taiwan, have managed to
improve their software production significantly. The software industry in the latter two
countries, for instance, grew at a rate of 29 and 48 per cent annually in the 1980s (Schware
1989, pp.33-35). Nevertheless, several factors may hinder the continuation of building
up a competitive software industry in developing countries.

In Argentina, a survey of major local software producers revealed that most firms
considered that their comparative advantages, such as the availability of qualified
personnel and low salaries, did not outweigh the obstacles for software development and
commercialization. The obstacles most often cited included: the small size of the market,
lack of resources and capacity in R&D and in marketing, and scarcity of capital for
investments (Correa 1990b, p.15). 

These obstacles are expected to mount as a result of fundamental changes in computer
technology. Computerized software development and parallel processing  (i.e. treelike
structures of specialized processors within a computer that use a minimum of software)
may reduce the demand for system software which could be produced by cheap program-
mers in developing countries. The programming tasks that remain will mainly focus on
application software for specific purposes, the development of which needs to take place
in close contact with customers in industrialized countries (Junne 1987, p.83).
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Given the obstacles for developing countries to establish their own software production
facilities, there is an interest in obtaining software at low costs to stimulate a rapid
computerization of domestic firms to compete internationally. However, unauthorized
copying of software becomes increasingly restricted. The draft GATT Agreement pro-
vides only a few obligations, but they are likely to be extended in the future. Most
obligations regarding the protection of computer software have been agreed bilaterally.
In general, they will raise the prices for software. Whether or not domestic software R&D
will further be hampered under new international regulations will depend on future
international consensus on the scope of the protection of software, for example with
respect to the allowance of reverse engineering (see section 2.2.3).   

Even though IPP limits the unauthorized use of marketed software, it may also stimulate
local companies in large countries with a high technological potential to produce and
market computer programmes domestically, as their products will be protected against
piracy activities. Moreover, the adoption of a high level protection of computer software
will be necessary for the NICs, to have instant access to the latest programmes in this
rapidly innovating sector. 

5.3.3 IPP of innovations in biotechnology and plant breeding

Over the past years, the legal protection of biotechnological inventions has remained
under debate. There seems to be international consensus on the patentability of micro-or-
ganisms, but the legal protection of plant-, animal-, and human material has raised
opposition. This section is focusing on the protection of plants; implications and options
with respect to animals may be similar. 

The draft TRIPS Agreement provides that member countries are free to decide whether
or not they include plants (and animals) as subject matter in their patent laws, but
stipulates also that plant varieties shall be protected either by patents or by an "effective
sui generis system", or by a combination thereof (see section 4.2.3). This expression may
refer to any kind of Plant Breeders’ Rights system. It leaves open the question whether
or not such a system should be linked to UPOV, and, if so, which UPOV ACT is referred
to, the 1978 Act or the recently revised Act of 1991. The vagueness of the draft TRIPs
Agreement in this respect, provides developing countries with several options. They
could, for example, establish a PBR system similar to the 1978 UPOV ACT with or
without acceding to UPOV, or they could accede to the UPOV 1991 Act. As all options
will have different implications, the main differences between patent law and two UPOV
PBR variants are summed up in table 5.3.

Table 5.3 Comparison of main provisions of PBR under UPOV 1978 and 1991,
and patent law

Provisions UPOV 1978
 

UPOV 1991 Patent law

Protection coverage         Plant varieties of
nationally defined species

Plant varieties of all
genera and species           

Inventions                         

Requirements                   * Distinctness
* Uniformity
* Stability                         

* Novelty
* Distinctness
* Uniformity
* Stability                         

*Novelty
 * Inventiveness
* Nonobviousness            
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Protection term                 Min. 15 Years                   Min. 20 Years                   17-20 years (OECD)        

Protection scope               Commercial use of
reproductive material of
the variety                         

Commercial use of all
material of the variety      

Commercial use of
protected matter              

Breeders’ exemption        Yes                                    Not for essentially
derived varieties               

No                                     

Farmers’ privilege            In practice: yes                 Up to national laws           No                                     

Prohibition of double
protection                         

Any species eligible for
PBR protection can not
be patented                       

----- -----

It has been argued that IPP of plant material may have an adverse impact on plant
breeding, plant-biotechnological innovation and farming practices, especially in devel-
oping countries. IPP of plants would, among other things, a) restrict the exchange of
germplasm and b) restrict on-farm seed saving (see e.g.: Fowler a.o. 1988, Dias 1988,
ICDA 1989; NWGPL 1989; DGIS 1991; Keystone 1991). 

A. Consequences for the exchange of plant germplasm

Plant breeding in developing countries is predominantly the domain of farmers and public
institutions. These institutions comprise national agricultural research centres, which,
since the 1960s, have been  supported by international centres.  Most of these Interna-
tional Agricultural Research Centres (IARCs) are sponsored by the FAO, the World
Bank, UNDP, a consortium of about 45 countries, international and regional organiza-
tions and private foundations, combined in the Consultative Group on International
Agricultural Research (CGIAR). Major emphasis in the CGIAR has been to raise the
productivity of crops through plant breeding and associated technologies. This has
resulted in an international effort in plant breeding based on a free international exchange
and use of improved materials ranging from base populations to actual varieties. This
system (that has resulted in a drastic increase in agricultural production in many countries,
known as the "Green Revolution"), depends to a large extent on the free availability of
research results (DGIS 1991, p.29). For a long time, no restrictions have been imposed
on the distribution of inventions and plant varieties among research institutes and farmers,
while the results have also been available to the private sector.33 

The extent of international exchange of genetic material used in the breeding of improved
plant varieties is considerable as, for example, the data base of the International Rice
Research Institute (IRRI) in the Philippines shows. 20 Per cent of the more than 1900
rice varieties included in this data base represent borrowed varieties, i.e. varieties which
have been released in a country that was not the country of origin. The borrowing of
parent materials, however, has been far more widespread and pervasive. Roughly half of
all released varieties had a female parent from another country, and half had a male parent
from another country. More than 85 per cent of the observed rice varieties had at least
one foreign parent. At the level of germplasm (landrace and pureline materials) the flows
of genetic material have been enormous. Many African and Latin American varieties
incorporate Asian germplasm. Also, American pureline selections, mostly developed
from lines originating in the Philippines and Taiwan, were taken back for use decades
later in the pedigrees of Philippine varieties. US varieties also appear widely in Latin
American and Brazilian pedigrees, as well as in Chinese, Korean and Indian lines
(Evenson and David 1992).
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The free international exchange of improved varieties and parental material may become
restricted when plants become protected under a) patent law, or b) under PBR according
to the 1991 UPOV Act, or c) under PBR according to the 1978 UPOV Act.

a) Impact of patent protection. Under patent law all unauthorized commercial use of
patented matter is prohibited. With respect to plants, this means that the use of patented
plant material in breeding programmes may be refused or restricted by the patent holder.
If authorized, the royalties that presumably must be paid will raise the costs of the
programmes. Eventually, the seeds of plants covered by a patent will be more expensive
than other seeds available in developing countries. The restricted access to germplasm is
not limited to one single generation of a plant. In order to prevent the unauthorized use
of next generations which will also incorporate the protected matter, patent protection of
specific germplasm is being extended to all subsequent generations of the plants as long
as the patent lasts, that is 17-20 years. Biotechnology patents might constitute absolute
worldwide blockades for germplasm exchange in case a patent will be granted which
covers a large number of genes. An example of this is the patent application filed by the
American National Institutes of Health’s with respect to human genes (see section 2.3.2).

b) Impact of PBR under the 1991 UPOV Act. Under the latest UPOV Act, PBR protects
against commercial use of all material of plant varieties of all genera and species for a
minimal duration of 20 years. Like patented plants, the inclusion in the programmes of
breeding institutes of plant varieties that are protected under PBR conform UPOV 1991,
requires authorization and the payment of royalties if the new bred variety is considered
to be essentially derived from the initial variety. In many cases, this will raise the costs
for the breeding institutes. Eventually, the seeds of varieties covered by this PBR variant
will be more expensive than other seeds available in developing countries. 

c) Impact of PBR under the 1978 UPOV Act. In comparison with the revised Act, the
protection conferred by the 1978 Act is less stringent. The protection is limited to varieties
of nationally defined species and the minimal duration is 5 years shorter. This PBR covers
only the reproductive material of the variety. The main difference is that the use of the
protected variety to breed new plant varieties requires neither authorization nor the
payment of royalties. 

The restrictions on free germplasm exchange imposed by IPP of plants should be related
to the advantages of IPP as it would stimulate foreign breeders in making available their
modern varieties. This kind of technology transfer, facilitated by IPP, was one of the
motives for the introduction of PBR in New Zealand, in 1973. In 1990, over 60 per cent
of the applications for protection were for foreign bred varieties. In the period from 1975
to 1987 several North American varieties of apples, peaches and nectarines as well as an
East German barley variety were made readily available to New Zealand’s growers.
Significant is, that this was not, or only later, the case for growers in Australia where PBR
protection was not available at that time (Whitmore 1991, p.8). 

There are indications that Argentina and Chile have had experiences more or less similar
to those in New Zealand. Argentina and Chile are the only developing countries which
have PBR legislation and are attempting to enforce them, although neither of them has
acceded to UPOV. In Chile it "is believed" that PBRs have resulted in greater access to
the latest fruit technology from California. The authorities are planning to extend PBR
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to forages so that they can get more of them. Argentina may gain more access to forage
varieties from New Zealand and elsewhere (Pray 1989, p.5).

Rapid access to the latest varieties and unimpeded exports may be especially important
in specific agricultural sectors in some developing countries that depend on exports to
OECD countries, such as cutflower production in Colombia and Kenya. It is within these
sectors, that the advantages of IPP may outweigh the limitations IPP systems impose. 

B. Consequences for on-farm seed saving

Saving seed for the next crop cycle is a basic farmers’ practice in developing countries.
At the beginning of the 1980s an estimated 80 per cent of total seed requirements in all
developing countries were met by saved seed (Groosman a.o. 1991, p.5). However, seed
saving practices might become severely restricted when developing countries begin to
recognize a) patents on plant material, or b) PBR conform the 1991 UPOV Act.a) Patents
on plant material. Seed saving of patented plants involves the duplication of patented
matter. If not for private use, unauthorized saving of seeds covered by a patent is an
infringement. The use of patented plants consequently raises the overall agricultural input
costs and makes farmers more dependent on external seed producers. Farmers are either
obliged to ask for authorization of their seed saving practices, which will entail the
payment of royalties, or they are obliged to buy seeds for every new crop. 

b) PBR under the 1991 UPOV Act. During the negotiations on the revision of the 1978
UPOV Act, the farmers’ privilege was heavily contested.34 Consensus could only be
achieved by leaving the authorization of the on-farm seed saving of PBR protected
varieties up to national authorities. The allowance of on-farm seed saving under UPOV
1991 may therefore vary across its member countries. If not allowed, the farmers face the
same restrictions as with patented plants.  

C. Options

What can developing countries do under the new international IPP standard when they
want to avoid restrictions on the exchange of plant germplasm and on-farm seed
production? There are at least four not mutually exclusive options: a) adoption of PBR
conform the 1978 Act of UPOV, b) continued opposition against patenting of plants (and
animals), c) compulsory licensing, and d) the use of the Biodiversity Convention. 

a) Adoption of PBR conform the 1978 Act of UPOV. The draft TRIPs Agreement stipulates
that plant varieties should at least be protected by an effective sui generis system. When
countries want to become member of UPOV, they have two options: They might accede
to the recently revised 1991 UPOV Act, but they still can accede to the 1978 UPOV Act,
until  January 1, 199635. PBR under UPOV 1978 has proven to be an effective system in
the industrialized countries, and will provide sufficient protection for breeders in devel-
oping countries. PBR under the 1978 Convention leaves room for free exchange of plant
varieties and for on-farm seed saving practices, while it has shown to be adequate in
encouraging foreign breeders to make available their proprietary varieties. Another option
that countries have is to adopt PBR similar to the 1978 UPOV Act, without acceding to
it. This option could be apt when the period before 1996 is too short to adopt PBR
legislation in accordance with the 1978 Act, or when countries cannot meet all conditions
to become UPOV member. 
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b) Continued opposition against patenting of plants (and animals). Under the draft TRIPs
Agreement, developing countries may exclude plants from patent protection; plant
material shall consequently be protected. However, the relevant article is to be reviewed
four years after the entry into force of the Agreement. The background of this provision
is that, until now, the EC could not join the USA and Japan in pressing third countries to
accept patents for plants and animals, because its own legislation excludes plant and
animal varieties from patentability. Patenting living material is still heavily contested
within OECD countries, notably in Europe. The pursuance of alliances with oppositional
forces in OECD countries may therefore be a useful strategy. 

This option obviously does not apply to individual countries that benefit from a good
relationship with the USA. They may expand patent coverage to biotechnological
innovations irrespective of the stipulations in the draft TRIPs Agreement, since the US
government considers most exclusionary provisions in patent laws to be potential trade
barriers. 

c) Compulsory licensing. Although the advantages of compulsory licences are limited
because they are rarely exclusive and do not include know-how (see section 3.2.2), and
while its use is severely restricted under the new international IPP standard, compulsory
licensing is still one of the few tools at the disposal of government authorities to mitigate
the adverse effects of a patent monopoly. This may especially apply to biotechnology.

Biotechnology deals with living material which distinguishes it from all other technolo-
gies. The technology is materialized in the organism, while the organism is also a
"factory" with the ability to reproduce itself indefinitely. It is often thought that this
feature makes additional know-how to reproduce the invention superfluous and facilitates
the use of the compulsory licensing instrument with regards to patented biotechnological
inventions. However, easy replication of living material does not apply to biotechnologi-
cal inventions in general. The culturing, let alone commercial exploitation, of patented
micro-organisms, for example, requires knowledge about the composition of the medium,
the isolation and purification processes etc. In such situations, compulsory licensing
might only have a very limited effect. On the other hand, it may be easy for developing
countries with climatic circumstances similar to those of North America, Japan or
Western Europe, to grow patented plants under a compulsory licence without any
additional information from the patent holder. 

d) The use of the Biodiversity Convention. A Convention on Biological Diversity has been
concluded during the United Nations Conference on Environment and Development
(UNCED), held in Rio de Janeiro in June 1992 (UNEP 1992). This Convention basically
comprises a deal between developing and industrialized countries: the developing coun-
tries co-operate in the conservation of biological diversity in exchange for a share in the
benefits arising from the exploitation of genetic resources which are collected in their
countries. This share may consist of financial returns and of access to relevant technolo-
gies. It is the latter formulation that is particularly appropriate for the mitigation of
restrictions ensuing from a biotechnology patent. Article 16(3) of the Convention
stipulates that access to and transfer of (bio)technology to developing countries shall be
facilitated under fair and most favourable terms, including concessional and preferential
terms. Paragraph (4) of the same article stipulates that a contracting Party shall take
legislative, administrative or policy measures with the aim that the private sector facili-
tates access to, joint development and transfer of (bio)technology.  
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Particularly those developing countries that have a rich diversity of plant genetic re-
sources may profit from this Convention. For example, they may be granted a (priority)
right to use patented plants or biotechnology on preferential terms. The Convention might
also give rise to a an international consensus, including that, with respect to biological
material, compulsory licensing shall be less restricted in contrast to what has been
provided for under the new international IPP standard.  

However, it should be noted that the wording of the Biodiversity Convention is ambigu-
ous. Interpretation of several articles are apt to give rise to disagreement. The Convention,
for example, also stipulates that access and transfer of technology shall be provided on
terms that recognize and are consistent with the adequate and effective protection of
intellectual property rights. It is not clear how this relates to the above-mentioned
provisions of Article 16. Furthermore, the Convention has not been signed by all
industrialized countries; especially the USA refused to do so.

5.3.4 Patent coverage for pharmaceuticals
The freedom for developing countries to exclude pharmaceuticals from patent coverage
is effectively reduced to zero under the new international IPP standard. The draft TRIPs
text provides that product patents shall be granted to pharmaceuticals, while the transition
period for developing countries with respect to pharmaceuticals (and agro-chemicals) is
effectively eliminated by the exclusive marketing rights (see section 4.2.3). Moreover,
via bilateral agreements several developing countries have agreed to give ’pipeline
protection’ to pharmaceutical products (see sections 3.2.3 and 4.3.2). 

If the complaint of the main pharmaceutical companies is true that they lose billions of
dollars from drug piracy in developing countries (see section 3.2.3), then the new
international IPP standard may lead to a substantial financial transfer from some devel-
oping countries to companies based in OECD countries, to a considerable loss of
employment in the pirating industries, to reduced sales (due to higher prices), and thus
to a deterioration of health care. 

Assuming that worldwide extension of patent coverage to pharmaceuticals is unavoid-
able, there seem to be two viable options open to developing countries to curb the adverse
impacts of drug patents: a) price controls, and b) support for the generics industry. 

a) Price controls. Government price controls may have a considerable effect on drug
prices. The implementation of direct price control measures by governments reportedly
results on average in a 20 per cent price reduction (Nogués 1990, p.96). Examples of such
policies can be found in Canada and Thailand. Both countries have established special
Boards to protect consumers against excessive prices for patented medicines. The
Canadian example is especially interesting as it involves an OECD country which,
moreover, has very close commercial links with the USA. The Canadian Patented
Medicine Prices Review Board is charged with monitoring the overall pharmaceutical
pricing trends and investments in pharmaceutical R&D in Canada. Individual patentees
have to make yearly reports to the Board, or when otherwise requested, on the pricing
policy of their patented medicines (Woodley 1989, pp.13-14). In the summer of 1992,
the power of the Board has been increased, because the relatively liberal compulsory
licensing regime for patented pharmaceuticals became severely restricted as a result of
negotiations with the USA and Mexico on a North America Free Trade Agreement
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(NAFTA). The Canadian government, concerned that ending the status quo on compul-
sory licensing may drive up prescription drug prices, provided the Board with a broader
jurisdiction to offset excessive prices. Non-compliance with the Board’s orders to reduce
the price of a drug or to pay excess profits to the Crown will constitute an offence, as will
failure to provide pricing information (WIPR 1992, p.209). 

b) Support for the generics industry. Over 90 per cent of the 250 chemical substances
included in the WHO’s Essential Drugs List are not protected in the USA (Rapp and
Rozek 1991, p.90). In other words, apart from the latest drugs, the overwhelming majority
of drugs that the WHO considers truly needed is not protected by a patent any more, and
can freely be produced by the generic products industry. Because the price of generic
drugs is normally lower than prices of brand name drugs, generics weaken the de facto
extension of the monopoly of previously patented drugs on the basis of brand names. In
an effort to reduce health budgets, most governments of OECD countries presently
encourage public health workers to prescribe generics, as do public authorities in some
developing countries. The Indonesian government, for example, adopted a generic drugs
policy in 1989. This policy  prevents foreign pharmaceutical companies taking over the
generics drugs sector. Three Swiss pharmaceutical companies (Hoffman-La  Roche, Ciba
Geigy and Sandoz) are not allowed to supply generics in Indonesia (Gerster 1990).

5.4 Additional Policy Options to Acquire Advanced Technology

Even though the room for manoeuvre in IPP policy making is severely restricted for
developing countries, there are a few additional ways to acquire advanced technologies,
irrespective of IPP legislation. Two policy options are discussed below: a) the estab-
lishment of innovation offices, and b) the reliance on public domain technology.

5.4.1 Innovation offices for the dissemination of technological information
Patent documents appear to be an important means of obtaining information. A survey
among multinational companies revealed that published patent specifications are the most
important source of technical information, compared to technical conferences and meet-
ings, academic and trade journals, fairs exhibitions and the like. Patent specifications
appear to be particularly important in the pharmaceutical and other chemical sectors
(Bertin and Wyatt 1988, p.30).

Patent documents may also play an important role in the transfer of technology to
developing countries, but this requires a well organized patent office. The costs for such
offices may be high. The USA spend over US$ 300 million each year to operate the Patent
and Trademark Office. The costs for running the Brazilian National Institute of Industrial
Property (INPI) amount to approximately US$ 30 million annually. In developing
countries, these offices typically lack personnel and funds. Often, the patent offices in
these countries receive several hundred or several thousand patent applications, filed
mostly by foreign companies, while about ten examiners in each of these offices are
available for examination (Primo Braga 1990b, pp.73-74). 

The administrative costs of the patent system may be significant for some developing
countries, but there are many ways to improve the effectiveness of the system without
imposing a major financial burden on these countries. User fees, international co-opera-
tion (for example under the Patent Cooperation Treaty36, or with the International Patent
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Documentation Centre37), regional arrangements, and networking with patent offices in
industrialized countries, are some of the available alternatives. The computerization of
patent data bases have made patent documents as well as their bibliographic apparatus
accessible in developing countries to approximately  the same degree as they are in most
industrialized countries. In addition, companies have been set up to secure copies of patent
documents and make them available for sale in many formats such as microfilm,
microfiche, videodisc or full-sized paper copies. Moreover, WIPO and the European
Patent Office have special programmes designed to assist developing countries in this
respect. 

When linked to this international network, a patent office in developing countries could
expand its role from sole patent registration or granting office to Innovation Office (see
e.g. WIPO 1982, Walker 1988, Mills 1989). An Innovation Office could facilitate the
diffusion of technology in various ways:

i) by selecting existing technologies, protected or not, that are appropriate to national
industries;

ii) by selecting the best source of information or the most direct acquisition route to
follow;

iii) by searching for alternative technologies and alternative sources of technology
that enable nationals to improve their bargaining position in negotiations on
technology transfer agreements;

iv) by evaluating the chance that (the use of) an invention will be contested on the
ground of infringement.

The main example of a patent office that expanded its role in this direction is the Brazilian
INPI. INPI has established a programme for evaluating the technological and commercial
potential of local inventions in order to provide assistance to inventions in areas of
national priority, and facilitates the access of small and medium-sized enterprises to patent
information and information on foreign technology (Blakeney 1989, p.178).

This new role of patent offices in developing countries could be an essential step to bring
advanced technical information nearer to potential users in developing countries. Due to
weak screening institutions, developing countries cede a large part of the technology
acquisition processes to commercial organizations in the industrialized countries, which
sometimes result in the transfer of obsolete technologies to developing countries at too
high prices. 

The new tasks, however, may require more than a single patent office in a country or, as
is the case in Africa, one fully equipped patent office for a number of co-operating
countries, because the channels to spread information within countries are often under-
developed. The central offices, therefore, could be complemented by affiliated local
innovation centres able to disseminate technological information appropriate to particular
local conditions. Initiatives in this direction could benefit from experiences with regional
innovation centres in industrialized countries (see e.g. ISI 1992, pp.25-27).

5.4.2 Employing public domain technology

One of the most important tasks of innovation offices may be the screening of technology
that is in the public domain. Public domain technology refers to technology that is not
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protected by intellectual property rights, i.e. not privately owned, classified, or proprie-
tary. Such technology comprises ’knowledge spillovers’ (by-products of research that
cannot be patented and is available to all who know of its existence), innovations in public
research institutes, and innovations the protection of which has lapsed. This technology
could be used irrespective of whatever IPP standards. Public domain knowledge is often
ignored and it has been argued that developing countries should emphasize efforts to
screen this knowledge and to use it to further their own development goals (Acharya
1991; Schware 1989). 

For example, a considerable amount of software is produced by government agencies,
universities and scientific research institutes, United Nations specialized agencies or
international donor organizations. This software is in the public domain and has potential
secondary applications in many industrial sectors. The US National Aeronautics and
Space Administration (NASA), for instance, offers more than 1,100 computer pro-
grammes through its Computer Software Management and Information Center (COS-
MIC). COSMIC’s inventory of computer programmes has been supplied to small
businesses, universities, and government agencies. It spans a wide range of application
areas, including computer graphics, circuit design and analysis, project management,
energy system analysis, structural analysis, heat transfer, and software development aids.
Developing countries could obtain this public domain software, which is potentially
applicable to their needs and which could minimize the re-development of programmes
already tested and in use elsewhere (Schware 1989, pp.70-71).

Public domain technology also includes 90 per cent of the chemical substances on
Essential Drugs List, published by the WHO (see 5.3.4), and even in a very young
technology sector such as biotechnology, technology spillovers have over the years
resulted in a considerable amount of public domain knowledge. Many new and relevant
biotechnological processes and techniques are freely available. Tissue culture techniques,
for instance, were never patented and are used today in many countries to develop new
products and technologies (Acharya 1991, p.18). 

Screening of public domain technology is in any case a viable policy for developing
countries. Exploitation of public domain technology is entirely legal from a juridical point
of view and it is not contested internationally. Although there will be a gap between the
time of creation and the time the technology becomes public domain, this might not
constitute problems for countries that generally need considerable time to adjust to new
technologies. Furthermore, many innovations will be in the public domain far earlier than
is expected on the basis of the maximum protection term. For instance, whether a patented
invention actually is protected for 20 years, depends on the patent holders’ ability and
willingness to pay the annual fees in all countries that recognize the patent. The
shorthening of life cycles may result in shorter protection periods for some technologies.

One way of monitoring patents that are due to expire in the pharmaceutical sector is to
establish regional databases linked to the WHO. In order to reduce the financial burden
for individual developing countries, these regional centres should be assisted by various
UN agencies e.g. UNESCO (for research technologies), UNEP (for environmentally
sound technologies), UNIDO (for industrial product and process technologies) etc. in
facilitating information flows (Juma and Khalil 1992).
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5.5 Summary

It has been pointed out that the strengthening of IPP legislation in many developing
countries may not result in an increase in technology transfers, in better access to
advanced technology or in more domestic innovation. The balance between benefits and
drawbacks of a high level of IPP will probably differ across developing countries and per
sector of technology. Policy options and their implications for developing countries have
been discussed with respect to IPP of semi-conductors, computer programmes, biotech-
nology and plant breeding, and pharmaceuticals. These policy options include policies
that run counter to the new international IPP standard, policies that exploit the ambiguities
in international IPP agreements, policy options that mitigate adverse impacts of IPP, and
a few additional options to acquire advanced technology irrespective the level of IPP.
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6. CONCLUSIONS

The drive towards stronger worldwide intellectual property protection (IPP) has intensi-
fied as a result of changes which have taken place in the global technology system, notably
in North America, Western Europe and Japan during the past 15 years, and as a result of
changes in the international division of labour. 

With the emergence of new technologies:

- investment in R&D has increased, 
- more actors have become involved in research activities,
- research on new products and processes tends to be conducted in co-operating

institutions (universities, specialized "research boutiques", and partners in stra-
tegic alliances) rather than in a single laboratory, which make it necessary that
clear rules exist about the ownership of the research results,

- research results become meaningful outside the sector in which they have been
developed. They have thereby gained additonal economic value and need
additional protection.

Stiffer international competition with profit margins under pressure, have made unauthor-
ized copying of technologies a more serious problem than it was before when there was
little interest in Third World markets and when copying companies were less export
oriented. 

With their shift towards export orientation, most developing countries have, at the end of
the 1980s and in the beginning of the 1990s, agreed to strengthen their IPP legislation up
to a level that has been set by industrialized countries. This can be concluded on the basis
of three observations. 

* Many developing countries have de facto accepted the text on Trade-Related Intellec-
tual Property rights (TRIPs) in the draft GATT agreement. The TRIPs text sets interna-
tional minimum norms for the protection of intellectual property. Because of the relatively
high degree of consensus that has been achieved on this text, it can be expected that these
minimum norms will constitute a new international IPP standard, irrespective of the final
outcome of the Uruguay Round. 

* A number of countries, such as Korea, Taiwan, Mexico, China, Brazil, have actually
revised their IPP laws. They have started to grant patents on pharmaceutical products, to
extend the patent term to 20 years, and to protect computer programmes, semi-conductors,
and, in some cases, biotechnological inventions in accordance with the demands of
industrialized countries. 

* The results of UNCTAD VIII indicate that UNCTAD has reconsidered its previous
critical position towards IPP of advanced technology and now recognizes the importance
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of the work carried out in WIPO and GATT to come to an agreement on international
standards on IPP. 

The present position towards IPP of advanced technology differs considerably from the
views which previously dominated in developing countries. Ever since the early 1960s,
developing countries had pointed out that they were on the periphery of the patent system
and had objected against practices by multinational companies that limited technology
transfer. Developing countries held that the patent environment hampered their industries
to catch up with the technological performance in industrialized countries, which was the
central endeavour in the prevailing import substitution development model. IPP policies
of most developing countries, therefore, aimed at the stimulation of domestic production
on the basis of technologies which were often protected elsewhere. IPP standards were
generally weaker than in industrialized countries, and preferential treatment for develop-
ing countries was demanded under the Paris Convention for the protection of industrial
property. The efforts of developing countries to establish an international Code of
Conduct on the Transfer of Technology also fitted into this strategy.

There are two major reasons for the recent shift in the IPP policies of developing countries.
The first is that in developing countries a revision of IPP legislation has increasingly
become considered as inevitable in order to reduce the technology gap vis-à-vis industri-
alized countries. This gap has widened as a result of stagnating technology transfers to
most developing countries on the one hand and the rise of new technologies in industri-
alized countries on the other. The widening technology gap has contributed to the end of
import substitution as the dominant industrialization strategy and to a stronger emphasis
on export orientation. The upgrading of IPP in developing countries is expected to
facilitate this strategy as it would stimulate the transfer of technology and scientific
co-operation with industrialized countries, as well as innovating activities in developing
countries themselves. 

However, the shift to export orientation alone cannot explain the quite abrupt change of
policy in many countries. A number of countries were forced to revise their IPP laws by
industrialized countries on penalty of trade sanctions or suspension of technological
co-operation, while non-conformation to the industrialized countries’ demands in the
TRIPs negotiations would also have negatively affected exports of developing countries.
The sanctions have worked as a catalyst both with respect to the point in time that changes
in IPP systems have been considered or have been effectuated, as well as with respect to
the level of protection which is under consideration or has already been established. 

Whether or not the changes in IPP legislation in developing countries will indeed result
in an increased innovation and inflow of technology remains to be seen. Recent economic
literature does not provide evidence for the expectation that IPP in developing countries
will serve the same function as it does in industrialized countries. It can rather be assumed
that a high level IPP of advanced technologies has a different impact in developing
countries, because entirely different conditions are prevailing. 

The impact of IPP will also vary across developing countries. In most Caribbean and
African countries, a high level IPP for semi-conductors, computer software, or biotech-
nology may neither stimulate domestic innovation nor technology imports, because of
infrastructural barriers and the low technological potential. In very few countries, such
as Korea, Taiwan, India or Brazil, domestic innovation may directly benefit from a high
level of IPP, as an increasing number of companies and institutes may be able to meet
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the novelty or originality requirement for a property right in advanced technology. For
the vast majority of developing countries, however, the acceptance of the new interna-
tional IPP standard alone will probably not lead to an increased domestic investment in
R&D or in the use of advanced technologies. The benefits of strengthened IPP for them
are therefore limited, and may at best prevent a further widening of the technology gap
vis-à-vis industrialized countries by reducing the threshold for foreign investors and
facilitating international co-operation. 

The beneficial impact of high level IPP of advanced technologies for developing countries
may be further limited because of the negative consequences IPP may have. Stringent
protection of computer software may raise the costs of software in developing countries
considerably. The unauthorized use of protected software for the creation of new software
is likely to become restricted, but rules that define the scope of protection of software
have not yet entirely crystallized. Under the new IPP system, patent protection must be
granted for biotechnological inventions and pharmaceuticals. This requirement restricts
the use and duplication of protected biotechnological processes and products, including
living material and pharmaceuticals. It is very likely that the protection of such matter at
best will entail a price increase for their users. Plant varieties shall at least be protected
by a specific system, such as the Plant Breeders’ Rights (PBR) system. The implemen-
tation in developing countries of PBR conform the 1991 Act of UPOV may restrict
important current agricultural practices, such as the free international exchange of plant
material, the use of this material in breeding programmes, and the on-farm seed saving
by farmers. The new IPP standard, however, will not always have negative consequences.
Very few developing countries will, for instance, notice negative effects from a high level
of IPP of semi-conductors as the barriers of entry into this technology are too high for
them anyhow. 

The balance between benefits and drawbacks resulting from a high level of IPP varies
from country to country, from sector to sector, and even within sectors. The assumption
that the overall balance will be positive for developing countries lacks an empirical basis.
Rather, the opposite may be expected, as the dominant incentive for the global strength-
ening of IPP was not the reduction of the technology gap, but the protection of the
innovative edge of the most advanced companies, mainly in industrialized countries. 

The room for manoeuvre in IPP policies has become considerably restricted for develop-
ing countries since IPP became an issue in bilateral negotiations. The changes in IPP
legislation in developing countries induced by US- and, in some cases, EC-initiatives,
show that the unilateral (threat of) trade sanctions and suspension of technological
co-operation in bilateral negotiations have been far more effective than the IPP negotia-
tions in WIPO or GATT. From the point of view of industrialized countries, the
advantages of the bilateral route over the multilateral framework are threefold. Firstly,
the upgrading of IPP legislation in developing countries has taken place within a
minimum of time when agreed to bilaterally. Many countries have accepted the US and
EC demands long before the talks in GATT or WIPO were concluded. Secondly, changes
in IPP which have been agreed to bilaterally take effect almost immediately, without
transition periods as envisaged in the draft TRIPs agreement. Thirdly, the level of IPP
which has been agreed upon is higher than is envisaged in GATT or WIPO. Pipeline
protection for chemical and pharmaceutical products is often included, and at least in one
case (Mexico) patent protection of plants has been achieved.  
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The US government is spearheading the attempt to strengthen IPP internationally. Its
initiatives under Special 301 have been very effective. This role of the USA is predomi-
nantly related to their leading role in many new technologies. As a consequence of this
position, US companies are the first to encounter the problems that new technologies
entail, such as legal protection of these technologies. They also face competing industries
from Japan, Western Europe, and some NICs, that try to catch up. It was therefore
predominantly an interest of US companies to take initiatives to protect their intellectual
property wordlwide. While the EC and Japan have taken less trouble to push for stronger
IPP goals abroad, they have significantly benefitted from the earlier and tougher IPP
initiatives by the US government. As EC interventions regarding Korea and China show,
third countries may well profit from the precedent which has been set under US pressures.

Given the pressure from industrialized countries, the remaining room for manoeuvre of
developing countries to determine the level of IPP or to avoid adverse impacts is limited.
Nevertheless, at least four sets of options related to IPP can be distinguished.

* One set of options comprises those policies that run counter to the new international
IPP standard and may vary from relatively small departures from this standard to
fully-fledged strategies of free riding. Continuation of these policies will be very difficult
in the future. Most room for manoeuvre in this respect seem to have the larger developing
countries, especially those with geo-political importance for industrialized countries, and
countries with a low technological potential which are not depending on exports. 

* Another set of options refers to policies that do not run counter to the international IPP
standard, but exploit loopholes or ambiguities in international agreements on IPP. These
policies may have the effect that the impact of high level IPP is less stringent or that its
implementation is delayed. An example is the use that can be made from the provision
in the draft TRIPs Agreement that says that plant varieties shall be protected by an
"effective sui generis system". This provision aims at a specific system for the protection
of plant varieties, but there is no concrete reference to the kind of system.  

* A third set of options comprises policies which may mitigate adverse impacts of the
new international IPP standard and which are often beyond the scope of IPP legislation.
Examples are price control policies that curb price increases which may result from patent
based monopolies. With respect to the pharmaceutical sector, policies that support the
development of a local generic drugs industry are relevant. Compulsory licensing may
sometimes be a viable option to make advanced technology available. Particularly with
respect to biotechnology, developing countries could pursue alliances with oppositional
forces within OECD countries to keep the obligation to grant patents on plants and
animals out of the new international IPP standard. Moreover, it may be expected that the
Convention on Biodiversity, in spite of its ambiguous character, will give some develop-
ing countries the right to use protected biotechnology on preferential terms. 

* The fourth set of options refers to additional policies to acquire technology or to
stimulate innovation which are often disregarded. Many advanced technologies are in the
public domain, i.e. are not protected by an intellectual property right and thus freely
available. This provides hitherto underutilized opportunities for developing countries. To
overcome problems with tracing such technology, Innovation Offices could be estab-
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lished, which could benefit from the assistance offered by WIPO and other IPP organi-
zations in industrialized countries. 

Looking back on the international debate on the protection of advanced technology in the
past 30 years, we see that the objectives of developing countries have not undergone
significant change. They are still the same as formulated in the UN General Assembly’s
resolution 1713 (XVI) of 19 December 1961, which stated that access to knowledge and
experience in the field of applied science and technology is essential to accelerate the
economic development of under-developed countries and to enlarge the overall produc-
tivity of their economies. This was restated in the first UN report on the effects of patents
in the transfer of technology to developing countries (United Nations 1964, p.6), and can
still considered to be the basic position of developing countries and the various UN
organizations involved. The means to achieve these objectives have changed signifi-
cantly, however. For a long time, developing countries tried to stimulate local innovation
and technology transfers through limitations on patentability and control of licensing
agreements, but changes in the international economic system demanded a reconsidera-
tion of this strategy. Today, the lifting of technology licensing controls and the extension
of patent coverage are considered to be policies to achieve the same ends. To what extent
these policies will succeed remains to be seen. 

More may be expected from transfer and use of technology that is in the public domain.
All the more so, because the very development which has led to the increasing interest
in industrialized countries in the protection of new technologies, at the same time leads
to a development which can make recently developed technologies earlier available. The
acceleration of technological development has induced a shortening of product life cycles
with "almost" new technologies becoming replaced by even newer technologies and may
ease the access to these technologies at advantageous terms. This could be relevant to
developing countries, as the time between the first marketing of protected technology and
the moment that it becomes replaced in industrialized countries, will, in many cases, near
the lead-time that most developing countries need in any case to introduce and use the
technology in question.
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ENDNOTES

1. "Generic technologies" are basic technologies with a wide application in new products and production
processes across many sectors. They are "key technologies" in the sense that they open up large new
spheres of investment and have a pervading impact on the productivity of an economy.

2. See for the different "weight" of biotechnology patents (e.g. according to the number of times that they
are cited in later patent applications): "Biotech Patents are Better". Bio/Technology, October 1992,
p.1078.

3. "It is this latter notion which still underlies in many ways the traditional way development is viewed: a
cumulative unidirectional process, a race along a fixed track, where catching up is merely a question of
speed. Speed no doubt is a relevant aspect, but history is full of examples of how successful overtaking
has been primarily based on running in a new direction" (Soete 1990, p.6).

4. In this report, the terms ’integrated circuit’, ’semi-conductor’, and ’chip’ are used interchangeably.

5. In the first five years since the passage of the Semi-conductor Chip Protection Act, only one litigation
based upon the alleged copying of a registered mask work was filed. Furthermore, the few specific
instances of chip piracy cited during the hearings involved relatively low density, highly repetitive
designs such as 16K static RAM memory chips or were in fact examples of reverse engineering.
Moreover, it is extremely difficult to pirate a chip. The pirate must copy exactly because, without an
understanding of the circuitry, the smallest change in the topography could be fatal to the operability of
the chip (Laurie 1989, pp.51, 66-67). The decline of the American semi-conductor industry rather results
from a lack of competitiveness of the US semi-conductor suppliers sector vis-à-vis Japanese companies
(US GAO 1990 and NACS 1990). Nevertheless, recent changes in the way chips are designed and
manufactured (the availability of new software design tools that can generate complex mask works) may
produce a greater likelihood of infringement than before (Laurie 1989, pp.66-67).

6. Innocent infringement presumes the acquisition in good faith of infringing semi-conductor chips or
products that incorporate these chips.

7. It is difficult to find reliable data on losses due to piracy or illegal copying of software. The losses
estimated by BSA seem to be quite high, namely 28 per cent of the total world market. No additional
evidence was provided in the source concerned (BSA 1991).

8. A directive is not directly binding as law in itself. EC member states have to enact implementing
legislation to amend existing national legislation to comply with the directive. 

9. In 1982, the first biotechnology-based drug, recombinant human insulin, was approved in the US by the
FDA, while by August 1991, 15 biotechnology-based drugs were on the (American) market. Many new
animal and human diagnostic and therapeutic products are in the pipeline. Some biopesticides have won
regulatory approval. Transgenic plants are currently being field tested and are likely to be available within
a few years. Surveys of field trials of transgenic plants reviewed by national authorities show that the
US lead in this activity, followed by the EC (especially France) and Canada. Technologies for producing
transgenic livestock for food will probably not be available until after the turn of the century (OTA 1991,
pp.75,100,113). 

10. As from August 1992 the EPO member countries comprise all EC countries, including Belgium,
Denmark, Germany, France, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, and
the United Kingdom, as well as Austria, Liechtenstein, Monaco, Sweden, and Switzerland.

11. The way the industry perceives the current course of the debate may well be illustrated by a reaction of
a patent specialist of the British Technology Group: "What a mess it is! The proposed Directive started
as an attempt to encourage the protection of biotechnological inventions made in Europe. It seems to
have turned into a social crusade for animal rights’ activists and a business crusade for farmers" (Percy
1992). 

12. Despite the adoption of this EC Regulation, variation in protection term of pharmaceutical patents within
the EC remains, at least for the time being. For instance, the Certificate Regulation will not come into
effect in Greece, Portugal and Spain until 1.1.1998, while France and Italy by means of national
legislation enable a longer maximum effective patent life than the EC, namely 17 and 20 years
respectively (Kolker 1992).

13. As from June 1992, the 21 UPOV member states are: Australia, Belgium, Canada, Czechoslovakia,
Denmark, France, Germany, Hungary, Ireland, Israel, Italy, Japan, the Netherlands, New Zealand,
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