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ABSTRACT

This thesis describes non-resident patent applications in the African Regional Intellectual
Property Organization (ARIPO). All non-resident patent applicants are listed and divided
between three different groups: private enterprises, single authors, universities and public
bodies. ARIPO non-resident patent applications are classified according to the IPC symbols
reported on the application documents and regrouped in specific technology fields in order to
compare them with all other patent applications worldwide. From this comparison, it emerges
that two technology fields are predominant in ARIPO non-resident patent applications:
pharmaceuticals and organic fine chemistry. Then, a specific study on market interest
highlights that 24 MNEs decide to file non-resident patent applications in conjunction with an
actual commercial presence in the ARIPO membership. The affiliates of these companies are
mainly localized in ARIPO low-income countries. This finding signals that ARIPO low-

income Members stimulate a particular market interest even in R&D-based firms.
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CHAPTER 1 INTRODUCTION

This introductory chapter aims at describing the general context in which the present research
is collocated. First, international patent applications trends and patent filings in low and
middle-income countries will be analysed under a quantitative perspective. Second, the
conceptual framework will provide the necessary theoretical and empirical bases of this paper.
Third, the specific subject of this study will be briefly described. Finally, research hypotheses

and specific objectives of this study will be set in the last paragraph of this introduction.

1.1 INTERNATIONAL PATENT APPLICATIONS

The economic literature showed a great number of empirical researches on developed
countries, both at macro and micro-level. On the contrary, micro-level studies in poor
countries are lacking. The high concentration of patent filings in the richer countries is

probably at the basis of this choice.

Figure 1.1 Patent intensity
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Innovation processes, IPRs protection, appropriability regimes and patent strategies are
mainly a North-North issue still today (WIPO 2009 p.4). However, this scenario is evolving
and new emerging actors are gaining significant relevance. In particular, China registered a
real patent application explosion in the last few years. The State Intellectual Property Office
of the People's Republic of China (SIPO) has become the third largest patent office in the
world (WIPO 2010 p.37).

Figure 1.2 Trends in patent applications at selected patent offices
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In general, emerging countries show positive performances and increasing importance in
patenting dynamics, but even within the BRICS economies (Brazil, the Russian Federation,
India, China and South Africa) there are significant differences. In particular, a real
application boom seems to involve solely some Asian economies, while other developing
countries have not registered growth rate as remarkable as India and China. In particular, the
African continent is still at the margin of the international patent applications patterns. Even
South Africa saw its rate of patent applications decreased between 2004 and 2008.

Figure 1.3 Growth rate of patent applications
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1.2 PATENT FILINGS IN LOW AND MIDDLE-INCOME COUNTRIES

Patent applications in low and middle-income countries are significantly less numerous than
in high-income countries (WIPO, 2010, pp.40-41). According to the World Intellectual
Property Organization (WIPO), only 0.2% of the world patent applications are directed to
low-income countries. Middle-income countries have a more relevant role in this field,

representing 25.7% of global patent applications.

Figure 1.4 - Patent share by income group
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Source: WIPO Statistics Database, June 2010

Another peculiar aspect is that the vast majority of patent applications in low-income
countries are filed by non-resident applicants. The ratio between resident and non-resident

patent demands is more balanced in middle and high-income countries (WIPO 2010 pp.40-
41).

Figure 1.5 — Resident and non-resident patent applications (%)
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1.3 CONCEPTUAL FRAMEWORK

To understand the less numerous amount of patent applications in low an middle-income
countries than in high-income ones, some fundamental economic concepts and several

milestones in the IP literature should be recalled.

According to David J. Teece, patents may be defined as a regime of appropriability necessary
for certain inventors to capture the profits of an innovation (Teece D.J. 1996 p.287). Hence,

Teece describes profits as the main engine of every patent regime.

In order to gain profits, revenues must exceed all possible costs (Mankiw N.J.; Taylor M.P
2008 p.248). In 1996, Erwin F. Berrier called for a strong reduction of global patent costs,
because the expensive procedures necessary to gain a patent protection prevented US
inventors to apply worldwide (Berrier E.F. 1996 pp.473-475). In his famous example, Berrier
estimated that a US company which desired to obtain a full global protection for one thousand
inventions could have paid $500 million a year for twenty years (Berrier E.F. 1996 p.474).
Although this study is probably outdated, the lack of a global patent and the uneven
distribution of patent applications between different groups of countries lead to the conclusion
that patent costs are still extremely important nowadays.

Under this perspective, inventors can be considered rational economic agents. Assuming that
a specific company would achieve the maximum level of satisfaction by protecting its

inventions globally, three different variables should be considered in order to decide whether
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to invest or not:

1. the inventions which deserve protection;
2. the patent-related costs;

3. the countries or regions that are applications worthwhile.

A company would decide to file a patent application only after considering the possible costs
and revenues given by these three variables. In this context, patent applicants do not perceive
low and middle-income countries sufficiently valuable. In striking the balance between
possible lost profits and actual costs in these countries, many companies probably consider
the former smaller than the latter ones. A great share of low and middle-income countries do
not have a sufficient industrial capability to initiate imitation practices (WIPO 2009 p.5). It is
a sensible assumption that, for this reason, lost profits are insignificant compared to the costs.
Hence, companies may find inconvenient to invest financial resources to protect their

inventions in these groups of countries.

As a consequence, the intellectual property (IP) literature often underlines that patent
applications follow different patterns in poor countries than in richer ones. For example, it is a
well known assumption that R&D-based pharmaceutical firms do not seek patent protection

in countries where low potential returns are expected (UNCTAD 2011 p.25).

Probably, these basic concepts are the most relevant to understand the small amount of patent
applications in low and middle-income countries. However, the simple notion of economic

profits do not encompass all existing motives for patent applications.

The economic literature has constantly inquired the particular reasons that lead to a protection
demand. Since 1942, when Joseph Schumpeter described a patent system as a “restrictive
practice”, the possibility to gain extra-profits by exploiting a monopoly power on new
inventions is considered the main driver of the inventors decisions (Schumpeter J. 1942
pp.87-107). However, this theory has been gradually refined. Nowadays, the rationale
underlying patent filings refers to the broader concept of strategic benefits, rather than the sole
economic profits. Christine Greenhalgh and Mark Rogers listed six different strategies for
benefiting from patents (Greenhalgh C.; Rogers M. 2010 p.163).

12



Table 1.1: Greenhalgh and Rogers' patent strategies

Strategy

Obtain market, or monopoly,

power

To act as a signal

To restrain power of suppliers

To build negotiating power

To avoid being invented around

To prevent others from
patenting  (‘blocking’), or
developing certain technologies
(‘fencing’), or raise costs of
entrants or rivals (‘flooding’ or

‘blanketing’)

Description

Standard economic argument to increase profits.
Lipitor, which is Pfizer’s patented cholesterol-
lowering drug, is estimated to have sales of $12
billion in 2007.

A patent may signal to financiers, granting agencies,
customers, suppliers, universities or others that the

firm is innovative.

For example, Nokia has patents relating to
loudspeakers and other components, even though
these are manufactured by suppliers.

This relates to the idea of patent pools. Firms may

need their own patents to enter cross- licensing.

This is the idea of patent thickets. Having a number
of patents covering similar areas makes it more

difficult to invent around.

These strategies are self explanatory. They result in
patent thickets and/or act to change rival’s costs or

strategies.

Source: Greenhalgh and Rogers, 2010

The Geenhalgh and Rogers patent strategies will be the basic conceptual framework of the
present research. When market interest in ARIPO will be analysed, the specific reference will
be the first patenting strategy listed by Geenhalgh and Rogers: market or monopoly power.

The same considerations are valid when “flooding” and “blocking” patent activities will be

discussed in the following chapters.



The existence of an efficient patent system is a crucial pre-condition to realize these
strategies. Under this perspective, low and middle-income countries show a clear
disadvantage compared to many developed countries. Although extensive intellectual property
rights (IPRs) rules may be present, poor enforceability often damages the credibility of an
IPRs regime. In his case study focused on trademarks in Lebanon, Keith E. Maskus
demonstrated that a specific market interest can be frustrated by the weak enforcement of
IPRs laws (Maskus K.E. 1997). For many poor countries this problem is more relevant.
Ginarte and Park conducted one of the most important empirical research on the determinants
of intellectual property protection. This study resulted in the index of patent rights for 110
countries for the period 1960-1990. The Ginarte-Park index clearly showed that stronger IPRs
regimes are localized in richer countries, while middle-income and low-income countries
have significantly weaker IPRs protection (Ginarte J.C.; Park W.G. 1997 p. 285).

Furthermore, the Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS
Agreement) does not impose a uniform IPRs regime to all Members of the World Trade
Organization (WTO). Articles 65 and 66 of the TRIPS Agreement establish different
transitional periods for developing and least developed country Members (TRIPS 1994
p.349). Nowadays, the transitional period for developing countries has expired. On the
contrary, a successive decision of the TRIPS Council and the Doha Declaration on the TRIPS
Agreement and Public Health assigned extended transitional periods for Least-Developed
Countries (LDCs). LDCs are exempted from adopting a strong IPRs protection system till
2013 (TRIPS Decision 2005 p.1). Moreover, LDCs are not required to comply with TRIPS
provisions on pharmaceuticals till 2016 (Doha Declaration, 2001). Hence, non-uniform

obligations for WTO Members will persist in the next future.

These considerations are useful to understand the reasons behind the uneven distribution of
patent applications between different income groups of countries. On the contrary, these
studies do not clarify why non-resident patent applications are predominant in low-income
countries and in many middle-income nations. Given the lack of market interest, systemic
weaknesses, poor enforcement of IPRs laws and low potential returns, we should expect very
few non-resident patent filings and a prevalence of internal demandeurs in low and middle-
income countries. As an example, we should expect local university to patent more than

foreign ones in these groups of countries.
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However, resident patent applications are a good proxy of knowledge production, as
demonstrated by Jorn Kleiner (Kleiner J. 2001 p.13). Probably, many low and middle-income
countries do not have sufficient industrial capabilities and financial resources to produce
knowledge. Numerous studies on the relationship between patent applications and R&D
expenditures constitute additional evidence to support this perspective. In an empirical
research on the European Patent Office (EPO), Bernard Félix clearly demonstrated that high
level of gross domestic expenditure on R&D leads to a higher number of patent filings (Félix
B. 2006 p.2). At a firm-level, Ariel Pakes and Zvi Griliches demonstrated that patent grants
are closely related to R&D expenditures at a cross-sectional level (Pakes A.; Griliches Z. 1984
p.61). Similar concepts are applicable also to university, that increasingly act as firms (Coupé
T. 2003 p.16).

Resident patent applications should also comprise the demands of foreign companies'
affiliates. According to Lopez and Orlicki, an actual commercial presence in developing
countries is essential for the development of transnational corporations IP strategies. The
results of a specific study on Argentina highlighted that local affiliates are more likely to
apply for patent protection in developing countries in order to confirm protection rights
obtained elsewhere (Lopez A.; Orlicki E. 2007).

Another important remark concerns the technology fields of patent applications. In 2008,
Ulrich Schmoch published his “Concept of a Technology Classification for Country
Comparisons™”. This publication is the essential basis to categorize patent applications in
accordance with their belonging technology field. In this study, Schmoch calculated the
distribution of international patent applications in the priority year 2005. It resulted that
pharmaceuticals is the main technology field of international patent applications, followed by
computer technology (Schmoch U. 2008 pp.11-12).

After the publication of the Ginarte-Park index, a great share of empirical studies aimed at
understanding the relationship between IPRs protection and development, technology
transfers, growth and trade’. Most of these researches inquired the causal nexus between a
stronger IPRs regime and other economic phenomena. However, in many cases, the results

could not provide more than a correlation between different variables. The causal nexus

1 For a complete review of the most recent researches in these fields, consult Fink, C. and Maskus, K.E.,

Intellectual Property and Development: Lessons from Recent Economic Research, The World Bank/Oxford
University, 2005.
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between IPRs protection, growth, foreign direct investment (FDI) and trade remains unclear.

1.4 THE AFRICAN REGIONAL INTELLECTUAL PROPERTY ORGANIZATION

The African Regional Intellectual Property Organization (ARIPO) is the regional patent office
for eighteen African countries, mainly English speaking nations and former colonies under the
British Administration. ARIPO was established in 1976 through the adoption of the
Agreement on the Creation of the African Regional Industrial Property Organization (Lusaka
Agreement) by the Diplomatic Conference for the adoption of an Agreement on the Creation
of an Industrial Property Organization for English-Speaking Africa. According to Article 111 of
the Lusaka Agreement, the main objective of the organization is to harmonize and develop
industrial property laws appropriate to the necessities of its Members (Lusaka Agreement,
1976, p.3).

A particular aspect of the ARIPO legal framework is that the national patent law of each
ARIPO Member prevails over the regional regulations. National regulations determine the
final extent of the ARIPO legal obligations in each ARIPO Member state (Kameri-Mbote P.
2005 pp.18-19).

With its eighteen Member States, ARIPO is the largest IP organization in Africa, given that
the African Intellectual Property Organization (AIPO) accounts for sixteen Members. At
present, ARIPO membership is composed by Botswana, Gambia, Ghana, Kenya, Lesotho,
Liberia, Malawi, Mozambique, Namibia, Rwanda, Sierra Leone, Somalia, Sudan, Swaziland,

Tanzania, Uganda, Zambia and Zimbabwe.

ARIPO Members do not pertain all to the same income group. According to the World Bank
(WB), eleven ARIPO Members are low-income countries, five are categorized as lower
middle-income countries and two as upper middle-income countries (WB, 2011). Moreover,
these countries did not achieve the same development status. According to the United Nations
(UN), twelve ARIPO Members are LDCs, while the remaining six Members are developing
countries (UN-OHRLLS, 2011). A specific income level does not correspond to a particular

development stage for the ARIPO membership.

Table 1.2 ARIPO Membership by Income Group and Development Status
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Country

Income group

Development Status

Botswana Upper Middle Income Developing Country
Gambia Low Income LDC
Ghana Lower Middle Income Developing Country
Kenya Low Income Developing Country
Lesotho Lower Middle Income LDC
Liberia Low Income LDC
Malawi Low Income LDC
Mozambique Low Income LDC
Namibia Upper Middle Income Developing Country
Rwanda Low Income LDC
Sierra Leone Low Income LDC
Somalia Low Income LDC
Sudan Lower Middle Income LDC
Swaziland Lower Middle Income Developing Country
Tanzania Low Income LDC
Uganda Low Income LDC
Zambia Lower Middle Income LDC
Zimbabwe Low Income Developing Country

Source: World Bank, UN-OHRLLS, 2011

A common patent office for this mix of economies rise many empirical questions. This

research will inquire only two of them:

e How patent filings happen in ARIPO, which patterns they follow and which patentees
are applying. As part of this the question, whether or not non-resident patent filings in
low-income countries are distributed between the various technological classes in a

different way than in the rest of the world (Descriptive step).

e What drives patenting of multinational enterprises (MNESs) in ARIPO. In particular,
this research aims at analysing whether MNEs have a market interest realized through
patents and an actual commercial presence in the ARIPO membership (Analytical

step).
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Specifically, the objectives of this research are:

To describe patent applications and patent applicants in ARIPO.

To analyse whether or not non-resident patent filings in ARIPO are differently
distributed between the various technology classes than in the rest of the world.

To inquire whether non-resident patent applicants file their demands when they
already have an affiliate in one or more ARIPO Member countries.

To analyse in which ARIPO countries or group of countries the applicants have a
strong market interest.

To venture some hypothesis on possible future developments

18



CHAPTER 2 METHODOLOGY

2.1 RESEARCH METHOD AND APPROACH

The present research proposes a single case study on non-resident patent filings in ARIPO.
This study can be defined as a descriptive case study aimed at providing a complete picture of
non-resident patent applications in ARIPO. To describe the subject of this research. a
quantitative approach will be adopted. Thanks to specific databases, the amount of non-
resident patent applications between 2001 and 2008 will be calculated. Then, all patent
applicants will be listed and categorized, in order to identify the main economic actors that

decide to invest financial resources in order to protect their inventions in the ARIPO context.

When approaching this research, one element should be born in mind. Non-resident patent
applications are not analysed solely on the aggregated level. On the contrary, most of this
research is based on a detailed description of single patent documents, collected on proper
databases. Aggregated data on non-resident patent applications are constructed and calculated
starting from the single applications filed in ARIPO. Hence, this research is based on a

“patent-specific” approach.

However, this research cannot be simply considered a quantitative case study. In fact, a more
analytical analysis will be the main object of inquiry in the second part of the research. An
experimental method will be adopted, in order to quantify the market interest relevance of
non-resident patent applicants. In particular, non-resident patent applicants will be analysed in
conjunction with their affiliates in the ARIPO region. A detailed analysis of the applicants'
affiliates geographical distribution between different ARIPO Members is conducted in order

to understand in which countries or group of countries is present a particular market interest.

Foreign affiliates are a good proxy of commercial presence, but no econometric studies can be
operated with the data collected. For this reason, no correlation or regressive calculations will
be conducted to link non-resident patent applications and applicants' affiliates. Moreover, this
research will not inquire on the causal nexus between IP protection mechanisms and
commercial presence. Affiliates are analysed solely to comprehend the non-resident patent
applicants' IP strategies. In particular, affiliates are studied to quantify the share of non-

resident patent applications driven by a market interest realized together with an actual
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commercial presence in the ARIPO region.

The final end of the second part of the research is to infer some conclusions on the the
economic actors which show a particular market interest and on the countries that attract this
interest. For this reason, this thesis is not only a descriptive case study but also an analysis
that aims at inquiring a particular aspect of patenting activities. Given that possible future
perspective will be discussed, this research can be described as an hypothesis generating case

study.

A final remark on the methodological approach regards the real subject of the analysis.
Although non-resident patent applications are the principal object of this study, the actual
economic unit that links patenting activities and commercial presence are private firms. The
bulk of this study is focused on non-resident patent applications demanded by private
enterprises and not by single inventors, research institutes or public bodies. MNEs are the link
between non-resident patent applicants and foreign affiliates. Thus, this research is basically a
firm-level economic analysis. When aggregated data on foreign affiliates in ARIPO will be
discussed, these data are calculated with a bottom-up approach, not vice versa. In the end, this

research explores business choices decided by MNEs in the ARIPO region.

2.2 DATA COLLECTION AND ANTICIPATED PROBLEMS

Two main tools have been used in this study. In order to analyse the structure and nature of
patent applications in ARIPO, the highly sophisticated patent database provided by WIPO,
called PATENTSCOPE, will answer the first questions of this research. PATENTSCOPE data
constitutes a vast source of information to identify the patentees and to describe patent trends
in ARIPO in the last years. Looking at a period from 2001 to 2008 (hence, just before the
financial crisis) it will be discussed whether non-resident patent applications in ARIPO

concern different technology classes than the rest of the world.

With regard to the second part of the present research, firm-level data on commercial presence
have been collected through the Investment Map, provided by the United Nations Conference
on Trade and Development (UNCTAD) and the International Trade Centre (ITC). This large
database registers a considerable amount of data on foreign affiliates in all ARIPO countries

and on their parent companies.
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Two additional considerations should be done on the possible weaknesses and obstacles
concerning these data sources. 