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Abstract 
 
 
Although new technologies in plant breeding have the potential to reduce poverty and 
improve global food security, a shift in property regime for plant genetic resources (PGRs) 
prevents this potential from being realized. As the emergence of biotechnology has increased 
the economic value of PGRs, rent-seeking behavior by the plant breeding industry spurred the 
emergence of intellectual property rights (IPRs) for improved plant varieties. Whereas this 
system is globally implemented through the TRIPS agreement, biodiversity-rich developing 
countries increasingly use the Convention on Biological Diversity (CBD) to protect their 
PGRs through sovereignty-based rights. By using an economic perspective, this study aims to 
explain the shift in property regime for PGRs. It will become clear that the appropriation of 
PGRs leads to increased efficiency, but that too much appropriation leads to the opposite: a 
tragedy of the anticommons. As an economic perspective generally neglects other ethical 
standards than efficiency, a global justice perspective is used to evaluate the consequences of 
the regime shift for PGRs. When focusing particularly on distributional justice and the 
provision of the right to food, several alarming consequences regarding the availability of 
improved plant varieties for resource-poor farmers will come to light. Since the ITPGRFA 
and CGIAR seem to be promising in addressing these global justice concerns, a case study 
about the International Potato Center (CIP) in Peru is included in order to investigate this 
prospect. Situated in a biodiversity-rich but highly protective country, CIP is confronted with 
various stakeholders with conflicting interests and perspectives. By using a multi-stakeholder 
approach, CIP seeks to cooperate strategically with protective partners as a means to 
effectively benefit poor farmer in developing countries.  
 
Keywords:  plant genetic resources (PGR); intellectual property rights (IPRs); Convention 

on Biological Diversity (CBD); ITPGRFA; CGIAR; International Potato 
Center (CIP)  
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1 Introduction 
 
 
The agricultural sector continues to be important in reducing poverty and ensuring food 
security. This is especially true knowing that an estimated 75 percent of the world’s poor and 
hungry live in rural areas and depend directly or indirectly on agriculture for their livelihoods 
(Kiers et al. 2008). Moreover, with the world population expected to reach 8.3 billion by 
2030, of whom 90 percent will live in developing countries, about 1.5 billion extra people will 
have to be fed (Esquinas-Alcázar, 2005). In order to meet the growing demand for food, much 
will depend on the technological advancements made available in the agricultural sector. As 
such, the creation of improved plant varieties through plant breeding has proven to be 
decisive in increasing agricultural production. Although growth rates in yields achieved by 
traditional plant breeding are declining, scientific advances offered by the emerging 
“biotechnology” present new possibilities of yield increases in agriculture (Janvry et al. 
2005). Biotechnology is a broad term comprising a range of scientific disciplines such as 
molecular biology, genetic engineering and biochemistry. As agricultural research has seen 
extraordinary achievements over the past century wherein technological progress has proved 
to be capable of outstripping population growth, the emergence of biotechnology in plant 
breeding is now seen as a promising instrument to meet the growing demand for food. 
Focusing on its contribution to poverty reduction, the potential of biotechnology becomes 
even clearer when it is seen as a tool that can be tailored to developing country needs and 
circumstances (Korthals, 2005). Yet, the impacts of biotechnology have been very unbalanced 
so far; although we seem to be capable of producing more and more food, the highly unequal 
distribution of this basic good is among the most pressing ethical issues of today. While 
biotechnology-based research has led to improved crops that have increased yields and 
productivity in places where they have been adopted, these crops are scarcely planted in the 
least developed countries (Zilberman et al. 2007). The main reason for this is that little or no 
biotechnology research has been conducted on crops that are planted by resource-poor 
farmers, such as cassava, sorghum, beans and white maize (Pray & Nazeem, 2007). Instead, 
biotechnology is mainly used in research that focuses on crops that are used as animal 
foodstuffs and on crops that have highest commercial value. That benefits of biotechnology 
are not harnessed towards the poorer producers and consumers in developing countries was 
also the conclusion reached by the International Assessment of Agricultural Knowledge, 
Science and Technology for Development (IAASTD) in 2008. It stated that “technologies 
such as high-yielding crop varieties, agrochemicals and mechanization have primarily 
benefited the better resourced groups in society and transnational corporations, rather than the 
most vulnerable ones. To ensure that technology supports development and sustainability 
goals, strong policy and institutional arrangements are needed” (IAASTD, 2008 p. 15).1  
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 Although there are many possible definitions, “institutions” in this research should be understood of as any 
form of constraint that human beings device to shape interaction. These include all sorts of rules supported by 
enforcement mechanisms to which economic transactions are subject, such as laws, rules, traditions and 
behavioral norms. 
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As biotechnology has vastly increased the scope of the genetic diversity that can be included 
in the activity of plant breeding, the plant genetic resources (PGRs) that can be found around 
the world have become more valuable as potential input material for new products and 
inventions (De Jonge, 2009). As a result, also the policy and institutional arrangements the 
IAASTD refers to, have seen many changes over the last decades. Driven by the attempt to 
capture the increased value in PGRs, various interest groups are seeking to create an 
institutional environment that allows them to appropriate these resources. The struggle over 
the control and ownership of PGRs have gradually shifted the property regime for these 
resources from a common heritage system to a system that allows for different kinds of claims 
to this natural material. As such, intellectual property rights (IPRs) have entered the 
contemporary arena, providing plant breeders the exclusive but time-limited right to 
commercially exploit their improved plant varieties. However, these developments have 
caused political debate about who owns the material that is used to create these protected 
inventions and products. While the improved plant varieties are generally generated in 
developed countries, which have the capacities for biotechnology research, it is chiefly the 
biodiversity-rich developing countries that provide the PGRs that these improved plant 
varieties are initially based upon. This has made these countries to seek ways to protect their 
PGRs and to find ways to be compensated for its use by others.   
 
Although new technologies in plant breeding have the potential to reduce poverty and 
improve global food security, shifting property regimes for PGRs prevent this potential from 
being realized. The purpose of this research is to explain this adverse effect by answering the 
following research questions:   
1.  What are the causes of the shifting property regime for PGRs? 
2. What are the consequences of the shifting property regime for PGRs from a global 

justice perspective? 
3. What challenges are experienced by the International Potato Center resulting from the 

shift in property regime for PGRs and how does the center react in order to achieve its 
objectives? 

 
As can be deduced from these three questions, this research proceeds from general to specific 
and the chapters are structured accordingly. Chapter 2 focuses on the underlying causes of the 
shift in property regime for PGRs. In order to clearly explain the changing rules and 
institutions that regulate the ownership, creation and exploitation of PGRs, this chapter begins 
by systematically exploring the concept of PGRs itself. In order to do this, a rough distinction 
between raw PGRs and worked PGRs is made. This chapter will show that the economic 
value of PGRs in both these forms are increasing, but that capturing this value highly depends 
on the ability to own this material. The former common heritage system has given way to a 
new property regime in which PGRs can be owned by IPRs (worked PGRs) and sovereignty-
based rights (raw PGRs).  
 
Whereas the shift in property regime for PGRs is generally justified by the principles of 
market failure and efficiency, Chapter 3 analyses what the demise of the common heritage 
system for PGRs means globally, with special attention given to poor farmers in developing 
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countries. By using a global justice perspective, some disturbing consequences regarding the 
possibilities to realize the potential that biotechnology offers in reducing poverty and ensuring 
food security will come to light, demanding better policies and institutional arrangements. 
Two such institutional arrangements that seem to be promising in remedying these adverse 
effects are then analysed: the International Treaty on Plant Genetic Resources for Food and 
Agriculture (ITPGRFA) and the Consultative Group on International Agricultural Research 
(CGIAR).  
 
Yet, as the shift in property regime for PGRs has created a highly tensed political climate, it is 
questionable whether the ITPGRFA and CGIAR indeed can be successful in recovering the 
PGR commons while reducing the gap between the rich and poor. In order to expose whether 
such goals can actually be realized while the regime shift for PGRs has changed the “rules of 
the game” dramatically, Chapter 4 consists of a case study of the International Potato Center 
(CIP) in Peru. Situated in a biodiversity-rich but highly protective country, CIP is confronted 
with various stakeholders with conflicting interests and perspectives. Based on in-depth 
interviews with key actors in the field, the case study seeks to also include a more practical 
and realistic narration of the debate about the changing rules and management of PGRs, as 
well as the actual remedies that can be expected by the ITPGRFA and CGIAR. The research 
ends with a reflection and conclusions. 
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2 The enclosure of the PGR commons  
 
 
2.1 The economics of PGRs 
 
In order to understand the rules and institutions that regulate the ownership, creation and 
exploitation of PGRs, it is useful to first explore and define the term itself. By doing this, it 
will become clear that the way PGRs are understood is closely related to the value that is 
attached to it. Yet, economists have encountered difficulties in determining the value of 
PGRs, as different sorts of values can be distinguished. Making it even more complex, these 
different values are attached to either the tangible or intangible components of PGRs and both 
are highly influenced by the scientific and institutional context they are found in. As such, 
technological advances and the evolution of IPRs for PGRs are constantly changing the way 
PGR are perceived and valued.  
 
2.1.1 Defining PGRs 
 
The term “genetic resources” first appeared in conference papers that were published under 
the International Biological Program in 1970 (Frankel & Bennet, 1970). Since then, there 
have been various attempts to narrow this term to PGRs and to find a suitable definition. In 
1983, the revised International Undertaking of the Food and Agriculture Organization (FAO) 
of the United Nations defined PGRs as the entire generative and reproductive material of 
species with economic and/or social value, especially for the agriculture of the present and the 
future, with special emphasis on nutritional plants. A comparable definition was given by 
Brockhaus & Oetmann (1996), defining PGRs as plant material with a current or potential 
value for food, agriculture and forestry. Both these definitions already link the physical 
material of PGRs with some form of value. But establishing this value first demands a better 
understanding of the physical material that this comprehensive term refers to. In simple terms, 
and as it will be dealt with in this research, PGRs refer to the genetic material that can be 
found in wild plants and relatives, farmers’ varieties (landraces), and modern varieties 
(cultivars). Hence, PGRs is a broad term that comprises different sorts of plant material.2 
Because its broad scope and prominence, PGRs are often described in literature as the 
“building blocks of life”. They are the basis of our food products, as well as a wide variety of 
products that derive from plants, such as medicines, pesticides and cosmetics. Because of 
these many uses and applications, there is a continuous search for PGRs that can be included 
in the production systems to meet new demands and needs that result from new conditions 
such as population growth, climate change and the emergence of new diseases (De Jonge, 
2009). Although the application of PGRs is very wide, the focus of this research will be on 
PGRs that can be used for food and agriculture. 
 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2 Instead of referring to “generative and reproductive material”, such as is used in the International Undertaking 
of the FAO, this definition refers to “genetic material” because this description fits better with modern molecular 
biology and genetics.  
!
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2.1.2 Raw and worked PGRs 
 
In order to tackle the complexity of PGRs and the property issues that these entail, some 
authors have distinguished raw PGRs from worked PGRs (Raustiala & Victor, 2004; Helfer, 
2004; Rubenstein et al. 2005; Roa-Rodríguez & Van Dooren, 2008). As this research will 
focus on the agricultural sector, worked PGRs should be understood of as improved plant 
varieties that result from the process of plant breeding. Raw PGRs refer to the genetic 
resources that can be found in their natural state. Thus, raw PGRs would be those found in the 
wild, such as a grass in the rain forest that has a not-yet-discovered gene that could be used to 
breed higher yielding grains. Worked PGRs are the products derived from that grass, such as 
an improved grain variety. Distinguishing between raw and worked PGRs will be very helpful 
in exemplifying current debates on changing property regimes for PGRs. As it will be 
extensively shown in this research, both classes of PGRs have shifted out of the common 
domain: worked PGRs through IPRs and raw PGRs through sovereign ownership by states. 
The boundary between what we should call raw PGRs and worked PGRs can be very blurred 
and controversial.3 In this research, wild plants and relatives, as well as farmers’ varieties 
(landraces), are viewed as raw PGRs. Modern varieties (cultivars) are viewed as worked 
PGRs. Seeds and other PGRs held in genebanks within the CGIAR centers can be raw or 
worked since these collections generally contain wild plants and relatives, farmers’ varieties 
and modern varieties.4  
 
In plant breeding, raw PGRs are closely related to worked PGRs as the improved plant 
varieties are often (partially) created by using different sorts of raw PGRs. The plant breeding 
industry, together with pharmaceuticals, is the industry that most clearly depends upon the use 
of PGRs in its search for solution concepts. Where in pharmaceuticals these searches consist 
of continuing efforts to combat the erosion of human-erected defenses, in plant breeding there 
is a continuous search for resources that help to maintain a system that keeps away the 
always-evolving pests and predators of our food crops, as well as the attempt to improve these 
crops in terms of yield and nutritional value (Swanson & Göschl, 2000). The resources that 
are used in plant breeding consist of both raw and worked PGRs. Originally, landraces were 
the source of most modern varieties. However, raw PGRs from publicly accessible genebanks 
have become a greater source of input for improved plant varieties over the years in terms of 
frequency of use. Above this source of genetic material, one finds the breeders’ own 
populations, being most frequently used to create new varieties. But, although breeders will 
usually try to find new genetic material within their own worked PGRs, the above described 
proportions seem to be changing (Cooper, 2001). The usage of raw PGRs is likely to become 
more frequent because of new possibilities that arise with scientific advances. Pre-breeding, 
which refers to all activities designed to transfer genes and gene combinations from raw PGRs 
into more usable breeding material, is an increasingly important aspect of plant breeding and 
this highly increases the possibilities to use raw PGRs in the development of improved plant 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 Discussions on whether landraces should be viewed as raw PGRs or worked PGRs, as well as the related issue 
of farmers’ rights, will be dealt with later on this chapter. 
4 Raustiala & Victor (2004) estimated that some two-fifth of the CGIAR genebank collection is worked in some 
way.  
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varieties (Hausmann et al. 2004). The different PGRs that are used in plant breeding are 
shown in figure 1.  
 
Figure 1. The usage of PGRs in plant breeding 
 
 
 
 
 

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
2.1.3 The economic value of PGRs 
 
Although PGRs are undeniably important, they do not have an appropriate market value by 
themselves, neither has there ever existed a substantial market for them. In order to 
understand the different values relating to PGRs, it is useful to explore these values by 
starting with those that exist in their raw form. 
 
The value of raw PGRs is generally reflected in the investments that are made to collect, 
evaluate and conserve them. Such efforts are made with the purpose to capture two different 
sorts of value: use value and non-use value. While the latter refers to the value of individuals 
who do not currently make use of the resources, but wish to see them preserved in their own 
right (existence value) or for future generations (bequest value), the former denotes the actual 
use of the resources by various actors. For the sake of this research, the use value of raw 
PGRs for plant breeders is explored, who, as described earlier in this chapter, use these 
resources to develop improved plant varieties. In order to do this, a distinction is made 
between direct use value and option value. Direct use value is associated with the benefits that 
result from the use of raw PGRs by plant breeders. This direct use value is thus a function of 
the breeding technology and the income achievable from the productive use of the improved 
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variety (Cooper, 2001). New breeding technologies, through for instance biotechnology, 
allow plant breeders to create greater value in their improved varieties, which on its turn 
increases the direct use value of raw PGRs (Raustiala & Victor, 2004; De Jonge, 2009). The 
other value component, the option value stems from the idea that it is an option to be able to 
use the PGRs in the future. As a consequence, there is some unknown value in preserving 
PGRs so that society (including plant breeders) can get the premium that could exist in this 
material. Consequently, the option value remains highly unsure and hard to estimate (Cooper, 
2001). 
 
In order for plant breeders to capture the direct use value and option value of raw PGRs, these 
resources need to be available and accessible, both now and in the future. Habitat loss, genetic 
uniformity, and the dominance of scientifically bred over farmer-developed varieties are all 
examples of threats to continued diversity and hence the availability of PGRs (Cooper, 2001). 
It is for these reasons that some economists have tried to link the genetic enhancement of 
PGRs to the their availability by plant breeders. This way, studies have been done on the 
search for usable PGRs in situ (in their natural habitat) and ex situ (e.g. in genebanks), as well 
as on the storage and characterization of these resources. Although these studies have shown 
that the returns to the discovery and use of PGRs exceed the cost of their conservation, both 
private incentives and public funding are limited (Rubenstein et al. 2005).  
 
2.1.4 The informational component of PGRs 
 
PGRs are tangible, but the actual and potential value depends highly on people’s knowledge, 
needs and interests.5  It is therefore increasingly recognized that there is an important 
informational dimension in PGRs for food and agriculture. The increasing informational 
component of PGRs is best illustrated by the evolution of agricultural intensification and 
commercialization over time. Primitive hunters and gatherers societies have domesticated 
wild species, creating the basis for permanent agricultural systems. These early farmers 
selected and replanted the best seeds and so improved crops in terms of suitability for human 
cultivation. Crop improvement evolved over thousands of years into the development of 
landraces – farmers’ varieties that are adapted to local growing conditions and consumption 
preferences. It was only some 100 years ago that crop improvement changed tremendously 
when conventional breeding of modern varieties was introduced, using genetic principles 
based on the phenotype or physical characteristics of an organism. During this phase, the first 
high-yielding hybrid maize varieties were produced as well as the semi-dwarf wheat and rice 
varieties that led to the Green Revolution about 50 years ago. The modern varieties that were 
developed in this period have been widely adopted and shaped the intensive agricultural 
production systems. The current phase of crop improvement research is based on molecular 
science, which also permits the introduction of genetic materials from sexually incompatible 
organisms. These new techniques seriously expanded the range of genetic variations that can 
be used in plant breeding. It allows transferring genes responsible for a particular trait into a 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5 This point is also made with regard to resources in general. An example is the “functional theory of resources” 
of Zimmermann (1964).  
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crop variety, while preserving desirable qualities from that existing crop variety or even 
landrace (Raney & Pingali, 2005).  
 
The evolution of agricultural intensification and commercialization illustrates how scientific 
advancements, together with the acquired knowledge, changed the way new plant varieties are 
developed. New insights in molecular science, which can be used in both traditional breeding 
and genetic engineering, not only expanded the range of such varieties, it also accelerated the 
breeding process. Plant breeding has become a specialized task that is no longer vertically 
integrated in farm operations and breeders are now looking at PGRs as a pool of genetic 
information (Eaton, 2013). As already described in the beginning of this chapter, plant 
breeders use both raw and worked PGRs as inputs to the breeding process. They use tangible 
parts of these resources but in a highly sophisticated manner, relying a lot on the information 
this tangible material carries. Modern techniques such as molecular mapping and chemical 
prospecting and screening offer means for quicker discovery of valuable genetic information 
from biological material (Straus, 2005). This information, found in genes or other subcellular 
components, reveals the particular characteristics and use of the tangible material. As Roa-
Rodríguez and Van Dooren (2008, p. 3) put it, “since the discovery of the DNA and with the 
advances of biotechnology that have permitted the characterization of genetic material and 
diversified the ways in which the genetic information can be used, the informational 
component of the PGRs has become the main object of global regulation of property, 
relegating the tangible biological components to an unimportant second place”. However, the 
growing importance of information in plant breeding has simultaneously created difficulties 
with capturing the benefits that come with it. This has everything to do with the public good 
character of information and thus of improved plant varieties. 
 
2.1.5 Improved plant varieties as a public good 
 
The importance of information in plant breeding makes that improved plant varieties are often 
described as public goods – an economic term that refers to goods that are non-excludable and 
non-rival in consumption. Being non-excludable means that it is not possible to prevent 
individuals from enjoying the good once it is available. Being non-rival in consumption 
means that the use of the good by one individual does not compete with the use by somebody 
else (Krugman et al. 2008). Examples of public goods that are often put forward are fresh air, 
street lightening and national defense. The two characteristics of being non-excludable and 
non-rival are generally seen as problematic, since because of this, third parties would free ride 
on the provision of public goods, leading to reduced incentives to produce such products. 
Rosenberg (2012) illustrates this very clearly with the apposite example of crop rotation. 
Establishing the enhancement of crop rotation in agricultural yields would take several 
growing seasons and during this time there will be no or less production. Discovering and 
testing the idea would therefore be costly and risky. No one has the incentive to undertake the 
experiment, but everyone has an incentive to watch others undertake it and copy it should the 
innovation work. If no one has the incentive, good ideas such as crop rotation could still be hit 
upon by accident, but generally there would be a permanent and inefficient underinvestment 
and undersupply of such goods.  
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The above-described example, with resulting public good problems, largely applies to plant 
breeding, even though this activity results in an actual product. The physical embodiment of 
the invention of the plant breeder is the new seed. This seed is the product of the invention, 
which on its turn is based on the idea of crossing certain varieties in one way or another 
together with insights into the possible results of this process (Eaton, 2013). These ideas and 
insights (about traits, progeny, methods and tools) embody the informational component and 
are practically impossible to keep as a so-called trade secret. With modern techniques, it is 
becoming increasingly easier for other breeders to read the genetic code of the improved plant 
variety and reap the benefits of the breeders work. Although one could theoretically protect 
the seed by simply prevent its use by others, this would not only make it impossible to 
commercialize the seed, it would also be a troublesome task because of the biological fact that 
agricultural plants are self-reproducing. This capability of self-reproduction as carrier of 
genetic information clearly reveals the limits of ownership. Once someone else would acquire 
the seed, either legally or not, it is impossible for the breeders to prove that the genetic 
information used was exclusively theirs (Straus, 2005).6 In order to solve these problems, 
IPRs are put in place. 
 
2.2 IPRs for plant varieties 
 
IPRs for plant varieties can be understood of as a mechanism to address the previously 
described problems that are attached to public goods. This rationale does not only apply to 
improved plant varieties but it is the general economic justification of intellectual property 
protection. When focusing on the evolution of IPRs for improved plant varieties specifically, 
it will appear that also political-economic pressure from various interest groups have played a 
determining role. The result of these developments is a wide scope in intellectual property 
protection for plant varieties. By systematically analyzing some of the elements in which 
these different sorts of intellectual property protection vary, this section already introduces 
some of the specific debates that are surrounded by IPRs for improved plant varieties.  
 
2.2.1 The rationale for IPRs 
 
IPRs provide the right to exclude others from commercializing an invention or other product 
of a creative mind. Its legal framework currently protects creative products such as 
trademarks, technical innovations, databases, literary works, musical compositions, and plant 
varieties (Lévêque & Ménière, 2004). As different sectors call for different rights regimes, 
IPRs should be seen as an umbrella term. Depending on the type of innovation, copyrights, 
patents, industrial designs, trademarks or trade secrets, are granted to the creator or inventor 
(Apte, 2006).  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
6 There have been used other means by breeders that prevented their innovative products and processes from 
falling into the public domain. Traditionally, the two most important strategies have been the use of hybrid 
technology and contracts with seed multipliers and farmers (Eaton, 2013).  
!
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The economic justification of IPRs is that they solve market failures related to public goods. 
By offering an exclusive right for a limited period, intellectual property law addresses the 
problems of non-excludability and non-rivalry and it is generally claimed that this is realized 
by striking the balance between incentive and access: On the one hand, IPRs provide 
incentives for innovation and disclosure, while on the other hand they create a temporary 
monopoly (Eckert & Langinier, 2011). As a result of this mechanism, research and 
development (R&D) enterprises are made viable as they can market their products exclusively 
and recoup the invested costs of human and material capital during the monopoly period. 
After this period, the innovators lose their ability to capture royalties (through licensing) and 
the innovation passes into the public domain, resulting in knowledge externalities that benefit 
society (De Jonge & Korthals, 2006). This does not mean, however, that the IPRs system is 
entirely efficient. Many times, there is duplication of investments as various companies are 
simultaneously working on the same or comparable products. More important, during the 
monopoly period of which the length varies among the different types of IPRs, the rationing 
of consumption generates a deadweight loss for society (Lévêque & Ménière, 2004). This 
rationing is the result of the margin that is placed above the price that would be charged in a 
competitive market. Due to this inefficiency, IPRs are generally described as a “second-best 
solution” or “necessary evil” to address the relating market imperfection.7 The costs and 
benefits of IPRs, both public and private, are shown in Table 1.  
 
Table 1: Public and private costs and benefits of IPRs 
 

 Cost Benefit  

 
Public  

 
Deadweight loss 

Duplication of investment 
 

 
Knowledge externalities 

 

Private Investment in R&D Royalties 
Profit margin 

 
Legal protection for improved plant varieties is generally justified in similar instrumentalist 
terms. Intellectual property protection for plant-related innovations reduces free riding and 
enables breeders to recoup their costs for investments. Society as a whole would benefit 
because of the development of seeds and plants with new and favorable traits, together with 
the reduced requisite for governments to fund or subsidize such activities (Helfer & Austin, 
2011). This way, farmers would be benefited by for example higher yield potential and better 
pest resistance, while consumers would benefit through enhanced flavors, increased 
preservation quality, and so on.  
 
But IPRs should not only be seen as attributions of inventiveness. It is also a commercial tool 
and a source of power, both heavily influenced by technological change (Rajan, 2006). IPRs 
steer innovation, but conversely, technological change steers the development of the IPRs 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7 For a detailed analysis of the efficiency of IPRs, see for example Lévêque & Ménière (2004).  
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system as it continuously presents new challenges and disrupts the formation of various 
interests. Accordingly, innovations in biotechnology have catalyzed changes in the 
intellectual property regime, gradually extending the system in the area of life forms. The 
process of institutional change that comes with it is driven by an interaction of various actors 
that seek to influence the adjustments to their benefit (Eaton, 2013). The increased value of 
PGRs also played a significant role in these changing property rules, as was also recognized 
by Raustiala and Victor (2004, p. 7): “When the private value of a good rises, potential 
owners will agitate governments to change property rules to allow capture of the added value. 
An increase in the value of the resource because of an exogenous circumstance, such as a 
technological development or the discovery of a new application, may create a sufficient 
incentive for the development of property rights.” The current IPRs regime for improved plant 
varieties, as well as the economic, political and technological factors that shaped it, can be 
best understood by exploring its historical development.  
 
2.2.2 The evolution of IPRs for plant varieties 
 
Traditionally, products or phenomena of nature have not been patentable. As Louwaars 
(2007) identifies, this exemption from patent laws had moral, political and technical reasons. 
Moral in the sense that life is sacrosanct and should not be owned. Political as food security 
should not be threatened with the presence of commercial monopolies. And technical reasons 
relating to problems with the application of the patent system to plants and varieties.8 Despite 
these reasons, intellectual property rights gradually entered the life science domain, and more 
particular, the plant breeding sector.  
 
During the 1920s, the first pressure for property rights in plant breeding arose, as the first 
businesses in this sector emerged in the United States and Europe. Through a process that is 
generally referred to as “rent-seeking”, these producers lobbied their governments for legal 
protection of their plant varieties as a way to prevent free riding on their investments (Roa-
Rodríguez & Van Dooren, 2008).9 Before this, agricultural research was almost entirely 
funded by countries’ governments and performed by public research institutions and 
universities. At that time, governments played a crucial role in the agricultural sector in 
general. In the United States, for instance, farmers were given free seed by the government 
until the 1920s. Nonetheless, Intellectual property rights in plant breeding first appeared in the 
United States with the Plant Patent Act (PPA) in 1930, which allowed innovators to claim 
IPRs over plants that reproduce asexually (Raustiala & Victor, 2004). Because of its limited 
scope, the PPA avoided the genetic diversity problem of sexually propagated species and the 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8 It is arguably impossible to meet the novelty criterion, as the existing natural diversity is not sufficiently 
known to the patent examiner. Furthermore, mutations may change the inherent genetic diversity within a plant 
variety, creating problems with the description of the protected subject matter (Louwaars, 2007). 
9 Rent-seeking behavior would include all of the various ways by which individuals or groups lobby government 
for taxing, spending and regulatory policies that confer financial benefits or other special advantages upon them 
at the expense of taxpayers, consumers, or of other groups or individuals with which the beneficiaries may be in 
economic competition. See: http://www.auburn.edu/~johnspm/gloss/rent-seeking_behavior.  
!



! 19!

issue of food security as it excluded edible tubers and potatoes (Louwaars et al. 2005).10 Yet, 
it represents an important historical development, as it was the first legal system that 
protected plant varieties through intellectual property law. In Europe, the different legal 
systems dealing with IPRs for plant varieties that endorsed from the 1940s were harmonized 
with the Convention for the Protection of New Varieties of Plants in 1961, which established 
the Union for the Protection of New Varieties of Plants (UPOV). The UPOV system provides 
standard protocols for assessing and describing the unique characteristics of a new variety and 
it established a so-called sui generis system for the protection of these plant varieties, known 
as plant breeders’ rights.11 Countries implemented this legal framework over time, leading to 
the current number of 71 member states (www.upov.int).   
 
The UPOV system was revised three times – in 1972, 1978 and 1991 – and accordingly 
gradually strengthened the rights of the breeder. Under the UPOV 1978 Act, a plant variety is 
eligible under protection if it is (1) new, (2) distinct from other varieties by virtue of its 
qualitative and quantitative characteristics, (3) uniform with regard to the specific features, 
and (4) stable, such that the variety’s essential characteristics persist even after repeated 
reproduction. When a variety meets these four requirements, the producer is allowed to (1) 
produce the variety’s propagating materials for purposes of commercial marketing, (2) offer 
these materials for sale, and (3) market these materials. With the 1991 Act, these exclusive 
rights were expanded as this also allows for (1) reproducing the protected variety, (2) 
conditioning it for propagation, (3) importing and exporting the variety, and (4) stocking the 
variety for any of these purposes (Helfer & Austin, 2011). Although many countries still 
operate under the UPOV 1978 Act, any country that now applies for membership needs to do 
this under the 1991 Act (Eaton, 2013).  
 
While most European countries introduced UPOV systems, the US passed its own form of 
plant variety protection: the Plant Variety Protection Act (PVPA) of 1970. Although the US 
did not become a member of UPOV until 1981, the PVPA was clearly influenced by the 
UPOV 1961 Act (Aoki, 2007; Blair, 1999). However, when plant varieties later also became 
eligible for so-called utility patents in the US, some major distinctions between different sorts 
of IPRs became apparent. The differences between utility patents and plant breeders’ rights 
are found in the extent to which breeders and seed companies can protect their materials from 
their use by competitors (breeders’ exemption) and the extent to which farmers are allowed to 
save and exchange the protected seed (farmers’ rights). It is for these differences that the 
UPOV system – which wields plant breeders’ rights and not the more industrial utility patents 
– is generally argued to provide a type of protection for plant varieties that better suits the 
agricultural sector, taking more into account the biological nature of the protected subject 
matter and the traditional ways of handling seed (Louwaars, 2007). But suitable or not, the 
patent system has been modified to include the protection of living organisms, especially with 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
10 The US Plant Patent Act provided intellectual property rights for vegetatively propagated crops and other 
plants propagated through cuttings (Roa-Rodríguez & Van Dooren, 2008). 
11 A sui generis IPR is one that is specifically designed to protect a single type of subject matter. The TRIPS 
agreement, for example, requires countries to provide patents or a sui generis form of plant variety protection, 
like plant breeders’ rights (Apte, 2006).  
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the emergence of biotechnology in the 1980s. In the US, several court decisions expanded the 
patentability to this new area of technology, starting with the landmark court case of Diamond 
v. Chakrabarty in 1980 (Box 1), in which the US Supreme Court held that anything new that 
is made by man can in principle be patented, whether living or non-living (Van den Belt, 
2012). These developments in the US do not have immediate implications for other countries 
since IPRs are national in scope, but they are indicative of the type of pressure that the entire 
plant breeding industry faces. Countries now have a large diversity in IPRs legislation for 
plants and varieties, varying among UPOV 1978, UPOV 1991, patents and utility patents 
(Louwaars et al. 2005). In order to compare these different legal systems, two key concepts 
wherein these systems diverge will be explained, namely the “breeders’ exemption” and 
“farmers’ rights”.  
 

 
2.2.3 The breeders’ exemption 
 
In simple terms, the breeders’ exemption means that protected varieties may be used by other 
breeders for further breeding. In plant breeding, this access to protected varieties is of crucial 
importance as new varieties are developed by reassembling existing varieties (Moschini & 
Yerokhin, 2008). It can be viewed as a compromise between complete protection through 

Box 1: Diamond vs. Chakrabarty (1980) 
 
Chakrabarty invented a genetically engineered bacterium capable of breaking down crude 
oil. This breaking down of crude oil was done in a way that no naturally existing bacterium 
was capable of. Chakrabarty was denied claims to the bacterium itself, but the United States 
Patent Office allowed Chakrabarty’s claims to the specific method of producing the 
bacteria, as well as to an inoculum containing the bacteria. The bacterium itself was not 
patentable on the grounds that microorganisms are living things and “products of nature”. 
However, this decision was reversed when the case was taken to the US Supreme Court, 
which granted a utility patent (Blair, 1999). This decision was based on the reasoning that a 
utility patent could be granted to anything under the sun that is made by man, including a 
living organism altered via inventive human agency. The specific information that was 
sequenced by the researcher was viewed as producing something that did not occur in 
nature, regardless of these gene sequences being naturally occurring materials. The 
conclusion greatly increased the patenting of genetically engineered crops and plant 
varieties above what was allowed under the 1930 PPA and 1970 PVPA (Aoki, 2011). As a 
result, huge amounts of capital entered the emerging biotechnology industry in the 
following years (Van den Belt, 2012). 
 
Other US court cases that further extended the scope of patent application were (Eaton, 
2013): 
• Ex Parte Hibbard (1985), which allowed a whole plant to be considered as patentable 

subject matter as it embodied biological inventions. 
• J.E.M. Ag Supply Inc. v. Pioneer HiBred International Inc. (1995), which allowed plant 

varieties to be eligible for utility patents, despite the availability of plant breeders’ 
rights.!
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IPRs and open access, since it only allows the use for research purposes and not for 
commerce. It thus finds a middle ground between creating incentives to innovate and the so-
called “tragedy of the anticommons”, which refers to the idea that protection, although 
initially aimed at solving the incentive problem, might curtail innovation (Box 2). The 
breeders’ exemption is one of the cornerstones of plant breeders’ rights in the UPOV 
conventions, although there can be identified some slight differences between UPOV 1978 
and UPOV 1991. While protected varieties can be freely used in a competitor’s breeding 
program under UPOV 1978, UPOV 1991 only allows this under the condition that the results 
of certain breeding methods will not produce so-called “essentially derived varieties” (EDVs), 
which may fall within the rights of the breeder of the original variety (Louwaars et al. 2005).12  

 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
12 EDVs are those varieties that found to be essentially derived from a previously protected variety. The owner 
of this previously protected variety will have the same rights over this EDV as he already has over his protected 
variety (Apte, 2006). The introduction of EDVs particularly addresses the relatively easy protection after 
“cosmetic modifications”, especially in the mutation of ornamental or fruit plants (Dhar, 2002). 

Box 2: The tragedy of the anticommons 
 
The tragedy of the anticommons is derived from the more commonly known “tragedy of the 
commons”, which is used in economics to refer to the overexploitation of resources when 
access is free. Anticommons, on the other hand, refers to a property regime in which 
resources are owned, excluding others from their use, in this case, through IPRs. An 
anticommon is clearly defined by Heller (1999, p. 54) as: “… a type of property regime that 
may result when initial endowments are created as disaggregated rights rather than as 
coherent bundles of rights in scarce resources. More generally, one can understand 
anticommons property as the mirror image of commons property. […] In an anticommons, 
by my definition, multiple owners are each endowed with the right to exclude others from a 
scarce resource, and no one has an effective privilege of use. When there are too many 
owners holding rights of exclusion, the resource is prone to underuse – a tragedy of the 
anticommons.” In plant breeding, IPRs are created as disaggregated rights rather than as 
coherent bundles of rights, and this is precisely what makes the tragedy of the anticommons 
relevant. Moreover, plant breeding is cumulative in the sense that new varieties are build 
upon previous research and varieties (Rangnekar, 2004; Aoki, 2009). In fact, each variety 
contains elements derived from more than one source. As it is described in this research, 
there has been a dramatic expansion in the scope of patentable subject matter. With newly 
emerging technologies, these developments have also given rise to a substantial increase in 
patents on gene sequences and molecular biological techniques. The multiple and 
overlapping IPRs must all be cleared before such research tools can be used. Depending on 
the complexity of a variety, its development may involve the use of dozens of research tools 
that are protected by IPRs. A good example is GoldenRicetTM, a genetically engineered rice 
variety that was developed using technologies that are protected by some 70 patents owned 
by 31 different organizations (Rangnekar, 2004). If only a small part of the needed genetic 
resources and research tools in plant breeding are protected through IPRs, it could already 
become excessively costly to obtain “freedom to operate” (Van den Belt, 2012). As a result, 
there will be a less than optimal level of production.  
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The breeders’ exemption does not apply for US utility patents. As the court ruling in Madey v. 
Duke affirmed, even the possibilities to use the so-called “research exemption” – that only 
allows researchers to do research on a protected invention, and not research with a protected 
invention – is highly uncertain (Louwaars, 2007). Many plant breeders, as well as experts in 
the field, have taken the position that the research exemption under US patent law is too 
restrictive to allow continuous progress in breeding and that this should be adjusted in order 
to meet the needs of this activity (Correa, 1995). 
 
2.2.4 Farmers’ rights 
 
Under the UPOV 1978 Act, “farmers’ rights” (or “farmers’ privilege”) allow farmers who 
purchase seed of a protected variety to save from those crops and to replant without additional 
payments (Aoki & Luvai, 2007). The scope of these rights vary heavily across UPOV 1978 
countries where some countries allow farmers only to save and replant seeds from purchased 
protected varieties and other countries also permit them to trade or sell limited quantities to 
other farmers (Helfer & Austin, 2011). Farmers’ rights emerged from the imbalance in 
protection between raw PGRs and worked PGRs. While improved plant varieties are eligible 
for intellectual property protection, local farmers’ varieties or landraces were considered raw 
PGRs, making them freely appropriable. But there is something significantly controversial 
about this distinction, as farmers have grown, selected and replanted their PGRs for thousands 
of years. The landraces that have resulted from these practices do not qualify for legal 
protection, while this material is now used by plant breeders, protected, and sold to, in some 
cases, these same farmers.13 The introduction of farmers’ rights is an attempt to restructure 
this imbalance, and to recognize farmers as the historic, present, and future stewards and 
innovators of PGRs (De Jonge & Korthals, 2006). Yet, the UPOV 1991 Act dramatically 
limited farmers’ rights. The seed industry greatly lobbied their governments, resulting in 
Article 15.2 that made farmers’ rights optional and allowed each UPOV member to decide 
whether or not to introduce such rights in their national laws (Aoki, 2009). Furthermore, 
farmers’ rights were reduced since farmers are allowed to save seeds for future use only 
within reasonable limits and subject to the safeguarding of the legitimate interest of the 
breeder. Also, exchanging or selling seed was entirely prohibited (Helfer & Austin, 2011).  
 
The breeders’ exemption and farmers’ rights hence limit two different lines that IPRs offer the 
plant breeding industry: protection against competing breeders and protection against the 
consumers. As it is explained in this chapter, the extent to which the breeders’ exemption and 
farmers’ rights apply differ among the type of intellectual property protection (plant breeders’ 
rights or utility patents), but also among the different UPOV Acts. Table 2 provides an 
overview of the main differences in IPR systems for plant varieties.  
 
 
 
 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
13 Landraces lack the uniformity and stability that is needed for intellectual property protection (Aoki & Luvai, 
2007). 
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Table 2: Comparison of principal differences among IPR systems for plant varieties 
 

  
UPOV 1978 

 
UPOV 1991 

 
Plant patents 

(US) 

 
Utility patents 

over plant 
varieties 

(US) 
 

 
Protection 

 
Varieties of species 

listed by country 

 
Varieties of all 

genera and species 

 
Varieties of 
asexually 

reproduced plants, 
except uncultivated 

and tuber 
propagated plants 

 

 
Varieties of 

sexually reproduced 
plants 

Duration of 
protection 

15-20 years, 
depending on crop 

20-25 years, 
depending on crop 

 

20 years 20 years 
 
 

Requirements Novelty 
Distinctness 
Uniformity 

Stability 

Novelty 
Distinctness 
Uniformity 

Stability 

Novelty 
Distinctness 

 
Stability 

Novelty 
Utility 

Non-obviousness 
Industrial 

application 
 

Exclusive rights Multiplication of 
variety for 

commercial 
purpose 

Multiplication of 
variety for 

commercial 
purpose 

 

Reproduction or 
sale of patented 

plant 

Multiplication of 
variety for 

commercial 
purpose 

Exemptions For further breeding 
 
 
 

For private and 
noncommercial use 

For further 
breeding, restricted 

in case of EDV 
 

For private and 
noncommercial use 

 
Farmers’ privilege 
permitted, taking 
into account the 

legitimate interest 
of the breeder 

 

 Research 
exemption? 

 
Sexual reproduction 

of the claimed 
variety 

 
Products derived 
from the variety 

 

 
Source: adapted from Helfer & Austin (2011) and Louwaars et al. (2005) 
!
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2.3 The international landscape of IPRs 
 
IPRs have entered the plant-breeding sector as a result of efforts to stimulate innovation and 
economic growth, as well as political-economic pressure from various interest groups. 
National legislators implementing one of the above-described protection systems need to 
balance the moral dimension of rights and the role of IPRs in increasing welfare in their 
country (Louwaars, 2007). The simple reasoning that these legislators therefore need to 
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implement the level of protection that best suits their countries’ needs would ignore the fact 
that countries are part of a highly interdependent global economy. It is for this reason that the 
international landscape of IPRs has become a much-debated issue.  
 
2.3.1 The national character of IPRs 
 
IPRs are national in character, meaning that a patent – or any other type of intellectual 
property protection – that is granted in one country, is not valid globally. If a patent is granted 
in the US, for example, this patent is only valid in the US, unless the patent holder applies for, 
and secures, protection in additional countries. This implies that all countries in which this 
patent holder wants to secure the exclusive rights over a certain product, need to have in place 
an adequate legal system to do so. However, many developing countries lack such a legal 
system, especially when the protection of plant varieties or biological materials are concerned, 
with the result that these countries practically confine the thousands of biotechnology related 
patents that are recognized in many other countries (Falcon & Fowler, 2002). As the 
inventions that are protected by IPRs are generally non-rival and non-excludable in nature, the 
most beneficial option for countries that want to use foreign technologies is simply not have 
intellectual property protection at all. This way, countries would be able to free ride on these 
foreign inventions (Louwaars, 2007). Although this has been the case for many countries, this 
situation is changing rapidly.  
 
International treaties and conventions have governed various aspects of the implementation of 
intellectual property protection on a global scale. The World Intellectual Property 
Organization (WIPO) has a lead role in coordinating and collecting information on the 
existing IPRs and offers an important service in assisting developing countries to implement 
the legal requirements for an IPR system (Wright & Pardey, 2006). Yet, the most influencing 
legal instrument that now regulates IPRs globally has been negotiated outside of the 
international treaties and conventions that were traditionally associated with intellectual 
property protection.  
 
2.3.2 The TRIPS agreement 
 
During the 1986-1994 Uruguay Round of the General Agreement on Tariffs and Trade 
(GATT), which is now the World Trade Organization (WTO), the multilateral agreement on 
Trade-Related Aspects of Intellectual Property Rights (TRIPS) was negotiated. The TRIPS 
agreement contains minimum standards on the protection through intellectual property, which 
need to be implemented by all member countries of the WTO. When countries fail to do so, 
they may be subjected to a dispute settlement procedure within the WTO and receive trade 
sanctions in any possible area (Correa, 1995). The development of the TRIPS agreement was 
highly influenced and monitored by international industries, especially from the US, in the 
areas of pharmaceuticals, chemicals, trademarks and copyrights (Wright & Pardey, 2006). 
Although many spectators reckon the globalization of IPRs to be in favor of technology 
providers, others argue that there is a correlation between the strength of IPRs in developing 
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countries and the level of foreign direct investments.14 For sure is that the relationship 
between intellectual property protection and international trade has become highly 
controversial in recent years. It has led to many international negotiations and disputes about 
international trade in general, but particularly about the implications for developing countries, 
which are concerned with their decreased ability to use the already existing technologies. The 
objectives of the TRIPS agreement are described in Article 7, specifying that: “The protection 
and enforcement of intellectual property rights should contribute to the promotion of 
technological innovation and to the transfer and dissemination of technology, to the mutual 
advantage of producers and users of technological knowledge and in a manner conducive to 
social and economic welfare, and to a balance of rights and obligations.” Yet, many 
developing countries hence perceive the TRIPS agreement as an impediment to use 
technological knowledge to promote public interest goals such as health, nutrition and 
environmental conservation (Juma, 1999). 
 
With regard to PGRs, Article 27.3 of the TRIPS agreement states that “plants (…) other than 
microorganisms, and essentially biological processes for the production of plants (…) other 
than non-biological and microbiological processes” may be excluded from patentability. 
However, this article proceeds with prescribing that “members shall provide for the protection 
of plant varieties either by patents or by an effective sui generis system or by any combination 
thereof”. The possibility to exclude patents has led to different approaches of countries in 
protecting their worked PGRs. Some countries do not opt for the implementation of the 
patent-excluding TRIPS provision and hence use patent law. Other countries have used the 
room for exemption and exclude plants, and in some cases all genetic material, from patent 
protection. But as the article dictates, countries need to put in place an effective sui generis 
system when exempting patent protection. In the US and Europe, this sui generis system was 
generally understood of as the plant breeders’ rights system of UPOV. However, other models 
could be included as well (Van Overwalle, 2005). Surprisingly, there are few countries that 
merely use the more limited protection of worked PGRs, especially when developing 
countries are considered. Among the reasons for this is that many developing countries have 
given up the alternatives available under TRIPS in negotiations with their more powerful 
trading partners. As the TRIPS agreement forces developing countries to implement minimum 
standards in intellectual property law, there is an increasing presence of bilateral trade 
agreements between these countries and their industrialized trading partners on IPRs 
provisions that even go beyond the minimum TRIPS standards. These so-called TRIPS-plus 
agreements thus have a bilateral approach, requiring developing countries to introduce patent 
protection on plant varieties or genes. In other cases these countries are forced to become a 
member of UPOV (Louwaars, 2007). The TRIPS and TRIPS-plus agreements have, to a great 
extent, further removed the open sharing and knowledge dissemination in PGRs.   
 
 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
14 See for example Lesser (2005) and Kanwar and Evenson (2003), arguing in favor of stronger IPRs, and 
Maskus (2000) arguing that stronger IPRs will shift the terms of trade in favor of industrialized countries.  
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2.4 The demise of the common heritage system 
 
IPRs have dramatically privatized worked PGRs, allowing for the protection of new plant 
varieties as well as smaller products or methods that are used in plant breeding. The TRIPS 
agreement has radically extended this privatization by implementing it in the global trade 
system. Still, raw PGRs cannot be exclusively protected as these are simply found in nature 
and not (yet) manipulated by man (Safrin, 2004). It is true that, as Roa-Rodríguez and Van 
Dooren (2008) emphasize, the emergence of IPRs has made it possible for raw PGRs to be 
alienated through being “worked” in a way. A patent, for instance, can be obtained when a 
certain gene that was found in a wild plant has been removed, isolated and identified with a 
useful function.15 Yet, such an isolated and purified gene does not exist in that form in nature 
(Safrin, 2004). Although the line between raw and worked PGRs has become complex and 
blurred, raw PGRs hence stayed out of the intellectual property regime. Plant breeders and 
seed companies continued to gather raw PGRs from around the world in the belief that 
genetic information was scientific knowledge and could not be owned (Raustiala & Victor, 
2004). Nonetheless, also raw PGRs have shifted out of the commons as a result of changing 
international regimes.  
 
2.4.1 The common heritage system 
 
Traditionally, people have viewed PGRs as part of a global commons. This view was 
reflected in the International Undertaking on Plant Genetic Resources (IUPGR), which was 
adopted by approximately one hundred countries in 1983. The undertaking formed a 
nonbinding agreement that was negotiated under the FAO and stated: “The undertaking is 
based on the universally accepted principle that plant genetic resources are a heritage of 
mankind and consequently should be available without restriction.”16 The idea of common 
heritage is clearly described by Bartha Knoppers (2003, p. 2) as that which “argues against 
private appropriation in favor of sharing, administration in the common interest, benefits and 
burdens equitably distributed, equitable access, peaceful use and preservation for future 
generations.” Although the FAO Undertaking attempted to counter the ownership of both raw 
and worked PGRs, many industrialized countries refused to allow for open access to the latter 
form. As a result of this opposition, the FAO adopted an Annex to the Undertaking in 1989 
that provided an “agreed interpretation”. Because of this, the usage of the common heritage 
approach towards all PGRs can merely be called a symbolic victory (Raustiala & Victor, 
2004). For raw PGRs, the FAO Undertaking meant that they were a freely accessible good, 
like information in the public domain, and without the exclusive preserve of any single user or 
nation. It practically meant that, during these times, researchers were allowed to freely collect 
samples of genetic material, with only two exemptions: The researchers and scientist were not 
allowed to infringe on private or state property to obtain their material and they needed to pay 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
15 The recent ruling in Myriad Genetics limited these isolation possibilities, allowing only the isolated cDNA 
sequences (Ledford, 2013). 
16 Article 1 of the International Undertaking on Plant Genetic Resources for Food and Agriculture. Available at 
http://www.fao.org/Ag/cgrfa /iu.htm.  
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the collectors of the material for their services. In any other circumstance, there was no 
obligation to obtain national government approval for these sampling activities (Safrin, 2004).   
 
Nevertheless, this approach towards raw PGRs entirely changed with the Resolution of the 
International Undertaking on Plant Genetic Resources for Food and Agriculture in 1991 (Roa-
Rodríguez & Van Dooren, 2008). In this resolution, the common heritage concept was 
subjected to the sovereignty states over their PGRs. It was from this moment onwards that the 
common heritage concept was not only undermined by IPRs for worked PGRs, but also by 
state-sovereignty claims over raw PGRs.  
 
2.4.2 The CBD 
 
The state sovereignty claims over raw PGRs were expanded when the Convention on 
Biological Diversity (CBD) came into force in 1992. The CBD is a multilateral agreement 
that resulted from environmental concerns. It originated from the idea that economic 
incentives were necessary in order for developing countries to conserve their biodiversity 
instead of seeking rapid gains through the destruction of nature (Aoki & Luvai, 2007). In 
terms of ownership, the CBD clearly turns away from the common heritage idea as it 
positions that the conservation of biological diversity is a common concern of humankind and 
that states have sovereign rights over their biological resources (De Jonge, 2009).  
 
The CBD was not just an outcome resulting from environmental concerns. As a result of the 
emerging possibilities in biotechnology and the establishment of different systems for IPRs, 
the potential and use value of raw PGRs increased rapidly. Especially the poor but 
biodiversity-rich countries hoped that the CBD would give them the possibility to control the 
physical access to their raw PGRs, and through this, be able to capture the benefits from the 
use of these resources (Roa-Rodríguez & Van Dooren, 2008). It was for this reason that 
mainly developing countries favored the protection of their genetic material, as these are the 
nations that harbor the greatest amount of the world’s genetic diversity (Safrin, 2004). The 
outcome of the CBD was also supported by the international environmental movement, which 
had a major share in the outcome of the negotiations and considered the sovereign rights over 
raw PGRs as an adequate incentive for poor countries to stimulate nature conservation. The 
prospect was that these countries would take measures to safeguard their potentially valuable 
raw PGRs as they were now recognized to be theirs. Designated as the “grand bargain”, the 
CBD had to provide access to genetic resources for the emerging bio-industries in the North, 
in exchange for a fair share in the benefits of these resources for the South (De Jonge, 2009).  
 
As from the CBD, access to raw PGRs need to take place based on prior informed consent 
and mutually agreed terms negotiated with the country of origin (Falcon & Fowler, 2002). All 
of this would be done through a so-called “Access and Benefit Sharing” framework that was 
set up with the Nagoya Protocol of the CBD and successive Bonn Guidelines.17 The Access 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
17 The Bonn Guidelines, adopted in 2002, provide a framework for “Access to Genetic Resources and Fair and 
Equitable Benefits Arising out of their Utilization”. The Nagoya Protocol on Access to Genetic Resources and 
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and Benefit Sharing mechanism was generally seen as a tool for developing countries to 
redress an inherent imbalance of power with industrialized countries that have historically 
obtained raw PGRs free of charge. It addresses the seemingly unjust system in which raw 
PGRs flowed freely from developing countries to industrialized countries, while the flow of 
worked PGRs was protected and sold for higher prices. However, these potentially positive 
regulations have tended to operate differently in reality. One major criticism of the CBD is 
that virtually all countries see themselves as providers and hence sellers of their raw PGRs. 
This, in combination with the fact that no country seems to be a buyer, has led to a decreased 
international transfer of raw PGRs. In many developing countries, legislation is now highly 
focused on access restriction, designed to prevent abuse instead of capturing a share in the 
benefits (Falcon & Fowler, 2002). In addition, there is often a lack of clarity by user countries 
as to which institutions have the authority to grant access, while on the part of the provider 
countries there is often a lack of willingness to take responsibility to make such access 
decisions (Louwaars et al. 2006). Another problem with effectively protecting the raw PGRs 
through the CBD convention is that it is practically impossible to control all transfers. This, 
again, has to do with the fact that PGRs carry information, which is naturally transferring 
among organisms, ecosystems and countries. Also, researchers only need small quantities for 
research and development. As a consequence of the above, it becomes a very difficult task to 
prevent anyone from smuggling biological material out of a country (Koopman, 2005).  
 
2.4.3 Traditional knowledge 
 
Plant breeders increasingly recognize the value of raw PGRs, especially with the emergence 
of biotechnology. The CBD also reflects the awareness of developing countries of this 
increased value and the convention has given them the tools to protect these resources from 
being taken for free. But it is not only the raw PGR that biotechnology companies and public 
researchers are after. They are also interested in the existing knowledge that can be a lead to 
valuable characteristics in the resources that are already identified. Since searching randomly 
for interesting traits in raw PGR would be a very expensive and time-consuming task, 
traditional knowledge of the natural environment that indigenous communities have acquired 
over centuries bears high value (De Jonge, 2009). The WIPO describes traditional knowledge 
holders as “all persons who create, originate, develop and practice traditional knowledge in a 
traditional setting and context. Indigenous communities, peoples and nations are traditional 
knowledge holders, but not all traditional knowledge holders are indigenous” (WIPO, 2001). 
The users of traditional knowledge could be defined as “individuals or institutions making use 
of traditional knowledge for commercial or scientific purposes” (Van Overwalle, 2005 p. 
588). Indigenous communities are generally not able to protect their knowledge through the 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
the Fair and Equitable Sharing of Benefits Arising from their Utilization to the Convention on Biological 
Diversity, adopted on 29 October 2010, is an international agreement which aims at sharing the benefits arising 
from the utilization of genetic resources in a fair and equitable way, including by appropriate access to genetic 
resources and by appropriate transfer of relevant technologies, taking into account all rights over those resources 
and to technologies, and by appropriate funding, thereby contributing to the conservation of biological diversity 
and the sustainable use of its components (www.cbd.int). 
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CBD or through IPRs.18 Patents, for example, are designed for a competitive and industrial 
context. As traditional knowledge is developed in a cultural context, it is often impossible to 
meet the novelty, inventive step, and industrial application criteria. As a result, traditional 
knowledge holders often cannot protect their knowledge from being illegitimately taken by 
other interested parties, a phenomenon that is generally referred to as “biopiracy”, which is 
also used to describe similar practices related to raw PGR (Van Overwalle, 2005).19  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
18 It has been suggested that the term “genetic resources” in Article 15 of the CBD should be interpreted to 
include the knowledge of these resources. Even though this interpretation is not generally accepted, nothing 
prohibits a state from including this notion in such a way that the access to traditional knowledge is also 
governed by this provision (West, 2012). 
19 Biopiracy could be defined as “non authorized nor compensated access to and use of biological resources or 
traditional knowledge of indigenous people by third parties, without the appropriate authorization and in 
contravention to the Convention on Biological Diversity principles, and existing laws. This appropriation may 
take place through physical control, intellectual property rights over products which include illegally obtained 
elements or often through intellectual property claims” (Ruiz & Vernooy, 2012 p. 46). 
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3 Recovering the PGR commons 
 
 
3.1 A global justice perspective  
 
Chapter 2 explained how intellectual property-based enclosure advanced by the TRIPS 
agreement, and the sovereignty-based enclosure advanced by the CBD, have radically 
reduced the global PGR commons. The chapter not only described the shift in property 
regimes for PGRs, it also dealt with the specific causes and motivations behind this shift, 
having much to do with some problematic characteristics of PGRs in light of creating 
incentives for innovation in a free and globalized market system. This chapter will analyze the 
consequences of these changes from a perspective that goes beyond such efficiency and 
incentive explanations and justifications: a global justice perspective.  
 
3.1.1 Beyond the market failure paradigm 
 
Many scholars have studied the changing property regimes for PGRs, particularly the 
extension of IPRs through the TRIPS agreement, which is a much-debated issue in the current 
Doha Development Round of the WTO. However, in examining the effects of this shifting 
property regime, scholars generally use a perspective that is limited to the effects it has on 
efficiency and economic growth. Using this narrowed focus in judging the consequences of 
IPRs in plant breeding, it is rather easy to explain and justify the changes undergone in this 
sector. These explanations and justifications would fit the so-called “market failure 
paradigm”, holding that when markets cannot deliver efficient outcomes on their own, the 
government has to implement public policies or institutions that support this aim (Paavola, 
2009). Following this line of arguments, the provision of a temporary monopoly on the 
commercialization of an invention allows plant breeders to recoup the expenses incurred in 
the innovation process. The institution thus blocks free riders and secures an adequate 
incentive to engage in innovative activities. Exclusive protection will not only benefit plant 
breeders in the form of royalties they can charge for their products, it will also benefit the 
consumers who use the invented superior products. Moreover, IPRs eventually stimulate the 
production of public goods, as the inventions will become part of the public domain when the 
monopoly expires. These advantages are generally argued to outweigh the downsides of IPRs 
that come in the form of decreased static efficiency (deadweight loss) and the threat of the 
anticommons tragedy. From the same perspective, also the changing institutional environment 
for raw PGRs can be justified, as the CBD has been an attempt to solve comparable efficiency 
concerns to that of worked PGRs. Apart from efforts having to do with access and benefit 
sharing, the CBD aims to establish a more efficient framework for the conservation and 
utilization of the world’s genetic resources. By granting sovereign ownership over countries’ 
resources, the argument goes, countries would make better decisions in the management of 
these resources, as also the option value would be internalized in these decisions. 
 
It is undeniably helpful to understand, as well as to evaluate, currents shifts in the property 
regimes of PGRs from a perspective that focuses on efficiency and overall growth. Yet, this 
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perspective falls short in fully explaining the reasons for the emergence of the institutions that 
have privatized PGRs, let alone the consequences that these institutions entail. Actually, when 
the CBD and IPRs are criticized, a lack of efficiency created by the abundance of market 
failures is usually not put forward as the main problem. Rather, these institutions are often 
criticized because they do not sufficiently meet – or obstruct – other ethical standards than the 
efficiency criterion, namely that of distributional justice and the provision of human rights. 
From these perspectives, which can be grouped under the term “global justice”, the perfectly 
efficient allocation of resources, providing the greatest good for the greatest number, is not 
necessarily satisfying. The global justice perspective arises from the idea that the world is 
largely unjust. It is often used to refer to the global requirements of justice, conceived as a 
special class of reasons for action that apply primarily to the institutional structure of political 
and economic life (Beitz, 2005). Although more specific views on global justice diverge, 
common grounds are the high level of attention that is given to inequality and the importance 
of providing basic human rights.20 The prominent philosopher Peter Singer, for example, 
pleads for uniform standards and rules that can create equality between human beings, as well 
as between and within states. According to his view, this should be achieved through 
international institutions and agencies that can restrain the egotism of richer states in 
defending their interest against poorer states. Another philosopher in this field, Thomas 
Pogge, also emphasizes the need for institutional reform and political relationships, but more 
from the reasoning that rich peoples have the obligation to improve the situation of the poor.21 
But it is not in the scope of this research to thoroughly discuss the concept of global justice or 
the differences in its precise perceptions. Instead, the global justice concept will be used in its 
broader sense, based on the principles of equality and universality. This way, using the 
perspective of global justice to evaluate the institutions responsible for the changes in 
property regimes of PGRs, will lead to interesting insights that would not be obtained by 
simply using the market failure paradigm.  
 
3.1.2 IPRs and distributional justice 
 
The above-described principles of global justice are generally used to address three key 
questions (Papaioannou, 2012): Who should be targeted by a global theory of justice? What 
should be distributed? And, how should goods be distributed? Such questions can also be 
used to examine IPRs and it shows that there are various alarming distributional 
consequences. For the particular case of IPRs in plant breeding these distributional 
consequences can be best categorized according to the means by which they influence the 
distribution of objects: (a) the types of objects that will be developed: availability; (b) the 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
20 For a basic exploration of the concept of global justice, see for example Pogge (2001). 
21 Thomas Pogge proposes some specific measures that could reduce the gap between the rich and poor in the 
field of medicine and medical research. Many issues that are dealt with in this field, such as the problems that 
arise because of IPRs, show interesting similarities with some problems that are dealt with in this research. See 
for example Pogge et al. (2010). 
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differences in access that people have to these objects: access; and (c) the distribution of the 
IPRs themselves among various actors: concentration.22 
 
a) Availability 
 
Since commercial plant breeders and seed companies have the motive to make profit, their 
research is generally focused on innovations that are likely to generate high sales. Crops that 
are grown by small-scale farmers, especially those in developing countries, are therefore 
generally under-researched. As such, very little research has been directed towards crops such 
as sorghum, millet, cassava, potato or sweet potato (De Schutter, 2009). This is because these 
so-called orphan crops would only be used by the capital-poor, making it an unprofitable 
target for research in the private sector (Falcon & Fowler, 2002). According to a recent 
calculation by Beintema and Stads (2008) only 6 percent of privately funded agricultural 
research is focused on developing country agriculture. This availability problem has much in 
common with concerns that exist in the health sector, where the increasing importance of 
IPRs is also highly controversial. It is in this sector that observers often point to the so-called 
10/90 gap, referring to the current situation in which only 10 percent of global health research 
is devoted to conditions that account for 90 percent of the global disease burden (Korthals, 
2010).  
 
The evolution of IPRs in plant breeding has not only created a system in which there is 
merely an incentive to invent or produce products that are targeted towards the capital-rich. It 
has also allowed for the privatization of this industry. As the practice of plant breeding, as 
well as the commercial seed as end product, was previously considered to be a public good, 
the provision of such goods greatly depended on public research institutes and public funding. 
This gradually began to change since the 1930s, as since then there has been a steady increase 
in the level of private investment in plant breeding research. The share of these private 
investments especially increased from the 1990s onwards because a small number of 
agribusiness giants began to direct large amounts of money into biotechnology. Although 
public breeding programs continue to operate in many countries, there has been a general 
withdrawal from seed production activities by public organizations (Morris et al. 2006). 
Moreover, National Agricultural Research Institutes (NARIs) that do continue their plant 
breeding activities are often confronted with a dilemma as IPRs have changed the institutional 
environment. To be more precise, researchers working at NARIs and universities have been 
increasingly stimulated by research administrators to protect their created knowledge because 
they see the possibility to create additional income by licensing the invented and protected 
plant varieties (De Jonge, 2009). However, the ability to actually receive such incomes highly 
depends on the farmers’ demand for these varieties. As it is clearly stated by Louwaars et al. 
(2005, p. 4): “there is a danger that this heterogeneity may be translated into inequitable and 
questionable public research resource allocations, further reducing research on orphan crops 
and a smallholder focus in favor of breeding objectives and methodologies directed at large-

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
22 This categorization is based on that of DeCamp (2007) and Timmermann and Van den Belt (2013) who use 
this categorization to evaluate the consequences of IPRs for global health.!
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scale commercial production”. Public policy makers and research managers therefore need to 
carefully consider the extent to which IPRs are used in public plant breeding. If NARIs are 
forced to redirect their breeding strategies simply to remain financially viable, governments 
should provide the necessary funds for research. 
 
As commercial seeds are increasingly directed to the capital-rich, many of the seeds that are 
currently found on the market create specific implementation problems for small-scale 
farmers in developing countries. Although these seed varieties often have the potential to 
improve yields, sufficient additional inputs such as water and fertilizers are needed to achieve 
this end. Because of a lack in income, poor farmers are often not able to acquire such 
additional inputs. Moreover, these commercial seeds are generally directed to agro-ecological 
environments that are suitable for large-scale mono cropping. As poor farmers are generally 
situated in areas with specific environmental challenges (such as height or drought), landraces 
are often more appropriate (De Schutter, 2009).  
 
b) Access 
 
The exclusive right to sell their invention offer producers the possibility to regain their 
investments because they can charge higher prices compared to those in a competitive market. 
These higher prices may create an obstacle to accessing these products by poor farmers, as the 
protected seed may simply be unaffordable to them. Access to the protected plant varieties is 
also indirectly restricted as a consequence of the constraints imposed by IPRs to save and 
exchange the harvested seeds. Especially for small-scale farmers in developing countries, who 
traditionally rely on these practices, such restrictions could have detrimental consequences. It 
is for these reasons that the national implementation of farmers’ rights can make a huge 
difference in accessing protected varieties (De Schutter, 2009).  
 
c) Concentration 
 
The emergence of IPRs in plant breeding has led to a significant increase in concentration in 
the seeds business. The entering of agrochemical companies in the commercial seed sector 
has resulted in the unprecedented convergence between the key segments of the agricultural 
market. In 2008, the top 10 seed companies already represented 67 percent of the global 
protected seed market, with Monsanto, DuPont and Syngenta, the top 3 of this market, 
accounting for 47 percent of this share (De Schutter, 2009)23. This increasing concentration is 
even more apparent in the agricultural biotechnology sector, in which six companies 
controlled 98 percent of the market for protected biotech crops in 2003 (Tansey & Rajotte, 
2008). These few companies now control many key patents that are needed in the industry, 
which increases the barriers for new firms to enter the sector. In order to gain control over 
their protected material, as well as to be able to retain freedom to operate, larger companies 
often acquire smaller companies. DuPont, for example, paid 9.4 billion dollar for the 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
23 Monsanto alone accounted for 23 percent of the protected seed market. This includes a 65 percent share of the 
maize seed market and more than 50 percent of the soybean seed market (De Schutter, 2009).  



! 34!

company Pioneer, simply to strengthen its seed operation in maize (Falcon & Fowler, 2002). 
Other research institutions that want to use the traits or enabling technologies that are patented 
by one of these giant companies now need to have a commercial relationship or alliance in 
order to do so. If no such relationship exists, they will need something to offer in return, such 
as technologies, cash or favorable publicity when participating in a noble cause (Falcon & 
Fowler, 2002).   
 
3.1.3 IPRs and the right to food 
 
Even though there are diverging views on global justice, the most important views share the 
recognition of basic human rights (Timmermann & Van den Belt, 2013). When evaluating the 
consequences of IPRs for worked PGRs, there are various human rights that are of specific 
concern. First, many scholars and politicians have raised the question whether there should be 
a human right to food. Such a human rights framework could help countries not only to oblige 
themselves to make agricultural policies that maximize yields, but also to make policies that 
primarily influence who will benefit from those yield increases. It would require countries to 
place at the center of their efforts the needs of the most disregarded groups (De Schutter, 
2009). At the World Food Summit in 1996 and the Millennium Summit in 2000, for example, 
government representatives declared that each person has rights to adequate food that is safe 
and culturally appropriate (Pinstrup-Anderson & Watson II, 2011). Even more binding is the 
human right to food of the International Covenant on Economic, Social and Cultural Rights 
(ICESCR), a multilateral treaty of the United Nations.24 Article 11 of the ICESCR imposes 
three primary obligations on governments in the realization of the right to food. First, 
countries have to respect access to adequate food, meaning that they should not take any 
measures that would prevent this access. Intellectual property protection without adequate 
recognition of farmers’ rights could be seen as such a measure, since this obstructs the 
informal seed systems of farmers and hence their access to food. Second, countries have the 
obligation to protect the right to food. In India, this has resulted in the recommendation to 
provide state subsidies that enable farmers’ access to re-usable generic seeds and so to 
eliminate their increasing dependency on multinationals. Third, states have the obligation to 
fulfill the right to food. With regard to worked PGRs, this could mean that governments have 
to promote agricultural research that is directed at orphan crops, with the result that everyone 
will have access to adequate food (De Schutter, 2009). For clarification, the right to food 
under the ICESCR does not amount to providing everyone free food, but to ensuring adequate 
access and availability for all (Pinstrup-Anderson & Watson II, 2011). 
 
Interestingly, the right to food seems to be counterbalanced by Article 15 of the same 
ICESCR, which states that everyone has the right to protection of the moral and material 
interest resulting from any scientific, literary or artistic production of which he is the author. 
However, the Committee on Economic, Social and Cultural Rights seems to clarify this 
jeopardized balance by concluding that intellectual property is a social product and has a 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
24 The ICESCR was adopted by the United Nations General Assembly on 16 December 1966 and came into 
force on 3 January 1976. The Covenant currently has 160 parties. The United States has signed but not yet 
ratified the Covenant (treaties.un.org). 
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social function. It further notes that member parties have a duty to prevent unreasonably high 
costs for access to plant seeds or other means of food production (De Schutter, 2009).!
 
3.1.4 The CBD and distributional justice  
 
Where IPRs can be seriously criticized when evaluating its functioning and consequences 
from a global justice perspective, the CBD is partly founded by global justice concerns. This 
objective can be found in Article 1 of the convention, in which it is explicitly stated that there 
should be a “fair and equitable sharing of the benefits arising out of the utilization of genetic 
resources”. This benefit sharing has significant distributive consequences as it is constructed 
on a bilateral model of exchange and compensation based on the sovereign rights that states 
have over their PGRs. This way, poor countries are to be compensated for their contribution 
to the production of improved plant varieties by providing their raw PGRs (De Jonge, 2009). 
The access and benefit sharing mechanism of the CBD can also be perceived as an endeavor 
to correct for past injustice. This is because it addresses the unjust system that has been in 
place for decades, allowing the free flow of raw PGRs from developing countries to 
industrialized countries, while the flow of worked PGRs was protected and exposed to high 
monopoly prices.  
 
3.1.5 The CBD and the right to food  
 
Despite the affirmations in the CBD that states must provide “facilitated access” to the PGRs 
on which they have sovereign rights, it has failed to generate a significant flow in these 
resources. In fact, as it appears so far, the CBD has been a major obstacle to the access to 
PGRs by both researchers and the bio-industry (De Schutter, 2009). Hence, there appears to 
be a “tragedy of the anticommons” for raw PGRs as well, with the sovereign ownerships by 
countries obstructing the flow of germplasm on which the agricultural sector has historically 
depended (De Jonge & Korthals, 2006). In fact, a continuing flow of the world’s genetic 
resources is considered to be essential for global food security in the long run (De Jonge, 
2009). That PGRs have been distributed around the world for millennia can be easily 
illustrated. For example, it is estimated that Bangladeshi rice contains 4 varieties from its own 
landraces and 229 “borrowed landraces”, coming from other countries. Rice from the US 
comprises 219 native landraces and 106 borrowed landraces. Several studies suggest that 
similar interdependence applies to all major food crops (Blakeney, 2009). Hence, even though 
the CBD has been an attempt to address global justice concerns about the unfair distribution 
of resources itself, it has indirectly caused the emergence of another global justice concern, 
namely that of food security and accordingly the right to food.  
 
3.2 PGRs as an international public good 
 
Following from the analysis so far, the shift in property regimes for PGRs cannot simply be 
designated as being “good” or “bad”. So far, this research has shown that these changes have 
had multiple implications, differing for raw and worked PGRs, for the various stakeholders 
involved, and also differing among the ethical perspectives from which these implications are 
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evaluated. Resulting from this analysis, different “pros” and “cons” can be identified and 
these are summarized in Table 3. 
 
Table 3: The pros and cons of the various institutions regulating PGRs, viewed from an efficiency and 
global justice perspective. 
 

 
 

 
Efficiency 

 

 
Global justice 

 
  

Pros 
 

 
Cons 

 
Pros 

 
Cons 

IPRs and TRIPS Increases dynamic 
efficiency 

(innovation 
incentive) 

 

Decreases static 
efficiency 

(deadweight loss 
and tragedy of the 

anticommons) 
 

Supports ICESCR 
human right Article 

15 
 

Impedes ICESCR 
human right Article 

11 
 

Increases inequality 
(availability, access 
and concentration) 

 
 

CBD Internalizes 
externalities 

 
 

Tragedy of the 
anticommons 

 

Increases equality 
(access and benefit 

sharing) 
 
 

Impedes ICESCR 
human right Article 

11 
 

Considering the global justice cons, two specific institutions seem to be very promising in 
addressing some of the inconvenient consequences of the regime shift for PGRs. Together, 
the International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA) and 
the Consultative Group on International Agricultural Research (CGIAR) can play an 
important role in ensuring world food security and the specific needs of poor farmers in 
developing countries. 
 
3.2.1 The ITPGRFA 
 
The ITPGRFA can be understood of as an attempt to counteract the access and use 
restrictions of PGRs erected by state sovereignty and IPRs, and so to create an institutional 
framework that better suits the agricultural sector. Although the ITPGRFA can be seen as a 
counteract, it simultaneously confirms the sovereign rights over PGRs and hence is in 
harmony with the CBD. Better said, the ITPGRFA is the result of recognizing the “special 
nature of agricultural biodiversity, its distinctive features and problems needing distinctive 
solutions” (Louwaars et al. 2006, p. 61). The ITPGRFA was convened by the FAO in 2001 
and is currently ratified by over 120 countries. Central to the ITPGRFA is Article 10.2, 
containing the agreement to “establish a multilateral system, which is efficient, effective and 
transparent, both to facilitate access to plant genetic resources for food and agriculture and to 
share, in a fair and equitable way, the benefits arising from the utilization of these resources, 
on a complementary and mutually reinforcing basis” (Blakeney, 2009 p. 113). Through this 
Multilateral System, 64 key crops and forages, the so-called Annex 1 crops and forages (as 
they are listed in Annex 1 of the treaty), can be accessed by member countries. These key 
crops are estimated to provide about 80 percent of humanity’s food of plant origin (Louwaars 
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et al. 2006). As such, contracting parties of the ITPGRFA are obligated to provide “facilitated 
access” to these PGRs as if they are in the public domain. This implies that they must provide 
access “expeditiously”, involving not more than minimal costs. However, there are specific 
restrictions regarding the use of these resources: They are only allowed to be used “for the 
purpose of utilization and conservation for research, breeding and training for food and 
agriculture”. Hence, pharmaceutical and industrial non-food uses are prohibited (Marden & 
Godfrey, 2012). The commons that is created by the ITPGRFA could be described as an 
exclusive commons, as the non-Annex 1 crops and forages simply fall under the rules of the 
CBD. Also, non-member states are logically not obliged to share their PGRs (Roa-Rodríguez 
& Van Dooren, 2008).  
 
All access to the PGRs in the Multilateral System is facilitated through the use of a Standard 
Material Transfer Agreement (SMTA). When this agreement is used, contracting parties 
automatically agree to be bound by the corresponding terms (Marden & Godfrey, 2012). 
Among these conditions, one will find that recipients shall not claim any intellectual property 
or other rights that limit the facilitated access, or generic parts or components, as received 
from this SMTA (Blakeney, 2009). Private parties are allowed to pursue IPRs on new plant 
varieties or other developments that arise from the use of this received material, but this is 
only allowed as long as this protection does not interfere with the access and use of the 
resources with which this protected variety is developed. Also, when IPRs are claimed over 
varieties that are derived from the Multilateral System resources, these private parties must 
pay a percentage of the profits that arise from these varieties. Income that is generated trough 
this regulation will go into a communal fund that is administered by the Governing Body of 
the ITPGRFA (Marden & Godfrey, 2012). The fund will predominantly be aimed at 
supporting small farmers in developing countries (De Jonge, 2009). Yet, as there is no clear 
guidance on how to identify the profits that stem from the PGRs under the Multilateral 
System, much work still needs to be done in order to actually put into force this benefit 
sharing mechanism (Marden & Godfrey, 2012). Another concern is the fact that some 
countries, especially from the South, are currently excluding crops from the Multilateral 
System. Using the regulations of the CBD, these countries hope to sell such crops bilaterally. 
Among these crops are crops that can be very important for poverty alleviation and nutrition 
security (Louwaars et al. 2006).25 
 
The ITPGRFA is primarily concerned with countries’ shared interest in food security. 
Knowing that no country is self sufficient in its PGRs for food and agriculture, it is obvious 
that the facilitated access of these resources can be of great advantage for food production 
across the world. Although it is still difficult to measure the impact of the ITPGRFA, it is 
very likely to be a crucial step in making available PGRs for research and development 
objectives. Interestingly, the ITPGRFA also clearly expresses a distributional intention of the 
Multilateral System, stating that the accruing benefits “should flow primarily, directly and 
indirectly, to farmers in all countries, especially in developing countries, and countries with 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
25 Examples of crops and forages that are excluded are: groundnuts (Latin America), soybeans (China) and 
tropical forages (Africa) (De Jonge & Korthals, 2006). 
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economies in transition, who conserve and sustainably utilize plant genetic resources for food 
and agriculture”.26 As the ITPGRFA is primarily concerned with the fundamental need for 
food security, together with the fact that specific references are made towards the special 
needs of developing countries and their farmers, the ITPGRFA can be easily connected to 
distributional justice and human rights objectives (De Jonge, 2009). This connection becomes 
even more evident when the inclusion of the international genebanks of the CGIAR centers is 
taken into consideration.  
 
3.2.2 The CGIAR 
 
The CGIAR was established in 1971 by the World Bank, the FAO, and the United Nations 
Development Program. Over four decades the number of research centers that are supported 
by the CGIAR grew from 4 to 15, which are currently coordinated by the CGIAR 
Consortium. Although guided by policies and research directions set by the Consortium 
Board, all 15 research centers are independent non-profit research organizations, innovating 
on behalf of the poor. These research centers are located all over the world and each research 
center has its own expertise. The establishment of the CGIAR can be seen as an effort to 
preserve historically productive practices of sharing and free exchange of agricultural 
material, corresponding to the increasing availability of proprietary protection. It serves as a 
research center for improving crop productivity and as a means of institutionalizing the 
exchange and preservation of seeds. As from the formation of the CGIAR, an important part 
of the mission was to conserve genetic material of major staple crops, as well as to make them 
available for plant breeding. The CGIAR currently houses more than 600,000 unique 
accessions of plant germplasm. Many of these accessions are derived from locally important 
food staples. It can be seen as the most important international collection of PGRs, at least in 
terms of the diversity and quantity of accessions. These PGRs are freely supplied on the 
request of farmers, scientists, and breeders (Marden & Godfrey, 2012). 
 
Early success of the CGIAR spurred what became known as the Green Revolution. The main 
focus at that time was plant breeding, aiming at increasing food production and so to avoid 
mass starvation. However, the focus of the CGIAR has shifted over the years, concentrating 
increasingly on making available the germplasm for research and plant improvement that is 
specifically targeted to address food security and productivity of the poor in developing 
countries (Gotor et al. 2010). The current role of the CGIAR, as described in the Strategy and 
Results Framework, is “producing, assembling and delivering research outputs, in 
collaboration with research and development partners. These outputs will be International 
Public Goods (IPG) and will clearly contribute to the solution of significant development 
problems that have been identified and prioritized with the collaboration of developing 
countries” (CGIAR, 2011 p. 11). Derived from the Millennium Development Goals (MDGs) 
and its own vision, the four system level outcomes that will serve as the focal point of all 
CGIAR research activities are: a) reducing rural poverty; b) improving food security; c) 
improving nutrition and health; and d) the sustainable management of natural resources 
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26 Article 13.3 of the ITPGRFA, see www.fao.org. 
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(CGIAR, 2011 p.12). Comparable to concerns about the access to PGRs that have led to the 
ITPGRFA, the CGIAR had concerns regarding the accessibility of its collections and the 
extent to which this would be hampered with the rise of proprietary interests and the 
foundation of the CBD (Marden & Godfrey, 2012). Attempts within the international 
community to secure the open access of PGRs, resulted in the so-called In-Trust Agreement 
(ITA), which is an agreement between the CGIAR and the FAO. The ITA formalizes the legal 
status of the CGIAR germplasm as freely available for the benefit of humanity under the 
auspices of the FAO (Gotor et al. 2010).  
 
Having portrayed the ITPGRFA and the CGIAR, all major institutions that currently 
determine the institutional environment for PGRs are now explained. Though, not all these 
institutions have been consistent in their treatment of PGRs over the years. Figure 2 shows the 
shifts in property norms of the institutions that have regulated PGRs over the years for both 
raw and worked PGRs.  
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Figure 2.  Shifts in property norms for a) raw PGRs and b) worked PGRs 
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4 A case study of Peru: conflicting interests about potato diversity  
 
 
4.1 Introduction 
 
The previous chapters of this research have explicated how a changing institutional 
environment has pulled PGRs out of the commons. This property regime shift, drawn by the 
emergence of IPRs and the CBD, has been explained by using an economic perspective while 
taking into account some other stimulators such as technological change and rent-seeking. 
Extending this view by using a global justice perspective has shown that this regime shift will 
have some problematic consequences for the world’s poorest and that much will depend on 
the ITPGRFA and CGIAR in reversing this direction. However, while the literature suggests 
that these institutions can play an important role in providing PGRs as an IPG, particularly to 
poor farmers in developing countries, this appears to be difficult in reality as these institutions 
are confronted with various stakeholders with conflicting perspectives and interests. This case 
study serves to provide insights in the various challenges that arise for the CGIAR and 
ITPGRFA, focusing on a particular research center in a particular country. As such, this case 
study focuses on the International Potato Center (CIP) in Peru. Using the results of various 
interviews with stakeholders in the field, as well as some literature, this chapter addresses two 
main questions: (1) What challenges are experienced by CIP resulting from the changing 
institutional environment? and (2) how does CIP react in order to achieve its objectives?  
 
4.1.1 Setting the stage: Peru’s mega potato diversity 
 
Peru is one of the ten mega-diverse countries in the world. With three large and different 
regions (coastal plains, the Andes and the Amazon jungle), it has almost all scientifically 
recognized life zones. The Andean-Amazonian region covers some of the world’s most 
important biodiversity. Beside its wild biodiversity in amphibians, reptiles, fish, birds, and so 
on, Peru is also the so-called center of origin of some agricultural crops that are of great 
importance for human kind. Examples are colored cotton, tomato, maize, ají pepper, sweet 
potato and potato (Ruiz, 2009). The latter is perhaps the most spectacular example of Peru’s 
biodiversity (Scott, 2011) and will be the focus of this chapter.  
 
The cultivated potato traces its origins to Andean and Chilean landraces that were developed 
by pre-Colombian cultivators. Although disputed, the precise location of this origin is argued 
to be Peru, where potato farming goes back to 5,800 BC (Spooner et al. 2005). These farming 
practices have led to a potato system geared towards resilience and adaption to the harsh 
conditions in the high Andes (Vroom, 2009). Although the estimates vary significantly, Peru 
is likely home to between 2,000 and 2,500 native potato varieties (Scott, 2011). The great 
degree of diversity in potato varieties allows for agricultural cultivation in the microclimates 
of the Andes, ensuring that at least a significant proportion of the harvest survives each year. 
As a result of generations of experimenting, these farmers are now able to match their variety 
in potatoes with the varying climatic conditions and soils. It is for these reasons that this 
system greatly differs from western production models, where modern breeding programs are 
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directed to creating only a few most desired varieties in terms of productivity and quality 
characteristics. Without social insurance and subsidy systems, farmers in the Andes generally 
rely upon a high degree of diversity in the PGRs for agriculture in order to subsist in the 
uncontrollable environment (Vroom, 2009).27  
 
Globally considered, the potato is a high value crop and mainly produced for the market. It is 
vegetatively propagated, multiplied through seed tubers, which are basically the same 
products that are consumed (Maister et al. 2011). This means that farmers can use part of their 
harvest as so-called “seed potatoes” for the next season. Although the build up of viruses over 
generations impedes such a self-sufficient system (Vroom, 2009), the potato can be 
considered as an easily grown plant, producing more food on less land faster than any other 
crop. Moreover, potatoes yield twice as much protein as wheat, are easy to cultivate, have the 
ability to adapt to marginal environments and produce more food per unit of water than any 
other staple crop. This makes potatoes one of the principal sources of food and income for 
developing countries and its marginalized citizens. Being the third most important food crop 
in the world, after rice and wheat, it has now become a major carbohydrate in the diet of 
hundreds of millions of people in developing countries (CIP, 2008).   
 
4.1.2 The International Potato Center 
 
With Peru being the center of origin of the potato, as well as the many different potato 
varieties that are used by potato farmers in the Andes, the location of the International Potato 
Center (Centro Internacional de la Papa, CIP) in Peru is by no means unplanned. CIP is one of 
the international public research centers of the CGIAR and specifically directs its research to 
potatoes, sweet potatoes and various Andean roots and tubers. Similar to that of the CGIAR in 
general, CIP produces IPGs, primarily through releasing breeding material that is directed 
towards the alleviation of hunger and poverty (CIP, 2006). Being a member of the CGIAR, 
CIP receives principal funding from governments, private foundations and international and 
regional organizations (Dias & Da Costa, 2008). It attempts to develop improved potato 
varieties both for potato farmers in the Peruvian Andes and other parts of the world. Focusing 
on developing countries, potatoes and sweet potatoes are not only cultivated in South 
America; they are also cultivated in large parts of Africa and Southeast Asia. This ensures that 
Peru, or even South America, is not necessarily the primary target area for CIP. In fact, 
because of the highly diversified Andean potato systems, impacts of improved potato varieties 
are often potentially higher in Africa or Asia from a development perspective. Nevertheless, 
CIP devotes meaningful attention to the production of potatoes in the Andean region, which 
can easily be illustrated by the large number of programs to alleviate hunger and poverty 
among farmers in the High Andes (Vroom, 2009).  
 
CIP is now involved in genetic research on specific traits such as disease resistance and 
drought tolerance. By using various techniques, including a range of traditional breeding 
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27 Although this diversification still prevails, farmers have lost much of their potato varieties in many areas of 
the Andes, where market preferences have led to the domination of only a few varieties (Vroom, 2009). 
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techniques and more advanced marker assisted selection methodologies, CIP develops potato 
germplasm that carries useful agronomic characteristics. The created knowledge and new 
parental material is generally provided for NARIs, who have breeding programs for specific 
varietal development, tailored to the specific preferences and conditions in the respective 
countries. In Peru, this means that CIP is closely cooperating with the National Institute for 
Agricultural Research (Instituto Nacional de Investigación Agraria, INIA) (Vroom, 2009). 
Being located in a country with such a huge diversity in potato varieties, CIP greatly benefits 
from its environment. The different potato varieties that are found in the Andean region are an 
important resource for their current and future breeding activities. These traditional varieties 
are therefore carefully conserved through storage in the CIP genebank, but also on small plots 
of land through ongoing cultivation (Vroom, 2009). However, this does not mean that CIP 
can simply share all of these PGRs, as it is located in a country with a contrasting perspective 
to the sharing rationale of CIP.  
 
4.2 Protection by the Peruvian State 
 
In order to reap the benefits of its PGRs, Peru is primarily concerned with control and 
protection. Since Peru is also the center of origin for many other plants, it has simply much to 
gain from its PGRs (De Jonge, 2009). In this light, Peru and her neighbor countries Bolivia, 
Colombia and Ecuador (together they form the Andean Community), adopted Decision 391 in 
1996, which regulates a Common Regime on Access to Genetic Resources. 
 
4.2.1 Decision 391 of the Andean Community 
 
As can be read in Article 5, Decision 391 aligns with the CBD as it states that: “The Member 
Countries exercise sovereignty over their genetic resources and consequently determine the 
conditions for access to them, pursuant to the provisions of this Decision” (Coloma, 2010 p. 
80). Together with the Philippines, the Andean Community pioneered the establishment of a 
legal framework for access to genetic resources. They hoped that such a form of 
protectionism would result in well-negotiated contracts with user countries or companies, and 
so to gain from their rich biodiversity (Correa, 2005). In more practical terms, the Decision 
conditions the countries that want to access the genetic resources to have the authorization of 
the country of origin, accomplished through a contract between the applicant requesting the 
access and the Competent National Authority (Coloma, 2010). As such, only the State can 
authorize such access, which does not only apply to foreigners seeking access to the PGRs but 
also to local institutions in the Andean Community countries (Safrin, 2004). Although the 
Decision does not ignore the conservationist goal of the CBD, it is fairly obvious that the 
Decision is essentially aiming at extracting value from the genetic resources.28 Also, the 
Decision was adopted because countries realized that biotechnology firms in industrialized 
countries used some of their biodiversity. As there was no or very limited compensation for 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
28 This easily becomes clear when examining the history of the negotiations and the objectives that are stated in 
Article 2 of Decision 391. 
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this use, some of these practices had been portrayed in the media as cases of biopiracy (Ruiz 
& Vernooy, 2012).29  
 
Decision 391 only provides a general framework to regulate access to the genetic resources of 
the Andean Community in general. This means that country members must still design their 
own specific national laws that determine how the Decision is applied (Correa, 2005). In 
Peru, the Supreme Decree 003-2009-MINAM, enacted in 2009, regulates Decision 391 (Ruiz 
& Vernooy, 2012). This national legal framework is supplemented with specific defensive 
provisions of the IPRs system. Decision 391 already deals with IPRs issues by the inclusion 
of complementary provisions that stipulate that the Andean Countries will not recognize or 
provide IPRs over inventions that are grounded on activities that do not comply with regional 
access legislation. This protectionist approach is even further enhanced with Decision 486, the 
Common Regime on Industrial Property (2001), which conditions the granting of patents on 
the presentation of contracts and instruments that show evidence of compliance with the 
legislation that governs access to resources and traditional knowledge. This way, the Andean 
Community attempts to ensure that patents are not issued without evidence that the resources 
and knowledge used in the invention were required in compliance with national access laws, 
and hence in a legal manner (Ruiz & Vernooy, 2012). Also, with respect to IPRs applications, 
there have been different proposals demanding a declaration of origin of the resources at an 
international level. These demands have come from some developed countries, but especially 
developing countries (CIP, 2004). 
 
4.2.2 The National Commission for the Prevention of Biopiracy 
 
Despite all efforts to protect its PGRs and traditional knowledge, Peru has not been able to 
entirely prevent the occurrence of biopiracy. In 2002, the National Institute for the Defense of 
Competition and Intellectual Property (INDECOPI) found that an invention based on a 
Peruvian plant, maca, had been granted to Pure World Botanicals. In order to determine 
whether biopiracy indeed applied, a working group was set up to look into the case. When this 
working group discovered that there were numerous other patents related to maca, as well as 
hundreds of patents related to other plants of Peruvian origin, it was transformed into a 
longer-term body that would look into biopiracy cases since 2001: the National Commission 
for the Prevention of Biopiracy. Since then, the Commission has identified, analyzed, and 
taken action against many cases of biopiracy (Ruiz & Vernooy, 2012). But although 
addressing specific cases of biopiracy is necessary in the early stage of the Commission, its 
ultimate objective is “to demonstrate, through careful technical analysis and examples, that 
the international patent system is flawed in the sense that it grants rights when it should not. 
This stems from the very nature of the system – the grant first, receive challenges later 
attitude prevalent in many patent offices” (Ruiz & Vernooy, 2012 p. 48). In order to solve 
these restrictions, better access and benefit sharing regulations need to be put in place. Yet, 
the challenge will always be to find the balance between protection and access. Currently, 
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29 Examples are patents on ayahuasca and quinoa in the 1990s (Ruiz & Vernooy, 2012). 
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there are proven cases of biopiracy, most of them related to maca, and these practices should 
be condemned indeed. On the other hand, however, legal access to genetic resources and 
traditional knowledge is still unclear and highly ambiguous.30 Mr. Valladolid, head of the 
National Commission for the Prevention of Biopiracy, is aware of these flaws and difficulties: 
“We are currently improving and rethinking the Supreme Decree 003-2009-MINAM, which 
we expect to be replaced within a year and hopefully will make access and benefit sharing a 
reality. We don’t want to forbid companies from using our genetic resources or traditional 
knowledge, but they have to reward indigenous communities fairly” (personal 
communication, 2013). The way to achieve such a situation, in which there is a mutual benefit 
for both the company that wants to use a specific resource found within Peruvian borders and 
the country and indigenous communities, is generally argued to be through proper access and 
benefit sharing arrangements. Remarkably however, there has not been any successful case of 
access and benefit sharing so far. Although this seems to suggest that Peru is too much 
focused on protection, or is simply too ambiguous in what it wants to get in return for giving 
access to its resources, Mr. Valladolid remains optimistic about the idea of access and benefit 
sharing: “We just need one good case to serve as a prime example, but unfortunately we have 
none so far”. Hence, constructing an adequate legal framework that allows both the protection 
and access to PGRs and related traditional knowledge is not an easy task. The lack of 
expertise regarding the legal, economic and cultural issues that surround the access to genetic 
resources and traditional knowledge presumably contributes to the prolonged adoption of 
suitable national regulations (Coloma, 2010). Furthermore, because of the importance of this 
law, policymakers have been indecisive in the years that followed Decision 391 in 1996: 
“People were afraid and uncertain about the consequences of the laws they tried to make. As a 
result, the actual implementation was delayed year after year” (personal communication, 
2013).  
 
4.3 Protection by the Andean farming and indigenous communities 
 
The Peruvian State is not the only stakeholder with conflicting interests to that of CIP. Other 
stakeholders that follow the sharing and collecting activities of CIP with a critical eye are the 
Andean farming and indigenous communities in the Andes. As potatoes have been cultivated 
in the Peruvian Andes for thousands of years, this practice and some of the specific 
characteristics of the potato itself are strongly interwoven with the cultural and spiritual life of 
these farmers. Over the past decades, indigenous communities have increasingly become 
aware of the vast interest in the diverse potato varieties they cultivate. Although their 
argumentations partly overlap, the Andean farming and indigenous communities fight against 
biopiracy from different moral grounds than that of the Peruvian State. While the perspective 
of the Peruvian government is based on the sovereign right of ownership of PGRs and the 
demand for receiving significant benefits in return when access is provided, the perspective of 
the Andean communities is based on their own worldviews and traditions. In the fear of 
misappropriation of their PGRs and associated traditional knowledge, Andean communities 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
30 Companies are deterred by the 15 percent they have to pay when a product that is derived from Peruvian 
genetic resources or traditional knowledge is commercialized. 10 percent would go to a common fund and 5 
percent to the indigenous community of interest.  
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often consider both the State and CIP as intruding forces that come to take their genetic 
heritage without giving anything in return (De Jonge, 2009).  
 
4.3.1 A different perspective on access and benefit sharing 
 
Through the access and benefit sharing provision of Decision 391, the communities allowing 
access to the genetic resources, as well as to intangible components of those resources, must 
be rewarded through an equitable and fair remuneration (Coloma, 2010). However, many 
observers are now questioning the fairness of such rules, as well as the deeper reasoning on 
which the regime is based. As De Jonge & Korthals (2006, p. 157) put it, it seems that 
although the idea is often referred to as equitable distribution, “in the present light of 
appropriation and enclosure of plant genetic resources, benefit sharing is mainly an 
instrument of compensation and exchange”. This criticism is generally shared by the Andean 
farming and indigenous communities, says Dr. Argumedo, Director of the Quechua-Aymara 
Association for Nature and Sustainable Development (ANDES): “While the indigenous 
communities themselves would think of benefit sharing as a form of redistribution, the current 
rules are merely about compensation” (personal communication, 2013). This is also why, 
instead of relying on the creation of a fairer system, the Andean communities are trying to 
appropriate the thousands of potato varieties themselves. In many cases with the help of Non 
Governmental Organizations (NGOs), most of such efforts are found in specific projects and 
specific locations. Association ANDES works cooperatively with Andean farming and 
indigenous communities and is probably the most important NGO in terms of expertise and 
influence in the issues about these communities’ rights and claims.  
 
Regarding the current work against biopiracy in Peru, the Andean farming and indigenous 
communities are critical in the sense that simply receiving financial compensation would not 
satisfy them. To these communities, the mere fact that a plant variety and traditional 
knowledge can be owned legally is inconceivable in itself. It is for these reasons that Dr. 
Argumedo is disappointed about the view of the National Commission for the Prevention of 
Biopiracy: “In my view their work is kind of like formalizing the patent system. They are 
fighting against technicalities rather than principles. […] It is true that there haven’t been any 
biopiracy cases for potatoes so far, but we have been fighting terminator potatoes and other 
GMO potatoes in the past. IPRs cannot be separated from technology. Those that want to sell 
the GMOs want to protect their innovation of course, so fighting a GMO is like fighting 
against patents”. Hence, instead of relying on current Peruvian legislation, the indigenous 
communities increasingly try to take things in their own hands. The most well-known and 
successful example of such efforts in Peru is the Potato Park and it has become the flagship of 
association ANDES.  
 
4.3.2 The Potato Park 
 
The Potato Park is located near Cusco in the Pisac area of the Andes. It is a so-called 
agrobiodiversity zone and has an ideal climate for the many native potato varieties that are 
grown there. The park, which covers an area of 10,000 ha, is managed by six farming 
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communities.31 Together, these communities formed the Association of Communities of the 
Potato Park in 2001. With ANDES being a major partner, these communities established the 
Potato Park in an attempt to protect their genetic resources (or bio-cultural heritage) and 
traditional knowledge. Additionally, some other activities are carried out such as the 
development of registers of local biodiversity and traditional knowledge, the promotion of 
ecotourism, and the sale of local products.  
 
Although the local communities attempt to secure intellectual property rights over indigenous 
potato strains, this does not mean that this form of protection fits the communities’ 
understanding of these resources. It should therefore be understood of as a necessary means to 
prevent the worse. Normally, instead of “reducing all things into genes and commercial 
commodities that then can be traded” (Argumedo & Pimbert, 2005 p. 10), these communities 
have a holistic understanding of their PGRs, consisting of three elements: the human, the wild 
and the sacred. This indigenous perspective neither is compatible with the current 
developments of Peru, which has recently become a member of UPOV. Dr. Argumedo: 
“UPOV is increasingly controlling the food system without respecting the indigenous 
perspective. Where Peruvian small-scale farmers, particularly in the highlands, traditionally 
exchange seed, this is going to be against the law with UPOV” (personal communication, 
2013). He adds to this the consequences of the TRIPS plus agreement between Peru and the 
US: “One of the strongest elements of the Andean decision was the certificate of origin, but 
how UPOV is now being implemented, as a result of the free trade agreement with the US, 
this has basically been withdrawn to the trash”.32    
 
Instead of accepting the formal property regime, the communities of the Potato Park now try 
to find their own way of resource appropriation and management. As Dr. Argumedo explains, 
“We are now working on an alternative to the IPRs system that is based on the communal 
system. We seek a balance between the norms and laws that apply to cultivated and 
domesticated species as well as wild relatives, that come from the understanding that life is 
integral, that crops also have spiritual elements”. A way to do this might be through a 
mechanism comparable to the SMTA, which is used in the Multilateral System of the 
ITPGRFA. “Monsanto can have on request, for example, our cultivars. But then only in a bag 
which by opening automatically agrees to specific limitations to the use”. Among prohibiting 
claiming IPRs over this material, other limitations that fit the indigenous perspective would be 
included.    
 
4.4 Breaking the impasse  
 
Resulting from the changing political and legal environment embodied in the Decision 391, as 
well as the opposition by farming and indigenous communities, a political impasse on the 
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31 These six farming communities are: Paru Paru, Chawaytire, Cuyo Grande, Cuyo Chico, Sacaca and 
Pampallacta (Ruiz, 2005). 
32 The Peru-USA Trade Promotion Agreement signed on 12 April 2006. It contains a chapter on intellectual 
property providing for extended scope of IP protection, particularly on patents, copyrights and plant breeders’ 
rights (Roa-Rodríguez & Van Dooren, 2008). 
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management of PGRs has arisen in Peru. As a result, CIP is confronted with new challenges 
to achieving its objectives. Beside the more straightforward use of the Multilateral system, 
CIP needs to be creative and cooperative in finding ways to share for the benefit of food 
security and to target their products to the world’s poorest.  
 
4.4.1 New challenges for CIP  
 
Peru has mainly been active to protect its PGRs. Regulations are still quite recent and in 
process. As preventing the misappropriation of Peruvian genetic resources and traditional 
knowledge were the very first concern of the Peruvian government, a shift in focus away from 
protection, and more towards access, might be expected in the future. Yet, the changing 
institutional environment has already caused many challenges for CIP, and they seem to be 
comparable to the challenges experienced by CGIAR centers in general. In the last 15 years, 
there has been a significant decline in the CGIAR centers’ ability to acquire and conserve 
additional PGRs. According to a recent study of Halewood et al. (2012, p. 100) in which the 
genebank managers of the CGIAR centers were surveyed in 2006 and 2011, these declines 
mainly have to do with the “highly politicized nature of access and benefit-sharing issues at 
the international, national and local levels, combined with low levels of legal certainty”. They 
point to three particular causes in the decreasing ability to acquire new materials, consisting 
of: “(1) widespread distrust among many groups of actors engaged in the use and/or 
conservation of genetic resources; (2) uncertainty on the part of would-be suppliers (and the 
centers as recipients) about who can authorize transfers of materials and under what 
conditions; and (3) complex application and decision making procedures in the relatively few 
countries that have access and benefit-sharing laws in place”. Knowing that Peru is among the 
countries that most actively try to put in place the needed legislation to protect its PGRs as 
well as to reap the benefits from its use, it is not surprising that CIP is regularly confronted 
with the above-described struggles. Dr. Ellis, who is head of the CIP genebank, acknowledges 
that legal uncertainty hampers the addition of new acquisitions to the genebank collection: “In 
Peru, decision makers are reluctant to give the official approval to add acquisitions to our 
genebank because they are afraid to be blamed in the future. It is easier for them to say no 
than to say yes” (personal communication, 2013).33 Consequently, CIP is now able to 
distribute what is in the genebank from before the CBD, and those materials that fall under 
the Multilateral System. It has not been possible to distribute any other material that comes 
from Peru and which was added to the genebank after the CBD. Nevertheless, this does not 
mean that no additional acquisitions are added to the CIP genebank during these last two 
decades. “There is a lot what we currently have, and there is a lot what we would like to do 
with it, but we don’t have permits for them”, says Dr. van Beem, Head of the Germplasm 
Acquisition and Distribution Unit at CIP, when referring to the material that is added to the 
genebank after 1994. “We have this material because people have send them to us, people 
come in here and bring stuff all the time”. But this does not mean that CIP is secretive 
towards the Peruvian government or INIA about what it has in its collection. CIP understands 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
33 A good example is the implementation of an agreement between CIP, INIA and USDA in 1997 for the 
collection of wild potato species. The agreement was first delayed and finally suspended in 1999, due to the lack 
of clarity about the authority that had granted the permission to collect (Correa, 2005). 



! 49!

the country’s worries as biopiracy indeed takes place, and they collect and conserve their 
material in a completely transparent way. Also, there is consultation on how to overcome the 
impasse on a regular basis. “Our idea is to come around, make it more difficult but then 
identify the people whom you can work with. That will allow you to conserve this material, so 
that it’s not lost in climate change. Not just close the door but allow some window open so 
that those that you trust, that you know, under certain conditions would be allowed to work 
with it”. Yet, a major breakthrough still seems far away: “Basically, Peru is in the point: we 
will lock everything down and eventually find some way of trying to get passed that. They are 
starting that conversation, but I am worried we are not anywhere near” (personal 
communication, 2013). Meanwhile, CIP is relying heavily on the ITPGRFA, which gives 
them the opportunity to distribute at least a significant share (the Annex 1 crops) of the PGRs 
they conserve.34  
 
4.4.2 Using the ITPGRFA 
 
While Decision 391 applies to all genetic resources of which the countries of the Andean 
Community are the countries of origin, the ITPGRFA applies to PGRs for food and 
agriculture only, and more specifically, to those that are on the Annex 1 list. The ITPGRFA 
was ratified by Peru through Supreme Decree 012-2003 in 2003 (Ruiz, 2007). As it is 
described in the previous chapter, these Annex 1 crops are transferred through a facilitated 
system that uses the SMTA. The SMTA is an extensive and detailed instrument, especially 
compared to the previously used Material Transfer Agreement of the CGIAR centers. It is a 
contract that governs the relationship between the provider and applicant of the PGR of 
concern, as well as subsequent recipients. As research, conservation and development 
activities of PGRs often imply a series of actors throughout the research process and value 
chain, every transfer to a new recipient should come with a new SMTA. Dr. van Beem is 
positive about the SMTA: “Although it might be bureaucratic in a way, the SMTA has 
accelerated the exchange. Before, we had to create specific documents that people needed to 
read and agree to, now it is all standardized and when approved, there is nothing to examine 
anymore” (personal communication, 2013).  
 
Regarding IPRs, the ITPGRFA prohibits recipients from claiming any IPR that would “limit 
facilitated access to plant genetic resources for food and agriculture, or their genetic parts and 
components, in the form received from the Multilateral System” (Fowler, 2003 p. 2). When 
breeders want to commercialize and legally protect a plant variety that results from materials 
accessed through the Multilateral System, specific benefit sharing requirements apply.35 In 
these instances, as incorporated in the SMTA, the recipient shall pay a 0.7 percentage of the 
sales of the product that resulted from the Multilateral System material to the Governing Body 
of the ITPGRFA (Ruiz, 2007). Of course, someone receiving CIP material, through the 
SMTA or through different ways, might go beyond the limits of use of the SMTA and try to 
legally register it in some country. Preventing and monitoring such practices goes beyond the 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
34 Wild potatoes and Andean roots and tubers are not included in Annex 1. 
35 This only applies when the protection of this product or by-product restricts further access to the product. If 
this is not the case, the recipient is invited to make these payments voluntarily (Ruiz, 2008). 
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capacity of CIP. However, when such misappropriation would come to light, it would be 
possible to demonstrate the material originally came from CIP, with the possible consequence 
of a legal process.36 But, interestingly, while the emergence of IPRs in plant breeding has led 
to some specific challenges for CIP, this development also required CIP to rethink its own 
strategies.   
 
4.4.3 Using IPRs as a strategic tool 
 
As a largely publicly funded institution, CIP and other CGIAR centers traditionally produce 
IPGs that are freely available for use of all. To ensure that the PGRs that are used by these 
centers would retain this IPG-nature, the CGIAR signed the earlier-described in-trust 
agreement with the FAO, with the obligation to “make samples of designated germplasm and 
related information available directly to users or through FAO, for the purpose of scientific 
research, plant breeding or genetic resource conservation, without restriction” (CIP, 2011 p. 
5). This agreement also specified that that these centers would not seek IPRs over those 
materials. However, over the years, the CGIAR increasingly interacts with an extending array 
of partnerships, involving NARIs, nongovernmental organizations (NGOs), and private sector 
partners. It has led to an internal reform process that created distinct CGIAR Research 
Programs (CRPs), coordinated within a Strategy and Results Framework (SRF). As it is 
described in CIP (2011, p. 7), these CRPs will have a somewhat new emphasis on impact, as 
it will “encourage a more expansive and practical definition of IPGs that emphasizes the use 
of outputs by farmers, not just of outputs for research”. The view that all actors in the value 
chain should be engaged in the effort to eradicate hunger meant that important strategic 
decisions had to be made by the CGIAR Consortium regarding the balance between 
maintaining the founding value of free access to its research outputs and harnessing the power 
of IPRs and interactions with the private sector (CIP, 2011). While the 15 CGIAR centers 
previously had distinct policy statements with regard to intellectual property, all members 
started using a common policy when the CGIAR Principles on the Management of 
Intellectual Assets (CGIAR IA Principles) were approved and adopted in 2012.37 The CGIAR 
IA Principles apply to all “intellectual assets” that are produced or acquired by the CGIAR 
centers, including knowledge, publications, databases, improved germplasm, technologies, 
inventions, know-how, processes, software and distinctive signs. As there were also growing 
concerns that the use of IPRs could be counterproductive to the goals of the CGIAR, the 
Principles were also meant to create greater clarity of rights, responsibilities, and 
accountability (CGIAR, 2012b). The changing strategy and vision towards IPRs, as it is stated 
by the CGIAR itself (CGIAR, 2012b p. 1), is based on the increasing emphasis on research 
projects conducted in partnerships, the increasing emphasis on the impact of research to 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
36 Such an issue occurred with material from the International Maize and Wheat Improvement Center in Mexico, 
which was registered in the US by a private company. A legal process followed and the case was settled in the 
end (personal communication with Selim Guvener, 2013).   
37 The CGIAR IA Principles are effective as part of the Common Operational Framework as of 7 March 2012 
and were approved by the Consortium Board on 1 March 2012 and by the Fund Council on 7 March 2012 
(CGIAR, 2012a).  
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advantage the resource-poor, and the “growing acceptance of the view that exclusivity is not 
necessarily antithetical to the goals of poverty reduction and food security”.  
 
As for any other CGIAR center, CIP now uses the CGIAR IA Principles when dealing with 
any form of intellectual assets. But this does not mean that IPRs are an everyday issue at CIP. 
No doubt, developments regarding IPRs are monitored and discussed with great attention, but 
serious IPR problems for PGRs have barely occurred so far. In fact, claiming IPRs for potato 
varieties, whether in the form of patents or plant breeders’ rights, is a practice that is quite 
infrequent, at least, as far as developing countries are concerned. Dr. Hareau, Agricultural 
Economist at CIP, explains why IPRs for potatoes sold in developing countries are fairly 
uncommon: “It is very difficult to enforce these farmers not to plant the son of the potato seed 
the next year for two reasons: (1) In developing countries where they would sell the seed, the 
enforcement of intellectual property rights is often not that perfect, and (2) the potato is a 
clonally propagated seed, with the consequence that it would be very costly for companies to 
prevent its replantation” (personal communication, 2013). Yet, as private agricultural 
investments increase and IPRs institutions are being reinforced in developing countries, this 
might significantly change in the near future. For the time being, CIP will try, as far as 
possible, not to protect its PGRs by IPRs. It stems from the idea that if something is freely 
available, then someone will adopt. However, especially when farmers in developing 
countries are concerned, it does not always work like that, and this is precisely why also CIP 
might use IPRs as a specific strategy to achieve its objectives. This way, even CIP might seek 
legal protection for the PGRs it has created when there is a great risk that someone else will 
appropriate it, and when this would lead to decreased access by poor farmers. Or, even more 
important, IPRs might be used when CIP considers the created product to be easier adopted 
by farmers in developing countries with a private partner that commercializes it. In such 
cases, these private partners are granted the exclusivity (which results from IPRs), but limited 
either by time or geography.38 Mr. Guvener, Attorney at Law, and Consultant Intellectual 
Assets at CIP, stipulates that such appropriation by CIP is really an exception to its general 
strategy.39 More common practices of CIP are related to a different sort of IPRs, namely 
copyrights, which come without application and registration. As Mr. Guvener explains: “We 
are generally using a defensive approach, meaning that we want to publish as soon as 
possible, destroying the novelty element, and so preventing others to apply for IPRs” 
(personal communication, 2013). This strategy is also linked to the “open access” vision of 
CIP, which involves making publications of the research results not only available to the 
scientific community, but also to their target beneficiaries, which are farmers in the 
developing world. Though, publishing means that the results are available, but it does not 
mean that they are accessible. Many times, a subscription to a journal is needed to be able to 
read the published results. Moreover, when articles are published in peer-reviewed journals, 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
38 Limiting by time by for example giving licenses, so that the partner will be the only one that is producing and 
selling the product for a number of years. Limiting by geography by for example giving exclusivity for 
marketing the product in a developed country, in exchange of the agreement that it will be freely available in the 
developing world.  
39 Other exemptions might be the use of IPRs to solve trust issues and branding issues. When there is an 
exclusive right to sell a particular product, farmers can be ensured that they are actually buying the right product 
(e.g. by means of certification).!!
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one even has to assign the copyrights to that journal. Mr. Guvener: “Potentially, the way 
forward is for scientists to either only publish in open access journals, or in the case of 
publishing in other journals, by buying the right to reproduce immediately when that journal 
is published”. Yet, defensive publishing should be used with caution and might not always be 
the best option. In some cases, CIP might have created an improved plant variety of 
tremendous use, but neither CIP nor the NARIs of the countries in which it could be adopted 
has the capacity to mass produce and commercialize it. Defensive publishing of the results 
could then lead to adverse effects, as it to some extent destroys the economic value of the 
product. Without the possibility to charge higher prices resulting from IPRs, there might not 
be an incentive for private companies to partner, produce and launch the product.40  
 
4.4.4 Using a multi-stakeholder approach 
 
Although the emergence of IPRs in plant breeding has not yet created severe problems for 
CIP directly, this chapter has already shown that these developments contributed to the 
changing institutional environment in Peru, and so indirectly hampering the work of CIP. The 
privatization of PGRs has led to an increasingly tensed climate, involving various 
stakeholders with various proprietary claims. It has forced CIP not only to rethink its own 
internal policies and strategies, but also to incorporate a so-called multi-stakeholder approach. 
The importance of cooperation easily becomes apparent when examining CIP’s relation with 
the various NARIs they are working with. Peru’s national agricultural research institute, 
INIA, should be considered CIP’s major partner. Where CIP is mainly concerned with plant 
breeding activities and research, INIA is considered the institution that actually produces the 
improved plant varieties. As national release procedures differ among countries, and as they 
can be fairly time consuming, mutual cooperation ensures the acceleration of actually 
bringing improved plant varieties to use. For potatoes, the process of plant breeding, including 
pre-breeding, crossing, selecting, testing, and so forth, can easily take 15 years. Thereafter, 
the improved potato varieties follow the additional procedures of NARIs.41 Dr. de Haan, 
Leader of the Global Program Genetic Resources at CIP, stresses the importance of a sound 
cooperation with INIA: “If we would not cooperate like we do now, national procedures 
would easily take another 10 years before the variety is actually released. Because we 
constantly share our knowledge and activities, this now takes about 3 years instead” (personal 
communication, 2013). 
 
In some instances, CIP (as well as INIA) already involve Peruvian farmers in the different 
stages of the breeding process. Ranging from the extremes of scientist-led breeding and 
farmer-led breeding, different models can be distinguished varying from: (1) participatory 
varietal selection only involving farmers in its most downstream part of varietal selection; (2) 
efficient participatory breeding in which farmers are engaged in the selection of source 
germplasm and variety evaluations; and (3) complete participatory breeding in which farmers 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
40 This might especially be true for products that are targeted to the resource-poor. Such products are sold at low 
cost and hence have a low margin of benefit. Without the exclusive right to produce and sell, this benefit margin 
will easily disappear as a result of competition.  
41 These procedures are generally targeted at examining possibilities for larger-scale production. 
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and scientist are engaged in all stages of the breeding process (Vroom, 2009). Expanding the 
multi-stakeholder approach of CIP to increased involvement of farming and indigenous 
communities in the Peruvian Andes can be an effective strategy to achieve its general 
objective of creating improved plant varieties for poor farmers. In recent years, CIP has 
clearly increased the involvement of these farming communities and this easily becomes 
evident by exploring some specific cooperation activities. As such, CIP developed a catalogue 
of the native potato varieties that are cultivated by various farming communities in the 
Huancavelica region in Peru. By showing portraits of the families that grow these potatoes 
and specific information about the genetic make-up of these varieties, this catalogue is not 
only a tool for these communities to hold onto this knowledge but also to protect the 
intellectual property by means of publication (De Jonge, 2009). By doing this, CIP 
acknowledges the great contribution of these communities in creating these potato varieties 
and associated traditional knowledge. Another example is the so-called repatriation agreement 
between CIP and the Potato Park in which CIP scientists committed to repatriate potato 
varieties from the genebank to local farmers and to conserve them in the Potato Park. This 
agreement, signed in 2006, was established to protect both the genetic diversity of the 
region’s potato varieties and the rights of the farming communities to control access to these 
resources. While this repatriation ensures that the genetic material does not become subject to 
IPRs, the agreement does not hamper collaborative research between CIP and scientists 
elsewhere, provided that this would not be used for exploitative or commercial purposes (Dias 
& Da Costa, 2008). 
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5 Reflection: PGR appropriation has adverse but surmountable 
consequences   

 
 
5.1 The shifting property regime for PGRs  
 
PGRs are increasingly subject to global conflict in world politics. At the core of this conflict 
is the struggle over the control and ownership of these resources. When examining the 
changing international rules for PGRs over the last century, one can easily identify that these 
conflicts have shifted the property regime for PGRs from a common heritage system to a 
system of sovereign resource rights and private IPRs. Probably the most decisive factor for 
this changing regime is the enormous and increasing economic value of PGRs. As it has long 
been argued to be the driving force behind the rising economic value of natural resources in 
general (Zimmermann, 1964), technological advancements have added substantial value to 
PGRs. This way, biotechnology has greatly increased the economic value of PGRs as it 
provides new tools that focus on the knowledge and use of this genetic material. As a result, 
PGRs are now increasingly viewed as possible source material for new inventions and 
products. Focusing on food and agriculture, improved plant varieties resulting from the 
activity of plant breeding are the inventions that are of particular interest. But biotechnology 
and the increasing economic value have changed both the institutional environment in which 
plant breeding takes place, as well as the research direction of this activity. In order to 
understand both the causes and consequences of these changes, this research has used a 
complete and versatile analysis, beginning with unpacking the term PGRs. Distinguishing raw 
from worked PGRs shows that plant breeding is a cumulative activity that uses both the 
genetic material that is found in nature and in previously bred plant varieties. Moreover, this 
distinction compels to consider what is to be perceived raw and what is to be perceived 
worked. While this difference is highly debatable, contemporary institutions and regulations 
have created strict distinctions between worked and raw PGRs, or in other words, between 
what can be owned and what cannot be owned. IPRs are now granted on the basis of strict 
criteria, which were heavily influenced by technological innovations and rent-seeking 
behavior. The result is a property regime in which developed countries seem to be the winner: 
these countries have been able to create those legal institutions that allow them to capture the 
increased economic value of PGRs. With the establishment of the TRIPS agreement, the 
foundation of IPRs for plant varieties is now gradually implemented on a global scale. It has 
taken up the debate to a global level and brought to light the contentiousness of the distinction 
between what plant varieties are eligible for protection and what plant varieties are not. Even 
though farmers have grown, selected and replanted landraces for thousands of years, these 
PGRs do not qualify for legal protection. However, landraces are very important PGRs for 
plant breeders as they are used as base-material for improved plant varieties. The introduction 
of farmers’ rights is an attempt to restructure this imbalance, and to recognize farmers as the 
historic, present, and future stewards and innovators of PGRs. Moreover, in an attempt to 
denounce the resulting institutional environment in which raw PGRs flowed freely from 
developing countries to industrialized countries, while the reverse flow of worked PGRs was 
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protected by IPRs and sold for higher prices, many developing countries insisted on a system 
that would regulate the appropriation of raw PGRs. Such a property regime would allow these 
countries to take advantage of the increasing economic value of raw PGRs and indirectly 
share in the benefits of worked PGRs through access and benefit sharing frameworks. This 
international regime indeed appeared with the establishment of the CBD and it meant the 
further demise of the common heritage system.  
 
5.2 In between efficiency and the tragedy of the anticommons 
 
The emergence of IPRs in plant breeding and the establishment of the CBD were not merely 
the result of attempts to capture the increased economic value of PGRs. Both institutions also 
emerged because of the expectation that protection would lead to a more efficient use of these 
resources. Protection in the form of IPRs in plant breeding is generally seen as a necessary 
tool to increase efficiency and economic growth. Arguments in favor of IPRs often fit the so-
called market failure paradigm, holding that when markets cannot deliver efficient outcomes 
on their own, the government has to implement public policies or institutions that support this 
aim. As because of its public good characteristics improved plant varieties are inefficiently 
provided in a free market, the government needs to implement additional incentive-
instruments. IPRs, providing a temporary monopoly on the commercialization of an improved 
plant variety, are such an instrument. But although IPRs indeed seem to increase dynamic 
efficiency by providing incentives to engage in plant breeding activities, the functioning of 
IPRs does not come without flaws. In contrast to increased dynamic efficiency, the monopoly 
will lead to decreased static efficiency in the form of a deadweight loss for society. Moreover, 
as there has been a dramatic expansion in the scope of patentable subject matter, IPRs seem to 
create a tragedy of the anticommons in the plant breeding industry, resulting in an inefficient 
level of production. Whereas smaller companies encounter difficulties to enter the plant 
breeding industry because of the high costs to get “freedom to operate”, the power seems to 
be increasingly in the hands of only a few multinational companies.  
 
With respect to the CBD, comparable efficiency arguments were heard, originating from the 
idea that economic incentives were necessary in order for developing countries to conserve 
their biodiversity instead of seeking rapid gains through the destruction of nature. But these 
efficiency arguments were obviously not the main reason for the CBD to emerge. In fact, the 
CBD should mainly be considered an attempt to alter the imbalance in possibilities to capture 
the economic value of PGRs resulting from the advent of IPRs in developed countries. 
However, it is highly questionable if the CBD actually addresses this imbalance. Instead of 
endeavoring to steer the direction of agricultural research and plant breeding towards the 
benefits of poor farmers in developing countries, much efforts are being made to claim 
ownership of raw PGRs and to prevent misappropriation. Based on the CBD, national access 
regimes were adopted in a context of fears of biopiracy and a lack of compensation for the 
benefits that commercial exploitation of PGRs could generate. Even though the emergence of 
these regimes have created awareness about the importance and potential value of PGRs, the 
main consequence is that these regimes have been essentially protective, aimed at preventing 
rather than promoting the use of PGRs for research. Of course, biopiracy should be 
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condemned and mechanisms to share in the benefits of the worlds PGRs should be sought. 
But such efforts so far have mainly increased what Safrin (2004) has called the 
“hyperownership” of PGRs in which an interactive spiral of increased IPRs-enclosure leads to 
increased sovereign-based enclosure, resulting in the sub-optimal utilization, conservation and 
improvement of these resources. Even though protection was meant to increase efficiency, 
both IPRs for worked PGRs and sovereign-based rights over raw PGRs seem to lead to a 
tragedy of the anticommons. Additionally, the friction between the two has created a highly-
strung “regime complex” in which various stakeholders are trying to use an array of partially 
overlapping regimes governing a particular issue-area, among which there is no agreed upon 
hierarchy (Raustiala & Victor, 2004).42 As it is shown in Figure 2 of this report, these 
overlapping regimes have been changing over the years, fluctuating in their degree to which 
they treat PGRs as common heritage or private property. Both the regime complex and 
hyperownership of PGRs clearly explain the emerged impasse in the usage of PGRs globally. 
 
5.3 From economic explanations to ethical evaluations 
 
By using an economic perspective, this research has explained the shifting property regime 
for PGRs. It has shown that the efficiency objectives that gave rise to this new regime seem to 
be sensible in itself, but that the tragedy of the anticommons for both raw and worked PGRs 
have highly restricted the efficiency gains. The extent to which plant breeders’ rights will be 
secured is likely to be determining in the extent to which the tragedy of the anticommons will 
be restricted for the plant breeding sector. However, apart from the objective to explain the 
regime shift for PGRs and the efficiency tradeoffs it entails, this research also aims to show 
that the economic perspective is incomplete. As it is clearly identified by Reiss (2013), 
economics aim to explain past events and regularities. Such explanations can help to 
anticipate future events and to provide recipes for interventions in the economy. However, 
considering this, economics also contribute to normative discussions and as policymaking is 
often based on economic arguments, the economic perspective does shape reality. This then 
leads to the question: does the economic order respect ethical standards? In order to answer 
this question, a so-called “economic ethics” perspective is appropriate, reflecting on the moral 
standards that apply to economic phenomena. Graafland (2007, p. 10) explains this by 
showing that whereas economics explains the relationships between economic phenomena, 
economic ethics evaluates them from a moral point of view. Going back to this particular 
research, a global justice point of view is used, focusing particularly on distributional justice 
and human rights.  
 
This research has shown that several alarming consequences of IPRs come to light when 
using a global justice perspective. These worrying consequences have much to do with the 
fact that, in many cases, restricted access to PGRs simply means restricted access to food. 
Often regarded as a human right, access to food is restricted by IPRs because of higher 
monopoly prices and specific restrictions to save and exchange seed. Also, the IPRs system is 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
42 These overlapping elemental regimes are UPOV, UN, WTO, FAO and national IPRs systems (Raustiala & 
Victor, 2004). 
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changing the structure of incentives for innovation in agricultural research worldwide. This is 
especially apparent for biotechnology innovations, which are dominated by a small set of 
herbicide tolerant and insect resistant crops with high appropriable value. For the crops of 
lower appropriable value, especially those that are grown in developing countries, IPRs have 
not generated incentives for private-sector investment. Considering the privatization in the 
plant-breeding sector of the past decades, it now becomes questionable whether public 
research institutes are capable of limiting the increasing gap between research investments 
directed towards the capital-rich and capital-poor. Moreover, the emergence of IPRs in plant 
breeding has led to a significant increase in concentration in the seeds business, with only a 
few giant multinationals using their IPRs as a source of market power to obstruct new 
entrants.  
 
5.4 Finding solutions: the ITPGRFA and CGIAR 
 
The shift in property regime for PGRs has adverse but surmountable consequences related to 
the access to – and availability of – improved plant varieties for poor farmers in developing 
countries. In finding a solution for such adverse consequences, global justice advocates 
generally emphasize the decisive role of international institutions. The CBD might be seen as 
a prime example of such an institutions because it attempts to prevent the inequitable 
appropriation of PGRs. However, when distributional justice and the provision of the right to 
food are considered, this international institution does not seem to have addressed the above-
described global justice concerns. In fact, the CBD seems to have had the unintended 
consequence of creating an impasse in the usage of PGRs, having negative effects on the 
ability to ensure food security and to use these PGRs for the benefit of poor farmers in the 
developing world. It is for these reasons that, in light of global justice, the ITPGRFA and 
CGIAR seem to be more promising international institutions. Both the ITPGRFA and CGIAR 
have been described as institutions with the potential to break the impasse created by TRIPS 
and the CBD. In sharp contrast to the access and use restrictions of PGRs erected by IPRs and 
state sovereignty, one finds the Multilateral System of the ITPGRFA, consisting of a list of 64 
key crops and forages that can be accessed freely by member countries. Knowing that a 
continuing flow of the world’s PGRs is considered essential for global food security in the 
long run, the ITPGRFA can be seen as an important counterweight to the demise of the 
common heritage system. The CGIAR centers encourage the same rationale of sharing, 
aiming at producing, assembling and delivering research outputs as IPGs. Additionally, the 
CGIAR specifically targets poor farmers in developing countries, indicating a clear 
distributional objective. Also, by targeting this specific group, the CGIAR heavily contributes 
to realize the human right to food. Over the years, the CGIAR has shifted its priority from 
producing IPGs to producing improved plant varieties that are targeted to the people that need 
it most. In light of the privatization in plant breeding and the growing responsibility of public 
research institutes to serve the resource-poor, this change in priority seems to be highly 
rational and just.  
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5.5 Adjusting to the new “rules of the game” 
 
Although the ITPGRFA and CGIAR together seem to be promising in breaking the impasse 
in the flow and usage of PGRs, reality often reveals specific challenges. As Graafland (2007, 
p. 43) explains, institutions are context dependent and embedded in historical situations. This 
means that the fact that the ITPGRFA and CGIAR can be successful in recovering the PGR 
commons while especially targeting the use of these resources to the benefit of poor farmers 
in developing countries does not mean that these institutions can function exogenously. 
Instead, also the ITPGRFA and CGIAR are subject to the context they are found in and 
confronted with the new “rules of the game”. Namely, CGIAR centers have to deal with the 
new economic reality of a dominant private sector that seeks to commercialize its agricultural 
innovations. A way has to be found to secure for poor farmers the productivity benefits 
offered by biotechnology, while satisfying the shareholders of the private plant breeding 
industry that are investing in this technology. Also, resulting from the shifting property 
regime for PGRs, specific challenges are found related to the hyperownership of these 
resources. In order to identify these specific challenges, as well as possible solutions, a case 
study is included in this research. Focusing on CIP and its ability to use the tremendous 
diversity in potato varieties to improve the livelihoods of poor farmers around the world, the 
case study has demonstrated that dealing with various stakeholders with conflicting interests 
can highly impede this effort. Being situated in Peru, CIP has had the advantage to 
conveniently build up an impressive genebank with a great variety of (raw and worked) 
potatoes, sweet potatoes and Andean roots and tubers. On the other hand, CIP is situated in a 
mega-diverse country that has been increasingly concerned with the protection of its PGRs. In 
fact, together with the other members of the Andean Community, Peru was among the first 
countries trying to implement national regulations on access to its PGRs based on the 
sovereignty principles of the CBD. As a result, CIP has seen severe obstructions to its ability 
to add new acquisitions to the genebank. In the fear of losing its PGRs without a fair share in 
the benefits that result from these resources, Peru has basically locked down most ways for 
PGRs to flow out of the country. Meanwhile, CIP is heavily reliant on the ITPGRFA, which 
is now by far the most important way to share its material. However, this material is limited to 
potato and sweet potato varieties, and specifically to those for which CIP has obtained the 
official permission by the Peruvian government. To make things even more difficult, also 
Peruvian farming and indigenous communities have become highly aware of the interest in 
the potato varieties they cultivate. Based on their own worldviews, these communities also 
seek to officially appropriate these potato varieties and they seem to be fairly successful. Over 
the years, CIP has increasingly used a so-called multi-stakeholder approach. From the starting 
point of respecting the proprietary interests of the private sector, the Peruvian government and 
the farming and indigenous communities, CIP has managed to regain trust and to reshape 
opposition into partnerships that could contribute in achieving its global justice perspectives.   
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6 Conclusions 
 
 
The emergence of biotechnology has created new knowledge about the possible uses of 
PGRs. These resources are now increasingly viewed as a pool of genetic information and 
possible source material for new products and inventions. Focusing on agriculture, this 
technological advancement has greatly expanded and accelerated the use of these resources in 
the creation of improved plant varieties. Driven by the attempt to capture the increased value 
in PGRs, various interest groups are seeking to create an institutional environment that allows 
them to appropriate these resources. The result of these developments is a wide scope in 
intellectual property protection for plant varieties, gradually implemented by governments 
around the world. Intellectual property protection is generally justified as a necessary 
mechanism to address the problems that are attached to public goods – an economic term that 
refers to goods that are non-excludable and non-rival in consumption. These two 
characteristics also seem to apply to improved plant varieties, and because of this, third 
parties would free ride on the provision of these goods, leading to reduced incentives to 
engage in plant breeding activities. In order to prevent this dynamic inefficiency, IPRs 
provide plant breeders the exclusive but time-limited right to commercially exploit their 
improved plant varieties and so the possibility to recuperate the investments made. Moreover, 
exclusive protection will benefit society in the form of knowledge externalities and public 
goods, as the inventions will become part of the public domain when the monopoly expires. 
These advantages are generally argued to outweigh the downsides of IPRs that come in the 
form of decreased static efficiency (deadweight loss) and the threat of the anticommons 
tragedy. The extent to which the tragedy of the anticommons will occur, and the extent to 
which farmers will be able to continue to save and exchange their seed, will depend heavily 
on the implementation of the breeders’ exemption and farmers’ rights. Along the 
implementation of the TRIPS and TRIPS-plus agreements, forcing WTO members to adopt 
minimum standards in intellectual property law, the extent to which these two important 
limitations to IPRs could be implemented is seriously threatened.  
 
Developments regarding IPRs for improved plant varieties have caused political debate about 
who owns the material that is used to create these protected inventions and products. While 
worked PGRs were increasingly subject to legal protection, raw PGRs continued to be 
gathered by plant breeders and seed companies in the perception that these belonged to a 
commons and could not be owned. However, when the CBD came into force and countries 
started to claim sovereignty over their raw PGRs, the property regime for PGRs had almost 
entirely shifted from a system in which resources were available to everyone and appropriable 
by no one, to a system in which resources are exclusive and appropriable by means of 
sovereign-based rights and IPRs. While the shift in property regime for PGRs was partly 
based on ethical arguments about access and benefit sharing by developing countries, this 
shift has mainly been invigorated by arguments that fit a market failure paradigm in which 
efficiency arguments prevail. Although such an economic perspective has proven to be useful 
in explaining the shift in property regime for PGRs, this perspective is incomplete in the sense 
that it neglects its evaluation from a moral point of view. When the consequences of the 
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enclosure of the PGR commons are analyzed from a global justice perspective, focusing 
particularly on distributional justice and human rights, worrying consequences come to light. 
Whereas privatization in plant breeding has resulted in a highly concentrated industry, 
focusing almost entirely on crops for the resource-rich, the new institutional environment 
decreasingly stimulating the development of crops that are used by poor farmers in 
developing countries. Also, the potentially fairer regulations resulting from the CBD have 
tended to operate differently in reality since virtually all countries see themselves as providers 
and hence sellers of their raw PGRs. This, in combination with the fact that no country seems 
to be a buyer, has led to a decreased international transfer of raw PGRs. This has obstructed 
the global flow of germplasm on which the agricultural sector historically depends and so 
may harm global food security in the long run.   
 
Considering the exposed consequences of the regime shift for PGRs, and especially when 
viewed from a global justice perspective, the ITPGRFA and CGIAR both seem to be 
promising in their ability to use the new possibilities in plant breeding for the benefit of the 
poor while partly recovering the PGR commons. Yet, judging from the results of the case 
study of CIP in Peru, it appears that these institutions are confronted with various 
stakeholders with conflicting perspectives and interests. Being situated in a country that is 
increasingly concerned with the protection of its PGRs, CIP is increasingly thwarted in 
collecting and sharing Peru’s great potato and sweet potato diversity. As from the CBD, the 
government has blocked the free flow of PGRs in the fear of biopiracy and in the hope of 
receiving financial compensation, leaving the Multilateral System of the ITPGRFA among the 
scarce options for CIP to share for the sake of food security. Additionally, in order for its 
improved plant varieties to be taken up for use by poor farmers in the developing world, CIP 
is increasingly multi-stakeholder oriented. As such, CIP has even reconsidered its own 
principles on intellectual property protection and seeks to use appropriation as a strategic tool. 
Whereas defensive publishing prevents others from appropriating knowledge, PGRs are 
increasingly protected in collaboration with the private sector. Also, the repatriation 
agreement with the Potato Park shows that CIP can be flexible and pursues new ways to break 
the political impasse. Although this strategy is sensible and might be most effective in the 
short term, it also seems to indicate that international agricultural research institutes are 
reconciling themselves to the newly emerged property regime. The challenging task for these 
institutions is now to strive to achieve a more open system in PGRs, while continuing the 
strategic cooperation with their protective partners as a means to effectively benefit the 
world’s poorest.  
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