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The agricultural sector is the backbone of the economy and employment in most developing countries. Its share of the gross domestic product (GDP) is often more than 50 percent and, in some countries, up to 80 percent of the active population earn their living in agriculture. But in most of these countries, agricultural productivity is extremely low, with yields often low and unstable from year to year. A large proportion of this agricultural activity is subsistence farming that generates no financial income and is, in many cases, insufficient to feed farmers’ families. Under those circumstances, the agricultural sector is unable to contribute to a country’s overall economic development and, even less, to respond to the challenges of feeding a growing population, relieving rural poverty and mitigating climate change.
One of the reasons for poor agricultural performance in many developing countries is a lack of progress in improving the performance of traditional plant varieties over the centuries. In contrast, the graphs (at right) illustrate progress achieved in wheat yield in France and maize yield in the U.S. over a period of two centuries. Clearly, the advent of modern plant breeding has enabled yields – which previously were stagnating or declining – to increase substantially. It is estimated that improved varieties have accounted for more than 50 percent of overall yield increases for important crops in Europe. The remaining growth is due to improved agricultural techniques, including fertilizers and better pest and disease control. But improvement in yield is not the only major objective in modern plant breeding. Others include resistance to environmental and biological stress, and quality. 
Government measures and increased public and private investment in the seed sector are long-term requirements if agriculture is to meet the challenge of food security in the face of population growth and climate change – so concluded the September 2009 Second World Seed Conference1. Specifically, intellectual property (IP) protection was deemed to be crucial to any sustainable contribution of plant breeding and seed supply. An effective plant variety protection (PVP) system was identified as a key enabler for investment in breeding and the development of new varieties of plants.
The conference considered that UPOV membership played an important role by instilling in breeders the confidence to introduce new varieties. UPOV seeks to provide and promote an effective system of PVP, in order to encourage the development of new varieties of plants for the benefit of society.
Encouraging sustainable breeding programs
Plant breeding requires know-how and investment in terms of time and human and financial resources. It may take 15 years to create a new variety with improved features and an additional number of years for it to be introduced into the market and taken up by farmers.
In many cases, it is easy to reproduce (copy) a variety and, perhaps, thereby to compete with the breeder on the commercial seed market. That, however, would be detrimental to any breeding program, and farmers in developing countries suffer most from the lack of sustained breeding programs. Experience shows that public sector breeding alone is not enough, for various reasons, to substantially enhance agricultural productivity in developing countries. It is thus vital to encourage creativity and investment in private and public breeding through an effective PVP system, which provides breeders with a legal framework and administrative structure for controlling reproduction of their varieties and thereby recovering their investment.
Protection under the UPOV Convention means, for a period of at least 20 years (25 years for trees and vines), certain acts with propagating material of a protected variety require the breeder’s authorization, including the following:
production or reproduction (multiplication);
conditioning for the purpose of propagation;
offering for sale;
selling or marketing;
exporting;
importing; and
stocking for any of the above purposes.
The UPOV Convention further stipulates a number of exceptions of particular relevance to developing countries. Compulsory exceptions that do not require the breeder’s authorization include reproducing material for experimental purposes, for breeding other varieties and for private and non-commercial purposes. Optional exceptions concern farm-saved seed from the protected variety farmers use for propagating on their own holdings, within reasonable limits and subject to safeguarding the legitimate interests of the breeder.
It is important to stress that, according to the UPOV Convention, acts done privately and for non-commercial purposes are not subject to breeders’ rights. That means subsistence farmers – the majority in many developing countries – who propagate a protected variety to produce a food crop for consumption solely by the farmer and the dependants living in his household, may be considered excluded from the scope of the breeder’s right. That compulsory exception may thus be a turning point for subsistence farmers to escape the cycle of poverty, through improved (protected) varieties becoming available as a consequence of that country’s accession to UPOV.
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Development and impact of the UPOV system
The UPOV Convention, adopted in 1961, entered into force in 1968. The Convention was amended in 1972, 1978 and 1991. UPOV has 68 members, 44 of which are bound by the 1991 Act of the Convention. The only internationally harmonized, effective sui generis system for plant variety protection, UPOV continues to expand. A further 17 states and one international organization have initiated procedures for becoming a member, and another 45 states have contacted UPOV regarding assistance in developing PVP legislation.
Key to an effective PVP system are incentives for breeders to develop new varieties, and ensuring that lack of suitable protection is not a barrier to those varieties’ availability. To assess the overall global impact of an effective PVP system, one must consider the number of new varieties. The number of applications for protection and number of titles of protection granted provide a direct measure of the number of new varieties, this being an indication of the new varieties with potential importance within a particular territory. The fact that breeders do not generally pursue protection of varieties unlikely to be commercially successful, or where protection is not important, confirms that the number of applications and titles is a good indicator of the benefits of a PVP system.
The overall impact of the UPOV system can thus be seen in the number of titles of protection in force within the Union. Some 5,000 titles were in force in UPOV members – 5 at that time – in 1974. By 2007 that number had grown to over 75,000 – in 65 members.
Plant genera and species
The UPOV Convention recognizes the importance of encouraging breeding in all plant genera and species and not attempting to pre-determine for which genera and species breeding would, or might, be beneficial. In 1975, protection was granted to varieties of approximately 500 plant genera or species – growing to around 900 by 1985 and over 1,300 by 1995. It is estimated that, by 2008, protection had been sought for varieties of more than 2,500 genera or species, also an indicator of increased contribution of plant breeding to biodiversity.
Benefits of use2
The development of PVP in the Asia-Pacific region illustrates a particular pattern of PVP use by breeders over time. Observations of PVP in China, the Republic of Korea and Viet Nam – new UPOV members – show the system is first used by residents for domestic applications, followed by applications from non-residents that increase over time. The next step – which can be seen in long-time UPOV members such as Australia, Japan and New Zealand – is for breeders from those countries to apply for protection in other UPOV member countries (foreign applications).
Findings show that introducing the UPOV system contributes to more diverse types of breeders and encourages breeding activity. The public sector is often an important PVP user, and PVP also encourages investment in plant breeding. The graph above reflects, for example, the growth in government investment in plant breeding in the Republic of Korea (UPOV member since 2002) under the Research and Development Fund for Plant Breeding. Under this scheme, the government matches private investment with public funds, the graph thus reflecting an equivalent, significant increase in private investment.
Findings also show that introducing the UPOV system contributes to improved plant varieties. The impact of protection on the improvement of varieties can be seen in the extent to which new protected varieties gain in market share, indicating their value to farmers. In some, mainly agricultural, crops involving a seed certification scheme, the importance of “new” protected varieties can be estimated by the proportion of certified seed comprising new varieties to the total certified seed for the crop (measured in area of certified seed production). In this regard, the UPOV Report on the Impact of Plant Variety Protection (Impact Study) illustrates, for Argentina, the strong growth in new protected varieties which is a good indicator of market demand and, therefore, their worth to farmers.
A third finding shows that introducing the UPOV system leads to increased availability of new varieties, and that accession to the UPOV Convention means greater availability of foreign new varieties. For example, in 1991, when the Argentina PVP law incorporated provisions of the UPOV Convention, the number of titles of protection immediately tripled. With Argentina’s accession to the UPOV Convention in 1994, titles of protection granted to foreign breeders substantially increased as their varieties began to be introduced into the country. Argentinean farmers therefore gained access to, for example, varieties of wheat from abroad with superior baking qualities.
A similar, even higher, impact was observed in the Republic of Korea, which introduced a PVP system in 1997 and became a member of UPOV in January 2002. A high number of applications by domestic breeders immediately followed the introduction of PVP in 1997, after which some 350 foreign applications were received, in 2002, at the time the country joined UPOV.
The obvious conclusion is that implementing and applying the UPOV system is not enough. Acceding to the UPOV Convention gives a clear signal to foreign breeders that a country will provide effective protection of their interests, since accession is contingent upon national (or regional) legislation being found to be in compliance – by the Council of UPOV – with the UPOV Convention.
According to a fourth finding, accession to the UPOV Convention can lead to development of a new industry that is competitive in foreign markets. In Kenya, for example, UPOV accession brought with it strong growth in cut flower exports in terms of volume and value. More than half (52 percent) of the varieties of plants protected in Kenya are ornamentals. Given the conducive climatic conditions for flower and ornamental plant production, Kenya has continued to attract numerous breeders to grow new varieties for the European market there. Kenya remains the largest single source of floriculture imports to the European Union. To sustain production, the floriculture industry employs a large labor force, providing an important source of income for families in rural areas. It is estimated that the horticultural industry employs 2 million people directly in the areas of breeding, production, packaging and transport. Another 3.5 million people are indirectly supported by the industry, for instance in marketing, the hospitality industry, manufacturing of containers, etc.
Kenya has over 160 professional-sized growers, including small-scale (under 4 hectares), medium-scale (10 to 50 hectares) and large-scale growers (over 50 hectares). In the early stages of development, a few large-scale growers dominated the industry. There are now more than 100 medium to large-scale growers. In 2003, Kenya exported over 61,000 metric tons of cut flowers to Europe, up from 52,000 metric tons in 2002 – with an export value of US$216 million. Overall, 7 million tons were produced and used domestically in 2008, while 403,000 tons were exported, accounting for about 4 percent of total production. That production was worth US$1.8 billion in the domestic market and US$1.0 billion in export markets.
Finally, introducing the UPOV system and joining the Convention have been found to contribute to access to foreign varieties, thereby enhancing domestic breeding programs. An almost universal observation following from the Impact Study was that introducing the UPOV system yielded a large number of applications for protection from foreign breeders, particularly in the ornamental sector. This was seen as enhancing global competitiveness for producers. Additionally, with the introduction of foreign-bred varieties, according to the breeder’s exemption in the UPOV Convention, foreign varieties could, and were, used by domestic breeders in developing their breeding programs (see example from Kenya and the Republic of Korea at right).
Conclusion
During its 50 years of development and application, UPOV’s PVP system has proven effective in encouraging the creation of new varieties of plants and in introducing those varieties into agricultural and horticultural practice for the benefit of society. The findings summarized in this article demonstrate that the UPOV system contributes to:
further innovation and investment in plant breeding;
more and better varieties for farmers and growers;
increased income for farmers;
rural employment and economic development;
development of international markets. 
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