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The themes discussed during this opening session concern public research in the context of proprietary science and regulation of public GM innovations.

Echoing the presentations made by the distinguished speakers chosen for this session, I would like to share a few views on these issues, revolving around the so far limited interest for horticultural research, the shift from public agricultural research to research conducted by the private sector, in an environment of stronger intellectual property protection, and answers to these trends, before turning to biosafety issues illustrated by some experiences of developing countries in the realm of biotechnologies.

1.
A limited interest for horticultural research

Food safety issues have concentrated on problems associated with pesticides that are widely used in horticultural crops. “Horticulture has, as a result, been severely castigated by the environmental movement, which has had a negative effect on horticultural funding.”
 Likewise, food security policies have concentrated almost exclusively on calories, and are only starting to pay attention to protein and vitamin intakes (cf. the example provided by GoldenRice™). In this respect, the importance of horticultural research has recently been acknowledged, with a new emphasis on tropical and temperate tubers (potato, sweet potato and cassava), vegetables and starchy fruit crops (banana). The role of the Asian Vegetable Research and Development Centre (AVRDC) has been prominent in this demonstration of the importance of horticultural crops for preventing nutritional disorders in developing countries.

Yet, according to Jules Janick, “research efforts by the industry is quite narrow; field crop improvement has been concentrated in major cereals and only in those vegetables where heterosis can be exploited, leaving other crops to the public sector.”
 

Situations are however contrasted according to countries or regions: in Europe, the problem is rather one of overproduction of horticultural crops, resulting from the Common Agricultural Policy. In the US, horticultural crops represent 35% of all crops in value, and only less than 5% of total crops land, and less than 0,5% of the economy.
 Horticultural research could then well be a field where public research has to role to play, in spite of the ongoing shrinking of public domain, highlighted by Carl-Gustaf Thornström in his presentation.

2. Shift from the public to the private sector

Seeds had been for long considered as public goods, as they can reproduce, which makes their use non-excludable and non-rival (i.e. it is difficult to exclude anyone from using them and their use by one person does not preclude their use by another person). Thus, agricultural research was mainly conducted by public (international or national) research centres, or local experimental stations, not subject to the need to capture enough benefits to compensate research and production costs. Another reason for public funding of agricultural research is that public goods tend to be under-produced.
 

While development assistance has been decreasing, private investment in agricultural research and development rose in the 1930s and 1940s with the advent of hybrid seed companies. A survey conducted at Iowa Tate University shows that while plant breeding research and development in the public sector has decreased by 2.5 scientist-years per year from 1990 to 1994, the annual growth for the private industry amounted to 32 scientist-years
. Still in the US, in the mid-1990s, field crop breeding comprised around 80% of the private sector effort.
 In the UK, “the overall effect of several related privatisation moves on research budgets for plant breeding and biotechnology was indeed negative, and the change shifted some of the burden of research from taxpayers to farmers.”
 

Several shortcomings of such a shift have been pinpointed. First, the private sector may have a shorter time horizon than would be socially optimal, minor crops for which seed markets are limited may be neglected, there are less opportunities for breeders to be trained in near-market breeding, more and more conducted by the private sector.  

However, it has been objected that “[p]ublic breeding programmes can be as protectionist as their private counterparts.”
 Other authors signal as well that there is a “rising pressure for public-sector institutions to behave like private institutions.”

In this context, it seems necessary to understand and compare the reach of breeders’ rights and of patents in the agricultural field, and to assess the “freedom-to-operate” in future breeding programmes, knowing that there are 50-100 new plant biotechnology patent applications per month, according to ISAAA (2000)
.

In particular, apart from the well-documented reinforcement of plant breeders’ rights in the 1991 version of the UPOV Convention for the protection of plant varieties, and the growing number of plant-related patent applications filed to the US, Japanese and European patent offices
, it may be interesting to focus on the situation of hybrids, which were already protected by the 1978 version of the UPOV Convention. By covering the parental lines of a protected hybrid, it may be advocated that plant breeders’ rights potentially limit hybrid variability. Accordingly, for some plants, the progeny of the crossing of a given line A as the female line with line B as the male one differs from the result of the crossing of father A and mother B.

3.
Some answers to these trends

As is well known, the UPOV convention (1978 and 1991 acts) provides limitations to breeders’ rights, concerning acts done privately and for non-commercial purposes, acts done for experimental purposes, acts done for the purpose of breeding other varieties and, optionally, the “farmer’s privilege” to use farm-saved seed. Likewise, one of the flexibilities of the TRIPs agreement, to be found under Art. 27 (3) (b), consists in giving the choice to member countries of a “protection of plant varieties either by patents or by an effective sui generis system or by any combination thereof.” Moreover, TRIPs Art. 27 (2) states that “Members may exclude from patentability inventions, the prevention within their territory of the commercial exploitation of which is necessary to protect ordre public or morality, including to protect human, animal or plant life or health or to avoid serious prejudice to the environment (…)” Generally, patent regimes provide prior use and research exemptions (except in the US), as well as compulsory licenses provisions, which have to comply with the stringent requirements of TRIPs Art. 31.
 

Additionally, for some biotechnological inventions in the field of agriculture, like for other applications of biotechnologies, patent pools may be relevant
. A possible definition of the terms of “patent pool” reads as follows: “the aggregation of intellectual property rights which are the subject of cross-licensing, whether they are transferred directly by patentee to licensee or through some medium, such as a joint venture, set up specifically to administer the patent pool.”

However, patent pools have for long been held in suspicion by American, Japanese and European antitrust laws, insofar as they can be restrictive of competition. Moreover, according to the findings of a rather recent OECD report, in Germany “patent pools, consortia and cross licensing were not deemed effective for increasing access to genetic inventions owing to the difficulty of assessing the contributions various parties are likely to bring to such a grouping.”
 Conversely, in the United States, “[w]hile recognizing that patent thickets and royalty stacking are a problem, industry speakers noted that they mostly address these challenges through licensing and cross-licensing of patents on genetic inventions (…) Patent pools have been suggested as an alternative solution to the emergence of patent thickets in biotechnology.”

Effectively, the Antitrust Guidelines for the Licensing of Intellectual Property issued by the US Department of Justice and the Federal Trade Commission on April 6, 1995, have recognized that patent pools may have pro-competitive effects, “by integrating complementary technologies, reducing transaction costs, clearing blocking positions, and avoiding costly infringement litigation. By promoting the dissemination of technology (…)”

At a totally different level and following an utterly different logic, the multilateral system set up by the Food and Agriculture Organization International Treaty on Plant Genetic Resources of November 2001 can also be seen as an alternative to the privatisation of agricultural research and of its results. Of particular relevance will be the interpretation given of Article 12 (3) (d) of the FAO Treaty, which bars applications for intellectual property rights on “plant genetic resources for food and agriculture, or their genetic parts or components, in the form received from the Multilateral System”, and which must be combined with Article 13 financial benefit-sharing scheme. Effectively, commercialising products that incorporate genetic material accessed from the Multilateral System triggers the payment of a contribution to the FAO Multilateral system of benefit sharing, except where such products are available without restriction to others for further research and breeding, like where exceptions to plant breeders’ rights apply. It has often been advocated however that many important food crops have been left out of the multilateral system, especially groundnut, palm oil tree, cassava, soybean, sugarcane and an important horticultural crop like tomato.

Overall, as was shown both by Carl-Gustaf Thornström and John Komen in their respective presentations, the legal framework of agricultural biotechnology activities is very intricate, be it in terms of access to and protection of germplasm, or of biosafety assessment. Moreover, these two speakers converged in insisting on the incoherence of policies within countries.
4.
What can be learned from some biotechnological applications?

As a response to a public health and food security issue, i.e. widespread vitamin A deficiency in developing countries that causes blindness and premature death of children, a rice variety enriched in pro-vitamin A was designed by a research team led by Pr. Ingo Potrykus at the Zurich-based Swiss Federal Institute of Technology (ETH) and funded partly by the Rockefeller Foundation.

Two genes from daffodil and one from a bacterium, Erwinia uredovora, used as a promoter, were introduced in Taipei 309, a japonica rice variety, so as to enrich it in beta-carotene. However, as indicated in the US patent application number 20030033626 dated February 13, 2003, “the quantity [of beta-carotene] produced was lower than the minimum desired for addressing vitamin A deficiency”
. According to a study carried out by GRAIN, “golden rice” will only supply a little over 10% of the daily vitamin A needed by pre-school children (…). Whether the beta-carotene contained in golden rice will be bioavailable is yet another question.”

Apart from its nutritional properties, golden rice has raised another kind of concerns. To develop golden rice, several patented technologies were needed, some of which were licensed free of charge
. However, the terms of the license agreements do not seem to always be clear and the question of the affordability of golden rice to farmers in developing countries remains.
According to an in-depth research conducted by the ISAAA
, this research involved approximately seventy patents. “Some components were obtained under research-only licenses or research only material transfer agreements (MTA), whereas others included use licenses.”
 Pioneer patents such as those covering the Agrobacterium transformation system
 or the technique called polymerase chain reaction (PCR)
 are currently the objects of complex litigations. 
By using reproductive processes as avenues to deliver foreign genes, such as ovary injection, or embryo rescue
, one can obtain transgenic seeds directly, without resorting to Agrobacterium as a vector. However, this technique can only be practiced around flowering time. This technique has allowed the crossing of high-yielding Asian rice Oryza sativa with an African variety resistant to weeds competition, moisture-stress, aluminium soil toxicity and diseases, giving birth to the NERICAs, or New Rices for Africa
.
These new rice varieties developed at the West Africa Rice Development Agency are raising big hopes in terms of food security, to the extent of being qualified of tools for a Green Revolution in Africa. “NERICA” refers to seven different varieties, with different characteristics to suit different tastes, and mostly designed for upland (i.e. dry) breeding systems. However, some on-going trials aim at developing NERICA varieties for wet conditions. Located in war-torn Côte d’Ivoire, WARDA could not fully complete the field trials or communicate the results of such trials. Thus, cultivation standards, such as required quantities of fertilizers, are not known. Moreover, field trials conducted with one of these varieties, namely NERICA 4, showed stability problems. Thus, according to prominent members of NGOs
 involved in the development of these varieties, at this early stage, two criticisms can be addressed to the latter: first, available data are not sufficient to guaranty the success of their wide use; secondly, rice represents only 20% of the African diet, the main staple food in Africa being maize. 

These two examples illustrate several points:

· Patent pools may avoid situations where further innovation would be stifled, as well as they may favour technology transfers in direction of developing countries;

· As clearly stated by Joel Cohen, John Komen and Patricia Zambrano in their paper, adopting biotechnological applications is not a universal panacea to food security and nutritional balance issues;

· A combination of traditional agricultural methods, relying on the labour force and on the knowledge of both local population needs and environmental conditions, with biotechnologies, which can be a complementary research tool to identify desirable traits from remotely related taxonomic groups, is much more desirable than a systematic GM answer
.

5.
GMOs and biosafety

Argentina is the topical case-study of a country that went in the latter direction, and of what should be avoided in the future in terms of Genetically Modified Organisms breeding programmes.

It all started in 1996, when Nidera, the largest seed company in Argentina, which had obtained royalty-free access to Monsanto’s Roundup Ready™ soybean (resistant to glyphosate
), received commercial approval from the government. Whereas in the US farmers had to pay Monsanto royalties amounting to at least 35% of sales to be entitled to grow this GMO, in Argentina, where no adequate legal protection was available at that time, farmers were allowed to use farm-saved seeds and the seed price was far less than in the US
. As a result, between 1997 and 2002, the total land area planted to soybean rose from 37,000 hectares to about 12 million hectares. Initially, the pace of soil erosion had slowed down. However, with the development of weeds and volunteer soybean resistant to normal doses of insecticides, the quantities of glyphosate used per hectare have more than double over the period
, entailing modifications of soil microbiology. It is argued that some 150,000 small farmers have lost their lands and that levels of production for rice, maize, potatoes and lentils have plummeted
.

Possibly in reaction to this controversial example, CIMMYT (the International Maize and Wheat Improvement Centre, a Future Harvest Centre based in Mexico) has defined lines of conduct for its genetic engineering programmes:

· Plant varieties genetically engineered by CIMMYT are developed in collaboration with a local partner, to meet an identified need;

· Only the gene of interest (for the expression of traits other than herbicide or antibiotic resistance) is inserted into the final product;

· Importantly, “CIMMYT works only in countries that have biosafety legislation and regulations.”

A generalisation of such a policy by other agricultural research centres, be they public or private, international or national, and the combination of biotechnologies, in particular for identification of genes of interest, with traditional breeding methods should change the perception, generally negative, of biotechnologies by the public. S

Conclusion:

The debate surrounding agricultural biotechnology seems to follow two main approaches, one in terms of food supply, and another focused on food access, as Ian Scoones
 exhaustively analysed it. Whereas the Green Revolution and GMOs breeding programmes follow the first line, as do attempts at a better understanding of agro-ecology and farming systems, the trade perspective and the entitlements theory are both concerned with food access. The challenge for all countries, but more particularly for developing ones, now consists in conciliating all these dimensions.
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