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Plant breeding is a high resource consuming activity. As such, mechanisms have been set to protect crops cultivars and favour investments in plant breeding activities. Several countries have adopted either the patent system or a sui generis system to protect cultivars. In 2013, Ghana drafted the Plant Breeders Act, a sui generis system. The bill has not been passed yet. Benefits to famers, breeders and agriculture in the country have been predicted by proponents of the Bill. Opponents of the Bill have raised concerns on its effects on small-scale farmers and on sovereignty of the country over its plant genetic resources. This paper discusses the most probable implications of the Plant Breeder Bill on breeding activities in Ghana. Information was collected from key informants and the literature related to the experience in other countries where the Plant Breeders" Right has been enforced. It came out that the implementation of the plant breeder Bill in Ghana is likely to attract private investment. More investments would be devoted to breeding of hybrid varieties in high commercial value crops. The probable increase of investment on breeding activities is likely to make available more new varieties offering more available starting material for breeding programs. However, the enforcement of the Bill without the creation of incentive environment notably in seed system would not be enough to reach the predicted benefits. Furthermore, the development of new varieties is likely to result in the replacement of existing varieties including landraces leading to genetic erosion. To overcome this situation, extensive collection of landraces and conservation strategies need to be undertaken.

Introduction

Breeding activities aim at developing improved varieties to meet specific needs.

Development of improved varieties requires a lot of investment and innovation that need to be protected by appropriate regulations [START_REF] Jördens | Effective system of Plant Variety Protection in Responding to Challenges of a changing World: UPOV Perspective[END_REF]. The agreement on Trade Related Aspects of Intellectual Property Rights (TRIPS) in article 27 section 3 (b) makes an obligation for countries members of the World Trade Organization (WTO) to ""provide for the protection of plant varieties either by patents or by an effective sui generis system or by any combination thereof"" 1 . Ghana, as a member of WTO, should comply with this agreement. For his purpose, and in the aim to create incentive environment for the development of agriculture, Ghana has opted for the sui generis system ""Plant Breeders" Rights"" which is less restrictive than a patent. Thus, a Bill entitled Plant Breeders Act, hereafter refers to as the Bill concerns on its effects on small-scale farmers and on sovereignty of the country over its plant genetic resources.

This paper discusses the implications of the Bill on breeding activities in Ghana.

These implications are viewed in terms of investment in breeding, diversity of improved varieties, implication for local breeders and access to genetic diversity, crops and types of variety targeted. Implications of the Bill for farmers were briefly addressed. The discussion is based on information collected from key informants on the matter and the literature related to the experiences in some countries where the Plant Breeders" Right has been enforced mainly in Kenya which has enforced its plant variety protection since 1990s.

Why a Plant Breeders Act?

Agriculture accounts for a significant share in the economy of Ghana, 34.5% of the Global Domestic Product (GDP). However, the production is still insufficient to meet food demand and permits agriculture to drive other economic sectors. Lack of improved varieties well suited to agro-ecological conditions and to global changing environment is a major concern for the increase of agricultural productivity (MOFA, 2010).

Increase investment in public and private breeding and seed system is of utmost importance to increase the production and ensure food security and job creation [START_REF] Rangnekar | Review of the economic literature on plant breeder?s rights[END_REF][START_REF] Tripp | Plant variety protection in developing countries. A report from the field[END_REF]. Plant breeding is a highly resource consuming activity. It takes several years to develop a variety and requires a lot of financial resources, equipment and skilled manpower [START_REF] Jördens | Effective system of Plant Variety Protection in Responding to Challenges of a changing World: UPOV Perspective[END_REF]. Currently, in Ghana, breeding activities are mostly carried out by public research institutes and Universities supported by external grants and government fund. But this support is limited and the public sector cannot sustainably and adequately provides the required varieties to boost agricultural production. There is a necessity to attract private breeding companies. Furthermore, due to their nature, plant materials are easily reproduced, preventing the breeders from having return on their investments [START_REF] Jördens | Effective system of Plant Variety Protection in Responding to Challenges of a changing World: UPOV Perspective[END_REF]. This was evidenced in the memorandum of the Bill as follows: ""Recent breeding initiatives by the Crops Research Institute and other private plant breeders have failed to yield the required dividends to the owners as the new varieties were appropriated and used by persons who failed to recognise the investment and effort of the breeder and the need to pay the necessary royalties to the breeder due to the absence of protection."" (see Ghana Plant Breeders Bill, 2013, www.parliament.gh/publications/36/560). Thus, to make breeding an attractive sector requires a legal framework such as Plant Breeders" Right that protects breeders" innovation and investments.

Overview of the bill

Referring to the memorandum, the Bill is split into 8 groups of clauses (see Ghana

Plant Breeders Bill, 2013, www.parliament.gh/publications/36/560.

Clause 1 to 7: it sets the scope of application of the Bill and the criteria that should be met to be granted the Plant Breeders" Right (PBR). A key point from this set of clauses is that a variety candidate for protection should be new, distinct, uniform and stable.

Clause 8 to 14 is related to the application process for a PBR and its handling by the Registrar.

Clause 15 to 19 deals with the protection of the breeder right and the handling of objection that may arise about the grant of PBR. Clause 51 to 53 deals with composition of the appeal board and its functioning. The conditions for appeal on a decision made by the registrar are set as well.

Clause 54 to 61 is related to miscellaneous matters including inspection and preservation of documents, handling an infringement to the Bill, and the role of the Attorney-General and Minister for Justice in the enforcement of this Act according to the International Convention for the Protection of New Varieties of Plant of 1961.

Implications of the Bill on breeding activities

The number of breeding entities, number of released varieties and the improvement of varieties, availability of new germplasm for further breeding, targeted crops and types of varieties are some of the key indicators used to evaluate the impact of Plant breeders" right on breeding activities (UPOV, 2005).

Number of breeding entities and Investment in Breeding

As mentioned earlier, the main goal of the Plant Breeders" Right is to create incentive environment for investments in breeding by preventing the unauthorized production of protected varieties (Clause 20 of the Bill). In the memorandum of the Bill, it is stated that ""The protection for new plant varieties will encourage investment in plant breeding since plant breeding requires long term investment and efforts which entrepreneurs are most often unprepared to sponsor in the absence of protection"". In Kenya, the enforcement of the Plant Breeders" Rights had led to the increase of breeding entities and it had been a triggering factor for the blooming of export However, in Tanzania, the enforcement of the Plant Breeders" Right has not resulted yet in attracting foreign breeding"s companies. The reluctance of these companies could be explained by the fact that the country is not an UPOV member yet conversely to Kenya [START_REF] Ngwediagi | Establishment of Plant Breeders" Rights System in Tanzania: Achievements and Challenges[END_REF]. As Ghana is not a member of UPOV, caution needs to be sounded on the predicted increase of international or foreign breeding companies" investment in the country.

Implications on funding sources in Public breeding institutes

Public breeding institutes may benefit from PBR. Actually, the Public breeding institutes have the opportunity to diversify their source of income and do not depend only upon government or other funders" support. To do so, they have to establish or strengthen their commercial relationship with private seeds companies as it is the case in Kenya [START_REF] Rangnekar | Review of the economic literature on plant breeder?s rights[END_REF][START_REF] Tripp | Plant variety protection in developing countries. A report from the field[END_REF]. It will be a paradigm shift for the public institutes in such a way that to take advantage of the PBR, they have to expand their research activities to business activities. Collecting royalties will provide public institutes with a source of income as well. In Kenya, the National agricultural research institute has earned substantial income by granting license to seed companies on its bred cultivars and had even established a Seed production Unit [START_REF] Rangnekar | Review of the economic literature on plant breeder?s rights[END_REF]. However, there is a dilemma on to which extent public research institutes will protect their varieties in the search of income and the compliance with their public mandate.

Trend in Number of Varieties

An increase in the number of improved varieties adapted to consumers" needs and to agro-ecological conditions is expected with the PBR in Ghana. For instance, maize varieties with superior traits in terms of yield, early maturity, nutritional quality and tolerance to pest, disease and abiotic stresses have increased with the PBR in Kenya (UPOV, 2005). However, this trend observed in Kenya might to some extent be due to the market trend, the business environment and other incentive policies [START_REF] Rangnekar | Review of the economic literature on plant breeder?s rights[END_REF][START_REF] Tripp | Plant variety protection in developing countries. A report from the field[END_REF]. In Ghana, the enforcement of the Bill coupled with favourable environment (existing legal framework in seed production and regulation under the Plants and Fertilizer Act." 2010 (Act 803) and the revised Food and Agriculture Sector Development Policy for instance) form a good ground to foster the breeding and release of more new varieties. Nonetheless, to make the seeds available to famers, effort needs to be made to structure seed marketing and distribution system [START_REF] Aidoo | Ghana Seed Entrepreneurship Assessment[END_REF].

Targeted crops and types of variety

The development of more new improved varieties is likely to be orientated to crops with high commercial value and targeted specific niche of commercial farmers who can afford the technological package that goes along with the use of such varieties. It may be expected that there will be a reorientation of breeding programs in public and private breeding towards commercial crops that cannot be easily reproduced with conservation of their performance over seasons. Thus, development of hybrid varieties in cross-pollinated crops (mainly maize) will receive more attention from breeders both from public and private as observed in Kenya and Uganda [START_REF] Tripp | Plant variety protection in developing countries. A report from the field[END_REF]. Actually, besides the fact that it is not profitable for famers to save hybrids seed for planting, another advantage for the breeders to go for the hybrids is that the inbred lines used in their breeding programs may be protected by trade secret [START_REF] Xu | Molecular Plant Breeding[END_REF][START_REF] Moschini | The Economic Incentive to Innovate in Plants: Patents and Plant Breeders" Rights[END_REF][START_REF] Tripp | Plant variety protection in developing countries. A report from the field[END_REF]. As a result, progress in the improvement of crops varieties with less economic value but important for food security and subsistence of small holders agriculture will probably be undermined [START_REF] Rangnekar | Review of the economic literature on plant breeder?s rights[END_REF].

Furthermore, the farmers" privilege (Clause 21 sub-section 3) allows for farmers to save seed of protected varieties and use them for their own replanting. This clause may not encourage breeders to develop more open pollinated varieties in maize and pure lines varieties in rice, soybean and cowpea for instance. [START_REF] Tripp | Plant variety protection in developing countries. A report from the field[END_REF] reported that the PBR has not increased breeding of Open Pollinated Varieties or Pure lines varieties in many countries (Kenya, Uganda, Columbia, China, India) since farmers or illegal dealers can easily save and reproduce the material. In India, the farmers" privilege has been found to negatively affect the return on investment of the plant breeders" right holders [START_REF] Pray | Agricultural research and technology transfer by the private sector in India[END_REF].

As far as breeding programs involving farmers" participation are concerned, they may be negatively affected by the PBR. In the current state, if a balance is not found between the PBR and farmers contributions in the process of participatory plant breeding or participatory varietal selection, farmers" participation in such programs may be hindered. Breeders would either want to breed new varieties without getting involved farmers in order to be granted the Breeder Right and get the full recognition or farmers may be reluctant to participate in the process since they may worry that their effort may not be recognised. To avoid such situations, we recommend a clear definition at the start of the process of whether or not the output (varieties) will be protected. If the variety has to be protected, the right holders should be clearly mentioned.

Access to genetic diversity and availability of new germplasm

PBR by favouring the investments of more foreign breeding companies and offering incentives for local breeders will result in an increase of available improved cultivars enriching species gene pool. The increased development and release of protected new varieties may contribute to increase the available germplasm for breeders for use in their breeding programs under the principle of the breeder"s exemption (Clause 21 subsection 1 and 2) that does allow the use of protected varieties for further breeding purposes without seeking prior consent of the Title Holder. Such cases have been observed in Kenya where local breeders have more access to new germplasm for their breeding purposes (UPOV, 2005;[START_REF] Sikinyi | The impact of plant variety protection system in Kenya[END_REF].

Access to genetic resources available at the Plant Genetic Resource Research

Institute in Bunso may become less and less free and the institute may get additional resources through royalties or other mechanisms. This has been the case in Kenya where the National agricultural research Institute had licensed some of its germplasm [START_REF] Rangnekar | Review of the economic literature on plant breeder?s rights[END_REF].

The enforcement of the Bill with the development of new varieties is likely to result in the replacement of existing varieties including landraces leading to genetic erosion.

To overcome this, extensive collection and conservation strategies need to be undertaken.

Predicted benefits of the enforcement of the Bill for Farmers

Breeders constantly seek to develop varieties that met the users" needs in terms of agro-ecological conditions, quality and market demand. With the PBR, the number of seed and breeding companies will increase and as they will be in competition, more improved varieties will be made developed. If that happens, farmers will have a wide range in their choice of varieties depending upon their production objectives.

Competition among seed and breeding companies may contribute to provide high quality seeds at affordable prices for farmers [START_REF] Xu | Molecular Plant Breeding[END_REF]. It is stated in the memorandum that ""In recognition of Government"s effort to improve the seed industry, by stimulating competition among enterprises, encouraging price stabilisation and offering employment to the private sector, the Ministry of Food and Agriculture acknowledged the significance of variety protection as an important element of the country"s national seed policy initiative"" (see Ghana Plant Breeders Bill, 2013, http://www.parliament.gh/publications/36/560). However, the cost of additional inputs (fertilizers, pesticides) required for the improved varieties to express their potential should not be overlooked. For farmers to benefit from the Bill, it is imperative to set mechanisms to facilitate their access to inputs (fertilizers, pesticides).

Conclusion

The prospective analysis of the Plant Breeders" Right at the light of practices and experiences in other countries has provided insight into the probable effects of this Bill on breeding activities in Ghana. Breeding for more crops species and type of varieties that will generate more income for breeders, the availability and use of genetic resources, an increase of seed and breeding companies are likely to be observed. However, the predicted effect of Plant Breeders" Right on breeding activities is not automatic and experiences in other countries have even showed some mitigated effects. To fully take advantage of the Bill, incentive policies in seed marketing along with the availability and affordability of other agricultural inputs must be implemented.

Clause 20 to 33

 33 deals with the scope and duration of PBR by addressing the requirement of authorisation of holder of a PBR for specific acts and the exceptions related to the PBR. Clause 34 to 39 deals with the variety denomination (designation of varieties by denomination, the characteristics of variety denomination and the obligation to use variety denomination) and technical and financial management of registry for plant varieties. Clause 40 to 50 sets the composition of Plant Breeders Technical Committee and its administrative and financial management. It is worthy pointing out that the Plant Breeders Technical Committee is in charge of managing the established Plant Breeders Development Fund.

  products notably floriculture sector by an increase foreign investment in new cultivars of cut-flower for instance(UPOV, 2005;[START_REF] Rangnekar | Review of the economic literature on plant breeder?s rights[END_REF][START_REF] Jördens | Effective system of Plant Variety Protection in Responding to Challenges of a changing World: UPOV Perspective[END_REF]. In Ghana, attracting private and foreign investments is likely to foster knowledge sharing between local and foreign breeders and capacity building for the local breeders by establishment of new breeding facilities and training of local breeders as well.