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Regulatory responses to the products of the biotechnology have been subject to a lot of controversies from both sides of the Atlantic. In between, Developing Countries are left with the intricate task of determining the optimal status for Genetically Modified (GM) products. While producers should benefit from the approval of the producer-oriented first generation of GM products, productivity gain could severely be impaired by the loss of strategic markets, such as the European Union, reluctant to consume GM foods.

When considering developing economies, it is important to pose the question of enforcement of Intellectual Property Rights (IPRs). Since developing countries are lacking not only in the financial and technical capacities necessary to enforce IPRs but also in the incentive to do so. Enforcement of IPRs like labeling and approval of the GM products, is a strategic decision (Moschini, Lapan, and Sobolevsky, 2000, Giannakas, 2002 and Chattopadhyay and Horbulyk, 2004). Interestingly while the questions of the optimal standard for GM products and the level of IPRs enforcement have received separate attention from the literature; for policy makers it constitutes an intertwined strategic choice.
 Moreover the recent literature on IPRs enforcement has focused on small economies. However, given the high volume of trade and the intense competition by the major suppliers of agricultural products for access to and market shares in the world market, a large agricultural exporter policy decision can be expected to affect and be affected by the regulatory response of the other major suppliers (Veyssiere and Giannakas, forthcoming). As a result a large country best response to products of the biotechnology can be expected to differ from a small country best response.

The object of this article is to examine the dilemma of a regulator having to set together the domestic agricultural policy orientation as well as the level of IPRs enforcement. In particular the paper develops and solves a sequential game, where, in the first period a regulator in a GM free country decides on both the optimal standard of agricultural products (Approve or not and/or Label or not GM products) and the level of IPRs enforcement. In the second period observing the regulator policy choice, producers and consumers makes their planting and purchasing decisions, respectively. The analysis explicitly considers a large economy competing with a producing region for access to the world market for an agricultural product. 
In addition this article explicitly examines the economic cause of mislabeling fraud and their consequences on regulator policy decision. IPRs enforcement encompasses not only the protection of the innovator rent but also the protection of the label GM free (Gray, Moss and Schmitz, 2004). Because of the credence attribute of the GM products with a price premium for conventional products, it is by no mean insured that producers will correctly label their products as GM.

Preliminary results show that the approval and labeling decision is determined by the distribution of consumer preference, the relative size of the segregation costs associated with a labeling regime, the effectiveness of the first generation of GM products and the degree of market power by the life science industry. Interestingly the approval decision of the products of the biotechnology appears specific to the labeling regime. In particular under the economic environment favorable to a labeling regime, approval of the GM technology is the best response of a government maximizing either aggregate producer welfare or the country market share on the world market. This result supports the recent approval under a mandatory labeling regime of the products of the biotechnology by Brazil and the European Union.

 Finally, contrary to a small economy (Giannakas, 2002 and Chattopadhyay and Horbulyk, 2004) whether the GM technology is authorized or not, a large country has always a motive to enforce its IPR regime. The motives beyond the enforcement decision are also specific to the country labeling decision. While under a non labeling regime enforcement of IPRs aims at controlling the spread of the new technology that can reduce the demand for non labeled products, under a labeling regime it aims at protecting the consumer trust in a label GM free and the producer price premium associated with the production of GM-free products.
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