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This paper provides a first general equilibrium model of international trade to include Geographical Indications (GIs). We construct a market with two sectors (GI and non-GI). The GI sector is modelled by adapting the cost and productivity parameters to match the stylised facts of GI production: Easier market entry through the use of a GI label with a certain reputation, lower aggregate productivity through a high level of craftsmanship in production, and collective management of the GI label. In international markets, GI producers are protected by an international agreement, where signed members are obliged to protect the GI label in their markets. This reduces fixed exporting costs for GI firms, but has to be financed by a tax on labour income. Simulating the model shows that, depending on the efficiency of the public institution in protecting the GI label in its market, it can be welfare enhancing to include GI protection in international agreements.

INTRODUCTION

Intellectual property rights (IPR) protection is an important factor in global agreements governing the framework of international trade in goods and services. A prominent example is the Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS). Signed in 1994 by all members of the World Trade Organisation (WTO), it obligates the signed parties to adopt and enforce certain minimum standards of IPR protection [START_REF] Saggi | Trade, intellectual property rights, and the World Trade Organization[END_REF].

One important aspect of the TRIPS agreement is the protection of Geographical Indications (GIs). A GI identifies a good as originating from a certain territory, where a given quality, reputation, or other characteristics are essentially attributable to its geographical origin [START_REF] Trips | Agreement on trade-related aspects of intellectual property rights[END_REF]. Well-known examples include Prosciutto di Parma or Bordeaux wine. Signing members of TRIPS shall provide the legal means to prevent the use of a designation misleading the consumer about the true origin of a product and refuse the registration of trademarks containing a GI label. For the European Union (EU), GIs are an important policy tool, as they are sup-posed to alleviate information asymmetries between consumers and producers, promote rural development and secure local heritage, as well as protect food producers from counterfeits [START_REF] Duvaleix | Geographical Indications and trade: Firmlevel evidence from the French cheese industry[END_REF]. To secure the international protection of GIs by IPR law, the EU increasingly insists on integrating GI protection in multilateral and bilateral trade agreements. Other countries such as the United States (US) oppose the point of view that GIs need specific protection and argue that they should be protected under common trademark law [START_REF] Josling | The war on terroir: Geographical Indications as a transatlantic trade conflict[END_REF].

METHODS

Theoretical models on GI protection are usually restricted to a closed economy setting and are mostly concerned with issues such as alleviation of asymmetry of information or reputation building, see for instance [START_REF] Moschini | Geographical Indications and the competitive provision of quality in agricultural markets[END_REF] or [START_REF] Menapace | Strength of protection for Geographical Indications: Promotion incentives and welfare effects[END_REF]. Further, most of these theoretical models assume products to be vertically differentiated, meaning that some varieties possess inherent advantages in quality over other product alternatives. The present study aims to overcome both shortcomings by providing a theoretical framework for the analysis of GI protection in international markets.

We base our model on the seminal paper by [START_REF] Melitz | The impact of trade on intraindustry reallocations and aggregate industry productivity[END_REF], who develops a general equilibrium model in which heterogeneous firms produce horizontally differentiated varieties in a monopolistically competitive market. Firms differ in terms of their productivity, meaning that some of the least productive firms are not able to produce profitably. Because exporting involves additional costs, only the most productive firms are able to afford to sell their products in foreign countries. Within this framework, we model a market with two sectors (GI and non-GI). We construct the GI sector such that it captures the most important stylised facts associated with GIs: (i) collective reputation of the GI label, (ii) a high level of craftsmanship in the production of GI varieties, (iii) collective organisation of GI producer groups (as required by sui generis GI legislation such as in the EU), and (iv) ex officio protection of the GI, meaning that a public institution proactively takes measures to avoid misuse of the GI name and counterfeiting of GI products. Based on these features, we derive the following results.
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RESULTS

The higher the level of reputation of the GI label, the higher are expected profits in the GI sector. Hence, more GI firms enter the market, increasing competition in the GI sector. The least productive GI firms are pushed out of the market and are partly replaced by non-GI firms, yielding an economy characterised by a lower share of incumbent GI firms.

Conversely, the higher the level of craftsmanship in GI production, the lower are expected profits and thus the lower the competition among GI firms; the share of incumbent GI firms increases. Further, collective organisation inherits a positive externality, because each additional member reduces the cost of production for all incumbent GI firms. As individual firms do not consider this effect in their entry decision, a subsidising the GI collective increases welfare in the closed economy by fostering entry of GI firms.

We further develop the equilibrium defining system of equations on the assumption that firms draw their productivity from a Pareto distribution. This allows us to simulate the model and determine the optimal level of GI protection in international markets under different circumstances. International protection of a GI implies that some of the costs of protecting the GI in foreign markets are shifted from the producers to a public institution. We assume that a higher level of GI protection is represented by a larger share of these costs being covered by the public institution. This type of GI protection thus reduces the fixed exporting costs for GI firms, as they have to spend less to protect the GI label abroad. Through an efficiency parameter of public GI protection, we model potential efficiency gains arising from IPR protection carried out by a public institution for the entire GI sector instead of by individual GI firms. The higher the efficiency of the public protection activity, the lower the amount of costs arising for the public institution per unit of costs covered from the GI firms, and the higher the welfare maximising level of ex officio protection.

In our main calibration of the model, where about 6% of GI firms export and the public institution is equally efficient in the protection of the GI label as the GI firms, it is welfare maximising for the public institution to cover 77% of the fixed exporting costs from GI firms (see fig. 1 for a stylised depiction of the relationship between welfare and international GI protection). Compared to a situation where GI firms cover the fixed exporting costs by themselves, average profits in the GI sector increase by 50%, while average profits in the non-GI sector remain unaffected. International GI protection further has a positive effect on the extensive margin of trade (more GI firms trade if they are protected) and a negative impact on the intensive margin of trade, as the exported quantity per GI firm decreases (because the GI firms who export are less productive on average). The number of available GI varieties (domestically produced and imported) increases by 6.4%, while the number of available non-GI varieties decreases by 0.015%. Overall welfare increases by 0.07%. Welfare gains can be significantly higher when we assume that the public institution is more efficient in GI protection than individual GI firms. For example, if the public institution is twice as efficient in the protection of the GI label, then it is optimal to cover the full costs of protecting the GI abroad. Welfare in the scenario with full protection compared to the scenario with no protection increases by 0.8%. These results suggest that including GI protection in international agreements can in many cases lead to welfare gains for the participating countries. 

Figure 1 .

 1 Figure 1. Welfare (W) as a function of international GI protection (ΔfGI x ). The optimal level of GI protection is denoted by ΔfGI x* : The higher ΔfGI x* , the lower the exporting cost faced by GI firms.
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