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SMART-LERECO n'engagent que leurs auteurs.

Dans ce papier, nous évaluons l'impact des accords commerciaux régionaux sur le commerce agricole et alimentaire, en mettant en évidence le rôle des règles d'origine qui sont partie intégrante de ces accords. Nous distinguons le commerce de produits agricoles et le commerce de produits alimentaires. Notre échantillon couvre 180 pays observés sur quatre années distinctes : 2001, 2004, 2007 et 2011. Parmi l'ensemble des accords régionaux en vigueur, nous considérons ceux qui concernent les principaux pays exportateurs de produits agricoles et alimentaires. Nous utilisons une équation de gravité, dans laquelle des variables muettes font office de variables de contrôle pour la résistance multilatérale. L'application de l'estimateur Poisson du pseudo maximum de vraisemblance nous permet de prendre en compte les flux de commerce nuls entre certains pays. Les résultats confirment l'impact positif des accords régionaux sur le commerce entre les pays membres. Ils suggèrent que les règles d'origine ont un impact soit négatif, soit non significatif sur le commerce entre pays membres d'un accord régional. Nos résultats indiquent un effet non linéaire significatif des accords régionaux sur les échanges entre pays membres, l'effet positif des accords diminuant avec le degré de restriction porté par les règles d'origine incluses dans les accords. Comme attendu, nos résultats montrent que le commerce de produits alimentaires est plus sensible aux accords régionaux et à leurs règles d'origine que le commerce de produits agricoles. En revanche, nos résultats ne confirment pas notre intuition initiale d'un effet différencié des accords régionaux et de leurs règles d'origine selon qu'ils concernent les flux commerciaux agricoles et alimentaires Nord-Sud ou Sud-Nord. Finalement, nos résultats confirment l'importance des règles d'origine au regard de l'impact des accords régionaux sur le commerce.
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The impact of regional trade agreements on agrifood trade flows:

The role of rules of origin 1.

Introduction

Regional trade agreements (RTAs) have become increasingly prevalent since the early 1990s

(see Figure 1). As of 19 July 2016, some 423 RTAs were in force according to the World Trade Organization. The proliferation of RTAs generates some discussion regarding their impacts on trade and welfare but also their role as regards the multilateral trade liberalization process. A large body of the literature is concerned with the empirical assessment of the trade and welfare effects of RTAs, either at the global trade level or for some specific sectors. [START_REF] Cardamone | A survey of the assessments of the effectiveness of Preferential Trade Agreements using gravity models[END_REF] and [START_REF] Cipollina | Reciprocal Trade Agreements in Gravity Models: A Meta-Analysis[END_REF] both provide an extensive review of the main findings in the existing literature. First of all, existing work do not provide conclusive results on the welfare impacts of RTAs for both participating member countries and the world at large. Secondly, studies that decompose the trade effects of RTAs into trade creation and trade diversion effects find divergent results, which do not allow for definitely concluding about the net tradecreating or the net trade-diverting effects of considered RTAs. Thirdly, most studies find a positive impact of RTAs on trade between the member countries. However there is still no consensus on the extent of this effect with many different results according to the time period, the considered geographic areas, the studied sectors, the aggregation level of data, the kind of RTA, the econometric methodology, etc. Finally, a large part of estimates tend to be biased due to a series of conceptual problems [START_REF] Cardamone | A survey of the assessments of the effectiveness of Preferential Trade Agreements using gravity models[END_REF] and there is still no consensus about the methodology to be used. [START_REF] Anderson | Gravity with gravitas. A solution to the border puzzle[END_REF] pointed out that specifications of gravity equations used in numerous studies fail to account for price terms (for both the exporting and the importing countries), which may lead to potential bias into the estimations. Second, as underlined by [START_REF] Bureau | The impact of regional trade agreements on trade in agricultural products[END_REF], most studies analyzing the impacts of RTAs on trade suffer from an endogeneity problem since the causality between RTA and trade flows is not well-established.

Indeed, it is likely that the probability of a RTA to be signed by one country is not independent from this country's trade flows. In such a case, as stated by [START_REF] Bureau | The impact of regional trade agreements on trade in agricultural products[END_REF], the dichotomous indicator variable commonly used in empirical studies to account for RTAs' implementation can no longer be considered as independent of the error term and resulting estimates are biased. The third problem relates to the zero trade flows, which are commonly ignored in empirical studies. Santos [START_REF] Silva | The Log of Gravity[END_REF] propose to use a Pseudo Maximum Likelihood estimation technique, which in addition to be consistent in the presence of heteroscedasticity, allows for dealing with the zero values of trade flows in gravity estimations.

In this paper, we are interested in analyzing the impacts of RTAs on trade in agricultural and food products. Furthermore, we pay specific attention to the role of rules of origin which are always part of these agreements. There are few studies providing assessment of the impacts of RTAs on agricultural trade, and among them very little differentiate trade in raw agricultural products from trade in processed food products. To our knowledge there is no existing study analyzing the role of rules of origin in the impacts of RTAs on agricultural trade.

Most existing studies dealing with RTAs' impacts on agricultural trade flows focus either on raw agricultural products or on raw agricultural and food products (e.g., [START_REF] Grant | Do regional trade agreements increase members' agricultural trade?[END_REF][START_REF] Jayasinghe | Effects of regional trade agreements on trade in agrifood products: Evidence from gravity modeling using disaggregated data[END_REF][START_REF] Korinek | Trade impacts of selected regional trade agreements in agriculture[END_REF][START_REF] Bureau | The impact of regional trade agreements on trade in agricultural products[END_REF]). 2 To our knowledge only [START_REF] Lambert | Trade creation and diversion effects of preferential trade associations on agricultural and food trade[END_REF] distinguish trade in raw agricultural products from trade in food products. Focusing on trade creation and trade diversion, they find a positive impact of preferential trade associations on intra-bloc trade in both agricultural products and food products. Their findings support trade creation in agricultural products but are inconclusive regarding food products.

The aim of our paper is to add to the existing literature on the impacts of RTAs on agrifood trade by contributing in four directions. First of all, contrary to most existing studies which limit their study sample to specific countries or group of countries, we propose a more systematic analysis by considering nearly all countries (180 countries); the dataset span 2001-2011 at three or four-year intervals : 2001, 2004, 2007, 2011 3 ). Secondly, we put emphasis on the role of rules of origin in the trade impacts of main RTAs which are in force in agrifood trade. Thirdly, we distinguish trade in raw agricultural products and trade in processed food products in order to be able to compare the impacts of RTAs on trade of both types of products. Fourthly, we propose a methodological approach allowing for dealing with two of the main problems that have been identified in gravity studies: we introduce dummies for controlling for the multilateral resistance terms and we use the Poisson-Pseudo Maximum Likelihood (PPML) estimation method to deal with zero trade flows.

2 In the following, we name "agricultural trade" the trade in raw agricultural products (i.e., chapters 1 to 14 in the HS classification) and "food trade", the trade in processed food (and feed) products (i.e., chapters 15 to 24).

Agrifood trade will be used for designating trade in both agricultural and food products.

3 This methodology is commonly used in the literature (see [START_REF] Lambert | Trade creation and diversion effects of preferential trade associations on agricultural and food trade[END_REF], [START_REF] Grant | Agricultural Trade and the GATT/WTO: Does Membership Make a difference?[END_REF] for instance) due to the availability of data and also to avoid the criticism arguing that dependent and independent variables may not fully adjust in a single year.

Following [START_REF] Lambert | Trade creation and diversion effects of preferential trade associations on agricultural and food trade[END_REF]'s results, our intuition is that the trade impacts of RTAs is likely to be different for raw agricultural products and processed food products, and that the rules of origin involved in RTAs could play a role to this regard. Rules of origin (RO) are helping to determine whether a product exchanged between two countries which are members of a RTA may be considered as originating from the export country and so may benefit from the preferential tariff provided by this RTA or not. Usually rules of origin require that the product wholly originates or has undergone a substantial transformation in the exporting country. According to [START_REF] Fulponi | Regional Trade Agreements -Treatment of Agriculture[END_REF], in most RTAs which are in force in agrifood trade, RO require a chapter change (in the Harmonised System 2 digit)

for making the proof of a substantial transformation in the exporting country. Hence, we think that this makes sense to distinguish trade of raw agricultural products and trade of food products since raw agricultural products are inputs for food products and thus both types of products do not face the same RO restrictions. [START_REF] Fulponi | Regional Trade Agreements -Treatment of Agriculture[END_REF] show that RO are likely to be more restrictive and less easy to meet for processed food products than for raw agricultural products.

The paper is organized as follows. Section 1 provides a brief review of the literature on the impacts of agrifood regional trade agreements, both theoretically and empirically. Section 2 describes data and the econometric approach used. Section 3 analyzes empirical results and section 4 concludes.

Literature review: Agrifood Regional Trade Agreements and rules of origin

Few studies provide assessments of the impacts of RTAs on agrifood trade. [START_REF] Grant | Do regional trade agreements increase members' agricultural trade?[END_REF] find, using economic gravity equations for the period 1982-2002, that the positive impacts of RTAs on trade between member countries is much larger for agrifood products (HS chapters 01 through 24) than for non-agrifood products. They control for the time-varying multilateral resistance terms using country-by-time fixed effects and all timeinvariant bilateral barriers using bilateral pair fixed effects. Then, focusing on six agreements Finally, [START_REF] Lambert | Trade creation and diversion effects of preferential trade associations on agricultural and food trade[END_REF] use a gravity model to isolate the effects of various preferential trade agreements (PTAs) on both intra-and extra-bloc trade in agricultural and food products for three time periods (1995, 2000, and 2004). They find PTA benefits in terms of increased intra-bloc trade for both types of products. Besides, trade creation is observed in agricultural products. For food trade, PTA membership is associated with both trade creation and trade diversion depending on the concerned PTA.

Several studies have focused on the impacts of rules of origin on trade but they all consider aggregate trade flows. [START_REF] Anson | Rules of Origin in North-South Preferential Trading Arrangements with an Application to NAFTA[END_REF] have investigated the effects of rules of origin of the NAFTA on trade between partner countries. From a gravity model and cross-sectional data for the period 1999-2001, they find that the Agreement has increased the volume of intratrade but the restrictiveness of rules of origin had a negative impact. [START_REF] Manchin | Clothes without an Emperor: Analysis of the preferential tariffs in ASEAN[END_REF] analyze the effectiveness of preferential arrangements on intra-regional trade flows in ASEAN in order to provide a rough estimate of the costs of preferential arrangements. The results suggest that preferential tariffs favorably affect intra-regional imports only at very high margins (around 25 percentage points). This highlights the likelihood of high administrative costs attached to the exploitation of preferences, particularly with regard to the compliance with AFTA's rules of origin.

As Our paper adds to this literature by proposing an assessment of the trade impacts of RTAs on agrifood trade, putting emphasis on the role of rules of origin, distinguishing trade in raw agricultural products and trade in processed food products and considering nearly all countries as well as a set of major RTAs in force in agrifood trade.

Data and Methodology

We estimate a gravity model on trade in agricultural and food products. Agricultural and food trade flows are total bilateral exports from country i to country j in year t ( ijt X ) and come from the BACI trade database constructed by CEPII. Flows in BACI are Free on Board in current million USD. Agrifood is defined as chapters 1 to 24 of the Harmonized System (HS). 4 Once the sample is divided in two, agriculture correspond to chapters 1 to 14 and food to chapters 15 to 24.

4 Following the WTO definition of agriculture, we excluded chapter 3 (Fish and crustaceans) from our analysis.

The database covers 180 countries with a population greater than 200 000 in 2007. 5 We consider the period 2001 to 2011. Years 2001Years , 2004Years , 2007Years and 2011 are used to cover this period while avoiding the criticism arguing that as dependent and independent variables may not fully adjust in a single year, time fixed effects estimations should not be performed on pooled data over consecutive years [START_REF] Anderson | Terms of Trade and Global Efficiency Effects of Free Trade Agreements[END_REF].

Building the RTA and the Rules of origin variables

The agreements considered in this study are those involving the main world exporting countries of agricultural and food products: NAFTA, MERCOSUR, ASEAN, ASEAN-South Korea, ASEAN-India, ASEAN-Japan, EU-27, EU-Egypt, EU-Turkey, ASEAN-Australia-New Zealand.

For measuring the trade impact of these agreements, a dummy variable 𝑅𝑇𝐴 𝑖𝑗𝑡 is introduced in the gravity equation. This dummy takes value 1 if countries i and j are both members of a same agreement on year t. At this stage, it is important to notice that for our set of retained RTAs over our considered time period, and as far as agricultural and food products are concerned, there is no country pair belonging to more than one RTA in our country sample.

Hence, whatever the pair of countries, our dummy 𝑅𝑇𝐴 𝑖𝑗𝑡 always equals either 0 or 1. 6 For testing the influence of rules of origin, we construct an index which is aimed to capture the restrictiveness induced by the rules of origin of each agreement. The difficulties regarding the measurement of the degree of restrictiveness of rules of origin in regional trade agreements result from the fact that they are more or less expressed in the form of complex legal texts. Thus, to give a statistical sense to these rules, they have first to be codified and then an ordinal restrictiveness index has to be defined, that summarizes all the information of the first step. Such an approach has been introduced for the first time by [START_REF] Estevadeordal | Negotiating Preferential Market Access: The case of the North American Free Trade Agreement[END_REF] who proposes a synthetic index at the tariff line level, ranging from one (least restrictive) to seven (most restrictive), based on an observation rule which summarizes the restrictiveness of rules of origin. [START_REF] Estevadeordal | Negotiating Preferential Market Access: The case of the North American Free Trade Agreement[END_REF] applied his approach to NAFTA.

For this study, we adopt the approach proposed by [START_REF] Anson | Rules of Origin in North-South Preferential Trading Arrangements with an Application to NAFTA[END_REF] which is more general and more elaborated than the one developed by [START_REF] Estevadeordal | Negotiating Preferential Market Access: The case of the North American Free Trade Agreement[END_REF]. The construction of the 5 The list of the 180 considered countries is provided in Annex.

6 For one pair of countries this variable may take either 0 or 1 according to the time period.

restrictiveness index relies on the "substantial transformation" criterion evaluated at the tariff line level. In RTAs, the degree of transformation one product has experienced in one country is first measured through changes of tariff classification (CTC). For the latter, Anson et al. We thus undertook a huge work of coding and rating of CTC and other restrictions by tariff line in all ten RTAs we are considering in this study. We used the appendix of legal texts of these trade agreements provided by WTO. Then we computed the average restrictiveness index for each agreement distinguishing agricultural products and food products. 7

Our variable "rules of origin" (𝑅𝑂 𝑖𝑗 ) which is introduced into the gravity model corresponds to the computed restrictiveness of the agreement 𝑅𝑇𝐴 𝑖𝑗𝑡 countries i and j both belong to in year t. As we already mentioned in the case of the 𝑅𝑇𝐴 𝑖𝑗𝑡 variable, there are no country pair belonging to more than one of our considered agreements. Hence for each country pair, there is no or at most one RTA-RO pair concerned.

The estimated gravity model

The following gravity model is estimated:

7 See an example for ANASE in annex 2.
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Where ijt X stands for the bilateral exports between i and j in year t, ijt RTA is a dummy equal to 1 for country pairs belonging to the corresponding RTA signed in year t, ij RO is the restrictiveness index of rules of origin involved in the corresponding RTA.

As we are interested in the role of rules of origin regarding the trade impact of RTAs, we add an interaction term

) 1 ( * ij ijt RO Log RTA 
as to test for a non-linear effect of RTAs on export flows due to the rules of origin.

Other bilateral trade costs are introduced, data coming from CEPII: the distance between exporting i and importing j countries following the great circle formula (distij), a dummy contiguity variable for countries i and j sharing a common border (contigij), a dummy variable for countries i and j sharing a common language (clangij), and a dummy variable for countries i and j having had a colonial relationship after 1945 (colonyij).

In order to perform a consistent estimation of the structural gravity model [START_REF] Anderson | Gravity with gravitas. A solution to the border puzzle[END_REF][START_REF] Head | Gravity equations: Workhorse, Toolkit, and Cookbook[END_REF], multilateral resistance terms are controlled for with exporter-year it fe and importer-year jt fe specific effects (as recommended by [START_REF] Baldwin | Gravity for Dummies and Dummies for Gravity Equations[END_REF][START_REF] Baldwin | Gravity for Dummies and Dummies for Gravity Equations[END_REF][START_REF] Feenstra | Advanced International Trade: Theory and Evidence[END_REF]. Finally, ε ijt is a random error term satisfying usual assumptions and clustered at the country-pair level to control for the potential dependence between RTAs from a same country.

We suspect that Ordinary Least Squares and Least Squares Dummy Variables estimators that do not allow taking into account zero trade flows to suffer from a selection bias. Indeed, an endogeneity problem arises if unobserved bilateral trade costs explain the existence of such zero trade flows. Santos- [START_REF] Silva | The Log of Gravity[END_REF] recommend to use the Poisson-Pseudo Maximum Likelihood (PPML) estimator that deals with heteroskedasticity problems and has the subsequent advantage of allowing an easy incorporation of zeros in the trade flows variable [START_REF] Head | Gravity equations: Workhorse, Toolkit, and Cookbook[END_REF]. The PPML is expected to produce consistent estimates provided the conditional mean is correctly specified. 8 Another way to deal with the presence of zero trade flows is the 2-step Heckman-based approach [START_REF] Helpman | Estimating Trade Flows: Trading Partners and Trading Volumes[END_REF]. The first step involves using a Probit to estimate the probability that i exports a 8

The conditional mean must satisfy 

    êxp / ij ij ij Z Z X E 
, with Z the vector of explanatory variables.

positive amount to j. The second step estimates the gravity equation on the positive-flow observations including a selection correction. However, in our context it is difficult to find an exclusion restriction as this variable must be dyadic and time varying in nature, as both empirical steps already include country-year dummies to control for multilateral resistance terms. Furthermore, a 2-step Heckman-based approach would separate the effect of RTAs on the extensive margin from the effect on the intensive margin [START_REF] Head | Gravity equations: Workhorse, Toolkit, and Cookbook[END_REF]. Santos- [START_REF] Silva | Trading Partners and Trading Volumes: Implementing the Helpman-Melitz-Rubinstein Model Empirically[END_REF] further argue that this estimation method is also biased in the presence of heteroskedasticity in trade data. Considering that the RESET test performed over our sample confirms the presence of heteroskedasticity, we choose the PPML estimator for our empirical strategy.

Results

We estimate the previous gravity model for two country sub-samples and two sub-sectors.

The first sub-sample covers exports flows from developed (North) countries to developing (South) countries. The second sub-sample considers exports flows from developing (South) countries to developed (North) countries. In both cases, we distinguish trade in agricultural products and trade in food products.

Estimation results are reported in Table 1 for North to South exports and in Table 2 for South to North exports. Our intuition is that rules of origin are more constraining for developing countries than for developed countries so we expect that South to North exports will be more negatively affected by rules of origin than North to South exports. In the same way, following [START_REF] Fulponi | Regional Trade Agreements -Treatment of Agriculture[END_REF], we expect that rules of origin affect more negatively trade in food products than trade in agricultural products.

In Tables 1 and2, the first three columns report the results for exports in agricultural products while the last three columns report the results for exports in food products. Results suggest that, for both countries' sub-samples and whatever agricultural or food trade, all coefficient estimates exhibit the expected signs and are statistically significant. Higher distance between countries tends to discourage their bilateral exports. Countries sharing common frontier, common language or former colonial links tend to trade more together. As expected, RTAs tend to increase bilateral trade between member countries while RO have a negative impact, sometimes non significant however. Focusing on Table 1, our results confirm that RTAs have a positive and significant direct impact on agricultural and on food exports from North to South countries. We find that the RTAs' direct impact is greater for food exports than for agricultural exports, even if from a statistical point of view, both corresponding coefficients are not statistically different. Our results also confirm that RO involved in RTAs impact negatively and significantly agricultural exports from North to South countries. In the case of trade in food products, the impact of RO is not significant. Hence, contrary to our expectation, our results suggest that as regards exports from North to South countries, RO are likely to have greater negative direct influence on agricultural than on food exports.

The interaction term however may change this conclusion. Indeed RO also have an indirect effect through this interaction term. The latter has a negative and significant impact for both agricultural and food exports. This means that RTAs have a non linear effect on North to South exports, depending on the level of RO restrictiveness: RTAs have a positive effect on exports between member countries but this effect decreases with increasingly stringent RO.

For exports of agricultural products, the threshold is about 7 9 meaning that the effect of RTAs is always positive since the variable RO is lower or equal to 7. At reverse, for exports of food products, the threshold is about 5 10 implying that RTAs may affect negatively exports from North to South countries when involved RO are highly restrictive. In that sense, RO may have higher negative impacts for food trade than for agricultural trade.

Table 2 indicates that results are almost similar for exports from South to North countries.

Main difference is that the coefficient of the interaction term is not significant for agricultural exports. Hence, for South to North agricultural exports, Table 2 shows that the impact of RTAs is positive, significant and constant whatever the restrictiveness of RO. The impact of RO is negative and significant. As for North to South exports, the direct RTAs impact is greater for food than for agricultural exports and, contrary to expectations, the direct impact of RO is greater in absolute value for agricultural products than for food products. However, like in the previous North to South exports case, the interaction term may change the conclusion. The threshold for a positive RTAs impact on South to North food exports is 4.77. Hence, RTAs have a positive impact on food exports until the restrictiveness of RO reaches this threshold.
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In order to make easier to compare the trade impacts of RTAs (including RO) across subsamples and between agricultural and food products, Table 3 provides synthetic results.

Hence it is clear from the last line of Table 3 that: (i) taking into account the degree of restrictiveness of RO, the range of the intra-trade impact of RTAs is larger for food than for agricultural products, suggesting that trade in food products is more sensitive to RTAs than trade in raw agricultural products. For least stringent rules of origin, RTAs have a greater positive impact on food trade than on agricultural trade. When RO become more restrictive, the intra-trade impact of RTAs remains positive for agricultural products while it turns to negative for food products; (ii) contrary to what we expected, there is not empirical evidence that RTAs and involved RO impact differently North to South and South to North trade flows.

The profile of estimated coefficients are very similar across both country sub-samples, except for the coefficient of the interaction term between the RTA and the RO variables which is not significant in the South to North exports of agricultural products sub-sample. 

Concluding remarks

In this paper, we propose a systematic analysis of the impacts of RTAs, including the role of rules of origin, on trade in agricultural and food products. Using a gravity model, and a dataset covering 180 countries and the 2001-2011 time period, we estimate the impact of RTAs on bilateral trade flows between country pairs, distinguishing agricultural products and food products.

In doing so, we add to the existing literature in four directions. First of all, contrary to most existing studies which limit their study sample to specific countries or group of countries, we propose a more systematic analysis by considering nearly all countries and major RTAs in force in agrifood trade from 2001 to 2011. Secondly we distinguish trade in raw agricultural products and trade in processed food products in order to compare the trade impacts of RTAs in both sectors. Thirdly, we investigate the role of rules of origin in such RTAs impacts.

Fourthly, we propose a methodological approach allowing for dealing with two of the main problems that have been identified in gravity studies: we introduce dummies for controlling for the multilateral resistance terms and we use the Poisson-Pseudo Maximum Likelihood (PPML) estimation method for dealing with zero trade flows.

Our results show clearly that taking properly into account zero trade flows and controlling for multilateral resistance terms matter since estimation results are sensitive to both these factors.

This calls everybody to be extremely cautious not to draw policy recommendations on the basis of biased estimates.

We find a clear positive direct impact of RTAs on trade between member countries, a negative or a non significant (depending on the type of products) direct impact of RO, a negative or a non significant cross impact of RTAs and RO. Hence except for exports of agricultural products from the South to the North countries, our estimation results support a significant non linear impact of RTAs, its positive effect on trade between members decreasing with the degree of restrictiveness of involved RO. As expected, our results suggest that trade in food products is more sensitive to RTAs and their RO than trade in agricultural products. In particular, we show that the intra-trade impact of RTAs remains positive whatever the degree of restrictiveness of involved RO as far as agricultural products are concerned, while it becomes negative for most stringent RO in the case of trade in food products. Note: Columns 1 to 3 correspond respectively to the sections including chapters, the positions (HS6) and the rules of origin corresponding to the various tariff lines for each HS6 position. In brackets, we indicate the number of times that the rule of origin is repeated.
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 1 Figure 1: Evolution of the number of RTAs in the world
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  North American Free Trade Agreement: NAFTA; Canada-United States Free Trade Agreement: CUSTA; European Union agreement: EU, MERCOSUR, Andean Pact, Closer Economic Relations, Association of South-East Asian Nations: ASEAN), their result is confirmed for all considered agreements but the ASEAN. Korinek and Melatos (2009) use a gravity model and a panel dataset, containing annual bilateral trade data for 55 products (3-digit SITC) comprising all agrifood products for the period 1981 to 2006, in order to estimate the trade effects of three RTAs: AFTA (ASEAN Free Trade Area), COMESA (Common Market for Eastern and Southern Africa) and MERCOSUR. RTAs are introduced through dummy variables in the gravity equation and several econometric methods are used, such as OLS or maximum likelihood Poisson for correcting heteroskedasticity. However zero trade flows are not included in the dataset. Their results suggest that the implementation of AFTA, COMESA and MERCOSUR has positively affected trade in agrifood products between member countries. According to the authors, this may be explained by the following points. Within COMESA and MERCOSUR, members offer each other duty-free access to their markets for almost all agrifood products while AFTA members' tariffs are less than one third most favoured nation rates on average. Besides, they find no robust indication of trade diversion. Finally, they show that trade costs such as transport and logistics remain important factors in determining agrifood trade flows. Bureau and Jean (2013) focus on measuring the effects of tariff preferences accorded by agreement partners over the period 1998-2009 through 78 agrifood trade agreements, using difference-in-differences panel estimations. They find that trade flows are significantly positively affected by the trade agreements both with respect to impacts on intensive margin (pre-existing trade flows) and extensive margin (new trade flows).

  part of NAFTA, using data on Mexican exports to the United States in 2001, Carrère and de Melo (2006) estimate the likely restrictiveness of different kinds of rules of origin differentiating finished and intermediate products and compare these results with those obtained from a synthetic index. The econometric results indicate that the change in tariff classification-type RO is in average more restrictive for final products than for intermediate products. Gretton and Gali (2005) compared the restrictiveness of rules of origin in the main preferential trade agreements proposing a new synthetic index. This index relies on a classification of the trade restrictions stated by the rules of origin and facilitates comparisons on a common basis. The results show a significant variation in the restrictiveness of rules of origin through the Economic Partnership Agreements (EPAs). Furthermore they suggest that NAFTA, the related agreements and the agreements signed by the EU tend to have more restrictive rules.

( 2005 )

 2005 adopt the following observation rule: -a change of classification at the chapter level (CC) is more restrictive than a change at the Heading (CH) level; a change at the heading (CH) level is more restrictive than a change at the sub-heading (CS) level; a change at the subheading level is more restrictive than a change at the tariff line or item level (CI). This implies the following observation rule: ΔCC> ΔCH> ΔCS> ΔCI.Then, RTAs may include restrictions attached to CTC (ECTC) stating that non-domestic materials from certain subheadings or headings or chapters are forbidden. Third, other requirements may be added such as Value content (VC), setting a minimum percentage value to be added by the considered country, or technical requirement (TECH) stating that the product must undergo certain manufacturing operations. VC and TECH attached to a given CTC add to the index's restrictiveness. Thus, the observation rule assigns higher values to the index resulting from the CTC when these other requirements are added on (and a lower value when there is an allowance). Like[START_REF] Estevadeordal | Negotiating Preferential Market Access: The case of the North American Free Trade Agreement[END_REF],[START_REF] Anson | Rules of Origin in North-South Preferential Trading Arrangements with an Application to NAFTA[END_REF]'s index ranges from one (least restrictive) to seven (most restrictive).

  1 Regional Trade Agreements (RTAs) are preferential trading arrangements between countries or groups of countries. They are designed to encourage open and competitive markets in the participating countries. There are various types of RTAs including free trade agreements (where members have both preferential rates for goods or

services but keep their own external tariff rates), customs unions (where members have both preferential rates for goods or services and the same external tariff rates) and non-symmetrical agreements (where members offer each other non-symmetric preferences).

Table 1 : Estimation results for the North to South sample

 1 

Note: Robust standard errors in brackets (clustered by country pairs). South (North) countries are defined using the World bank classification by Gross National Income per capita: using 2012 figures, North countries are the high income countries as defined by the World Bank; South countries are other countries. * p<0.1; ** p<0.05; *** p<0.01 Source: Authors' estimates.

Table 2 : Estimation results for the South to North sample

 2 

	∆𝑋 𝑖𝑗𝑡 ∆𝑅𝑇𝐴 𝑖𝑗𝑡	= exp(2.275 -1.085 ln(1 + 𝑅𝑂)) -1 = 0 => 𝑅𝑂 ≅ 7
	∆𝑋 𝑖𝑗𝑡 ∆𝑅𝑇𝐴 𝑖𝑗𝑡	= exp(3.754 -2.103 ln(1

9 From Table 1 column 3, we can deduce that 10 From Table 1 column 6, we can deduce that

  Robust standard errors in brackets (clustered by country pairs). South (North) countries are defined using the World bank classification by Gross National Income per capita: using 2012 figures, North countries are the high income countries as defined by the World Bank; South countries are other countries.

	Note: * p<0.1; ** p<0.05; *** p<0.01				
	Source: Authors' estimates.					
		Agriculture	Agriculture	Agriculture	Food	Food	Food
		South-North	South-North	South-North	South-North	South-North	South-North
	Variables	PPML	PPML	PPML	PPML	PPML	PPML
	ldist	-1.057***	-1.068***	-1.064***	-0.859***	-0.861***	-0.865***
		(-13.960)	(-14.330)	(-14.150)	(-8.3500)	(-8.2000)	(-8.3700)
	rta	0.860***	1.321***	2.232**	0.163	0.250	4.283***
		(3.460)	(6.100)	(2.300)	(0.880)	(1.210)	(3.820)
	ln(ro+1)		-0.442***	-0.433***		-0.0514	-0.00927
			(-2.830)	(-2.880)		(-0.280)	(-0.050)
	rta*ln(ro+1)			-0.602			-2.443***
				(-0.910)			(-3.660)
	contig	0.890***	0.842***	0.860***	1.465***	1.461***	1.305***
		(4.530)	(4.600)	(4.530)	(6.390)	(6.330)	(5.630)
	clang	0.412**	0.453***	0.451**	0.365***	0.371***	0.417***
		(2.320)	(2.580)	(2.560)	(2.600)	(2.620)	(3.020)
	col45	0.854***	0.811***	0.813***	0.765***	0.760***	0.746***
		(3.100)	(2.960)	(2.970)	(4.400)	(4.350)	(4.800)
	Constant	8.935***	8.942***	8.587***	7.980***	8.004***	8.242***
		(13.640)	(13.720)	(11.670)	(8.990)	(8.710)	(9.280)
	Observations	19,028	19,028	19,028	18,949	18,949	18,949
	R-squared	0.852	0.858	0.858	0.828	0.829	0.833
	Fixed effect it	Yes	Yes	Yes	Yes	Yes	Yes
	Fixed effect jt	Yes	Yes	Yes	Yes	Yes	Yes

Table 3 : summarized estimated RTA (including RO) effects on exports
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		North -South	South-North
		Agriculture	Food	Agriculture	Food
	Direct effect of RTA	2.275	3.754	2.232	4.283
	Direct effect of RO	-0.298	0	-0.433	0
	Total effect of RTA (including RO [7, 1])	[0.02; 1.52]	[-0.62; 2.30]	[2.23; 2.23] [-0.80; 2.59]

  Contrary to expectations, our estimation results do not support clear differentiated impact of RTAs and involved RO on North to South and South to North agrifood exports. The main difference across country sub-samples lies in the linear effect of RTAs which is specific to South to North exports of agricultural products. Hence our results do not confirm our initial intuition stating that RO are likely to have greater negative impact on South to North than on North to South trade.Finally, our results suggest that RO matter regarding the trade impacts of RTAs. Indeed we clearly show that in some cases, stringent RO may reverse the positive direct trade impacts of RTAs. Furthermore, our results indicate that such cases are more likely to arise for trade in food products than for trade in agricultural products. This suggests that countries willing to sign a RTA must be very cautious as regards the elaboration of RO, particularly for food products, if they likely want to keep benefits from the RTA in terms of increased exports.
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Annex 1: List of countries

Country Code Population_2007 Country Code Population_2007 Afghanistan AFG 26349243

Rennes, France