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Introduction

The most prominent theory of the determinants of trade policy postulates that when countries are setting their trade policies, they are likely to use their market power to manipulate their terms of trade. Insofar as all countries behave in a similar fashion, trade agreements are a means of avoiding a terms-of-trade-driven prisoners' dilemma [START_REF] Bagwell | A Theory of Managed Trade[END_REF][START_REF] Bagwell | An Economic Theory of GATT[END_REF][START_REF] Bagwell | The Economics of The World Trading System[END_REF]. The question of the relationship between market power and trade policy, while central to the theory, is in essence an empirical matter. Several major contributions to the literature link market power to the determination of import tariffs [START_REF] Broda | Optimal tariffs and market power: The evidence[END_REF][START_REF] Bagwell | What do trade negotiators negotiate about? Empirical evidence from the world trade organization[END_REF][START_REF] Ludema | Do terms-of-trade effects matter for trade agreements? Theory and evidence from wto countries[END_REF][START_REF] Nicita | Cooperation in WTO s Tariff Waters?[END_REF], thus providing strong support for the terms-of-trade rationale as the key determinant of trade policy. Tariffs, however, are only one element of trade policy. Export policies are rarely the focus of empirical studies. A major reason for this is that they are less covered by the WTO disciplines. Nor are export taxes are systematically documented. To date, the question of the importance of market power as a determinant of export taxes remains unexplored. This paper fills that gap. Following the approach developed for imports in [START_REF] Nicita | Cooperation in WTO s Tariff Waters?[END_REF], I use a framework in which the absolute value of the inverse of rest-of-the-world import demand elasticity faced by exporters is a proxy for their market power in a sample of 39 countries at the 6-digit level of the Harmonized Standard (HS). My results highlight a positive effect of market power on export taxes, providing support for the terms-of-trade rationale.

These results are important for at least two reasons. The first reason is that, for most members, export taxes fall outside of the WTO disciplines. 1 They are thus a testbed of choice to analyze to what extent countries are using market power to their advantage when setting trade policies. Second, because governments are increasingly resorting to export taxes [START_REF] Fliess | Taking stock of measures restricting the export of raw materials: Analysis of OECD inventory data[END_REF], the importance of market power as a determinant of such taxes is a question of great policy relevance. It is therefore important to better understand the determinants of such policies.

There are three challenges to overcome in order to estimate the impact of market power on export taxes. The first is to estimate the import demand elasticities faced by each exporter. To do this, I adapt the methodology developed by [START_REF] Kee | Import Demand Elasticities and Trade Distortions[END_REF] for import demand elasticities by defining market power as the inverse of the absolute value of these elasticities. I then estimate the relationship between market power and the rate of export taxes. A second challenge is that data on export taxes is scarce. To circumvent this, I extend Solleder's (2013a) dataset from 20 to 39 countries and use this new dataset for my analysis. A third challenge is that the results may face an endogeneity issue. I tackle this using an IV regression approach. This paper contributes to the empirical literature on trade policy as well as on export taxes. It advances the first strand of research by examining the terms-of-trade rationale as a determinant of trade policy. While theoretical contributions linking market power and import taxes are abundant (see, e.g., [START_REF] Bagwell | A Theory of Managed Trade[END_REF][START_REF] Bagwell | An Economic Theory of GATT[END_REF][START_REF] Bagwell | The Economics of The World Trading System[END_REF], [START_REF] Broda | Optimal tariffs and market power: The evidence[END_REF] were the first to show empirically that the effect of market power on 1 With the exception of recently acceded countries.

tariffs is economically significant by regressing their proxy for market power2 on import tariffs. Their analysis is limited to tariff-setting outside the WTO system. Countries in their sample may therefore share some common characteristics that might, in turn, influence the results. In contrast, 37 countries out of 39 in the sample of this paper are WTO members. [START_REF] Bagwell | What do trade negotiators negotiate about? Empirical evidence from the world trade organization[END_REF] identify terms-of-trade considerations in the accession commitment to the WTO by analyzing the magnitude of the tariff reduction following a country's accession to the WTO. This magnitude should be higher to the extent that the country's ability to influence world prices is greater, its import share is larger, and the rate at which domestic distortions rise with tariffs is smaller. Using these metrics, they find support for the terms-of-trade hypothesis. [START_REF] Ludema | Do terms-of-trade effects matter for trade agreements? Theory and evidence from wto countries[END_REF] develop a model allowing them to find evidence of the terms-of-trade rationale in an MFN setting within the WTO, thus generalizing to WTO members the findings of [START_REF] Broda | Optimal tariffs and market power: The evidence[END_REF]. In a more recent contribution, [START_REF] Nicita | Cooperation in WTO s Tariff Waters?[END_REF] extend Broda et al.'s (2008) analysis to tariff negotiations within the WTO framework. They show that tariffs are positively correlated with market power when they are set in a non-cooperative fashion (in the presence of tariff water) and negatively correlated with market power when tariffs are set cooperatively (in absence of tariff water). The aforementioned papers concentrate either on the behavior of policy makers directly within the WTO framework or on policies which are normally subject to WTO discipline. My paper differs from these contributions in that it studies how countries set export taxes, rather than import taxes. This is an important distinction as export taxes are not regulated under the WTO and are, therefore, more likely to be set freely by policy makers. This paper also extends the current literature on export taxes. Empirical contributions on export taxes are mainly concerned with their trade impact (see, e.g., [START_REF] Estrades | The Role of Export Restrictions in Agricultural Trade[END_REF][START_REF] Laborde | A Global Assessment of the Economic Effects of Export Taxes[END_REF]Solleder, 2013b) or are centered on a single product or industry (see, e.g., [START_REF] Bouët | Food crisis and export taxation: The cost of noncooperative trade policies[END_REF][START_REF] Bouët | Differential export taxes along the oilseeds value chain: A partial equilibrium analysis[END_REF][START_REF] Deese | Export Taxes on Agricultural Products: Recent History and Economic Modeling of Soybean Export Taxes in Argentina[END_REF][START_REF] Flaaten | Triple win for trade in renewable resource goods by use of export taxes[END_REF]. Looking at the determinants of export taxes, Piermartini (2004) identifies the major arguments about how they are set. She discusses the validity of the following types of arguments in favor of export taxes: terms of trade, stabilization of domestic prices, control of inflationary pressure, protection of infant industries, tariff retaliation, government revenue collection, and income redistribution. She highlights the fact that while a country with market power may improve its terms of trade by setting an export tax, this terms-of-trade argument relies on assumptions that may be hard to meet.3 Similar concerns over the terms-of-trade rationale for the setting of import tariffs are underlined by [START_REF] Broda | Optimal tariffs and market power: The evidence[END_REF]. Closer to this paper, [START_REF] Estrades | The Role of Export Restrictions in Agricultural Trade[END_REF] investigate the effect of export taxes on the prices of agricultural products when a country has market power. They consider that a country has market power when it exports more than 15% of the world trade for the concerned product at the 6-digit level of the Harmonized System. They reduce the sample to countries exhibiting market power in each sector, estimate their gravity model with the restricted sample and compare their results with those of the full sample. They do not find evidence of stronger price effects for countries with market power. Nevertheless, their proxy for market power differs from the theoretically grounded inverse of import demand elasticity as defined in this paper. Their analysis is also limited to a very specific type of goods, (agricultural products), while this paper investigates all products.

The rest of the paper is organized as follows: Section 2 introduces the theoretical background and empirical methodology related to the main question. Section 3 presents the data. Section 4 describes the method and data used to compute the rest-of-the world import demand elasticities. Section 5 discusses the findings, and Section 6 concludes.

Methodology

The idea that optimal export taxes are linked to trade elasticities dates back to [START_REF] Bickerdike | The Theory of Incipient Taxes[END_REF]. Under perfect competition in a two-country case, it can be shown4 that:

1 1
where T is the ad-valorem tax and is the trade elasticity faced by the country of reference. When the country of reference imports the good, the relevant trade elasticity is the export supply elasticity of the rest of the world. When the country of reference is an exporter, it is the import demand elasticity of the rest of the world that matters. [START_REF] Broda | Optimal tariffs and market power: The evidence[END_REF] show that this result extends to more general settings and holds even if the objective of the government is not to maximize social welfare. 5Thus an increase in market power, measured by an increase in the inverse of the absolute value of the import demand elasticity of the rest of the world, will imply a higher optimal export tax rate. This suggests a positive relationship between market power and export tax rate.

To estimate Equation (1), I use the following specification:
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where c indexes countries, n products at the 6-digit level of HS classification. is the rate of the export tax on product n in country c and is the absolute value of the inverse of the import demand elasticity from the exporter's point of view (see Section 4) and is my proxy for market power. γ c , and γ HS2 are, respectively, country, and sector fixed effects, included to control for unobserved heterogeneity.

is a fixed effect controlling for the year the data on export taxes was collected, and is the error term.

Note that my measure of market power is time invariant. This is due to the way the rest-of-the-world import demand elasticities are estimated (see Section 4). Consequently, I do not use time variation in export taxes. 6 Whenever more than one period was available for export taxes, the most recent time period was chosen for estimations. The year for which export taxes were collected changes by country, so I include the collection year dummy to control for any time-related change in the magnitude of the export taxes. It may be, for example, that taxes imposed during the 2007-2008 food crisis have a higher magnitude than those that had been imposed previously.

I expect a positive and statistically significant estimate of α, meaning that taxes are set at a higher value when an exporter has market power, as predicted by theory. 7 In addition to the paucity of data, I face several potential issues in my estimation. First, taxes imposed by China constitute an important share of the export tax dataset I am using. This may be a problem since, unlike most other countries, China had to make concessions on its use of export taxes during its accession to the WTO. 8 To ensure that the results are not driven by a behavior specific to China, I reestimate my model after excluding China from the sample. Second, some entries in the dataset exhibit characteristics that may lead to a bias in the estimation. 9 I again reestimate the model, controlling for those taxes with dummies.

Data

Estimating market power effects on export taxes would ideally require a comprehensive and exhaustive dataset on such taxes. In stark contrast with import taxes, to date, there is no such dataset. To the best of my knowledge, there are currently four publicly available multi-country datasets covering export taxes. Two of them, maintained by the OECD, concentrate on industrial raw materials and on primary agriculture products, respectively. 10 Estrades et al. (2017) have collected a dataset of export restrictions on agricultural products. 11 Finally, Solleder (2013a) collected export taxes without limitation on the type of products for 20 countries for her Panel Export Taxes (PET) dataset. 12 The first three columns of Table 1 show a summary of the content and coverage of those datasets.

This paper uses an extended version of the PET dataset reported in column 4 of Table 1. The original PET dataset kept only countries for which time variation in the setting of export taxes was available. This restriction is lifted for the dataset used in this paper. The coverage is therefore extended to 39 countries, 6 My dataset nonetheless contains export taxes for two time periods for about half of the countries.

7 Equation (1) suggests a value of exactly 1 for the coefficient α. For this to happen, several conditions should be met: first, elasticities should be estimated precisely; second, legislators should have exact knowledge of the market power of their country for each product; and, finally, there should be no other reason for imposing export taxes.

8 Export taxes are limited to the goods defined in Annex 6 of China's WTO accession protocol and are bound. The average non-zero bound export tax rate is 28%, about 8 percentage points higher than the average tax rate in my dataset.

9 Some taxes have been applied at a higher level of disaggregation than the internationally comparable 6-digit HS and others are expressed in specific forms that required conversion. 10 Both of these are available on the OECD website.

11 This dataset is available from the authors.

making this dataset the largest available in terms of country coverage. The data manual for the OECD dataset (OECD, 2016) states that the organization should survey, in priority, countries with a high market share in the goods on which they are focusing. As my variable of interest, market power, is likely to be correlated with market share, there is a high risk of sample selection bias with those datasets. In contrast, the data collection of the PET and its extended version is orthogonal to my research question. Additionally, the PET dataset and the extended version are the only datasets not restricting the coverage to a set of products. About 6% of the tax registered in the extended PET dataset cannot be attributed to raw materials or agricultural products as defined by OECD (2016).

The 39 countries in the extended PET dataset are presented in The extended PET dataset is a positive list, meaning that only non-zero taxes are included. I complete this list with non-taxed products. Instead of adding a zero for each product at the HS6 level, I select only those products that each country has exported at least once over a 10-year period. The rationale for this is that, unlike for imports, countries are not able to export the whole set of goods and are less likely to regulate the exports of products they have never exported. The percentage of taxed products among the products actually exported by the country is shown in parentheses in the third column of Table 2. Cambodia is the country that applies taxes on the highest share of products it exports, with more than 9% of its exported products being covered. The Solomon Islands come next as the 74 products it taxes represent 5.4% of the total products it exports. China follows with 4.9%; all of the other countries apply taxes to less than 4% of the products they export. The average tax rate in the dataset drops to 0.23% when considering zero taxes.

As the elasticities used as a proxy for market power are not time varying (see Section 4), I do not need the time variation and retain only the most recent time period. The last column of the table indicates for which year the information in the dataset was collected. With few exceptions, data are collected within a window covering 2007-2011. where the subscripts n and k index goods, the subscripts m and l index endowments and superscript t indicates a time-varying variable. is the unit price of good n at time t.

is the value of endowment m at time t.

To ensure that Equation (3) is consistent with the assumptions used to obtain Equation (1), I assume perfect competition, implying that each good n is homogeneous (∑ 1) and that the price of good n is exogenous. Furthermore, I impose constant return to scale (∑ 1) and ensure that Young's theorem is not violated by imposing ank = akn and bnk = bkn.

As I am interested in the import demand elasticity faced by each exporting country, I need to aggregate Equation (3) over all countries except the exporter of interest. I then take the derivative of this aggregated translog with respect to and obtain:

, ≡ , , , 1 
1 ln 1 ln ln 4
where , ) is the share of goods in the world's GDP that is exported by the considered country. As this share is an input to the aggregated translog function, it is negative.

Estimating directly from Equation ( 4) is not technically possible because the number of covariates would be too high. To circumvent this problem, I follow [START_REF] Kee | Import Demand Elasticities and Trade Distortions[END_REF] and aggregate all non-n goods in the aggregated economy using a Tornqvist price index net of the price of good n. 13 Doing this requires the parameters of the translog function to be time invariant. Next, in order to have enough time variation to estimate a nn by country accurately, I pool the data and estimate a common a nn using both cross-country and time variation. I introduce year-product and country-product fixed effects to control for country and year specific shocks on the share of good n in the rest of the world's GDP. The estimated equation is then:14 1 ln ; ln 5

The import demand elasticity for good n in the rest of the world can be expressed as:
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where is the average share for country c over all time periods.

Equation ( 6) is still subject to econometric issues. The estimates of may not be consistent, mainly for the following three reasons: first, there are endogeneity and measurement errors in the unit price; second, we only observe price when trade happens, which lead to a selection bias; third, exports may not adjust immediately after a change in price. To address these issues, I implement the corrections suggested by [START_REF] Kee | Import Demand Elasticities and Trade Distortions[END_REF]. I use instruments for unit prices and the price of all other goods and estimate the model using a selection model in panel data with unobserved country effects following Semykina and Wooldridge (2010). I also check for serial correlation in the data and, when needed, estimate the model with a system GMM estimator as advised by Roodman (2009).

Data used in the estimation of elasticities

Value and quantity data on trade flows were sourced from the UN Comtrade Database (UNSD, 2017). I use mirrored information on import trade flows instead of data on exports, as the former is more reliable. Unit prices are computed by dividing the value of the trade flow by the quantities converted in kilograms. When conversion to kilograms was impossible or quantity data was unavailable, the applicable observation has been dropped. To reduce the noise in the resulting unit prices, I exclude goods for which the traded value is inferior to 2,500 USD each year during the period under consideration. 15 Data on capital stock is not readily available. I estimate it using the Gross Fixed Capital Formation indicator of the World Development Indicators (World Bank, 2016). Following Berlemann and Wesselhöft (2014), I regress the year on the log of the gross capital formation for each country and then compute , where is the capital stock in the previous period, I t the gross fixed capital formation, g i the coefficient of 13 Caves et al. (1982) show that the Tornqvist index for a translog with time-invariant parameters is the GDP deflator. Thus the adjusted Tornqvist price index is: ln ln / 1 where and the GDP deflator.

the log of gross capital formation from the aforementioned regression and σ the depreciation rate of capital, set to be 4% because it is the average depreciation rate in the Penn World Tables [START_REF] Feenstra | The next generation of the penn world table[END_REF].

Data on agricultural land, labor force and GDP are sourced from the World Development Indicators (World Bank, 2016). The GDP deflator is computed based on the GDP series in constant and current USD.

Estimated elasticities

I estimate 491,195 import demand elasticities faced by exporters, among which 40,338 (about 8% of the sample) are positive. These aberrant elasticities are eliminated from the sample. 16 Next, I deal with extreme outliers by eliminating the 1% tails on each side of the remaining elasticities' distribution.

My final set consists, therefore, of 441,839 elasticities, for which summary statistics are given in Table 3. The magnitude of the elasticities range from -20.78 to -0.25, with optimal export taxes therefore ranging from 4% to 400%. The mean elasticity is -1.29 suggesting a relatively high average optimal export tax of about 77%. I compute standard errors for each elasticity.17 About 89% of the elasticities contained in the final set are statistically significantly different from zero with a 95% confidence level.

The table in Appendix D shows the average import demand elasticity faced by each country in the dataset. The countries with the lowest average elasticity in absolute value and therefore the highest market power are the United States, Germany, Italy, France, and the United Kingdom. At the other end of the distribution, the countries facing the highest import demand elasticities are Palau, Wallis and Futuna, Montserrat, Kiribati, and Guinea-Bissau.

External tests for the estimated elasticities

I provide three external tests for the estimated elasticities. First, drawing on the identity linking aggregate imports and exports, it can be shown (see Appendix B) that the import demand elasticity faced by the exporter is equal to a weighted sum of import demand elasticities calculated from the importer's point of view and the export-weighted sum of the export supply elasticities from the point of view of the exporter:

, 1 → → 7
where , is the import demand elasticity from the point of view of the exporter for country I, the import demand of the entire world, the export supply elasticities from the point of view of the exporter, → / the share of exporter c in the world exports of a given product and, 1/ → / the inverse share of i in world's exports. Using Equation ( 7) with data from [START_REF] Kee | Import Demand Elasticities and Trade Distortions[END_REF] for and [START_REF] Nicita | Cooperation in WTO s Tariff Waters?[END_REF] for , I can construct a proxy to validate the import demand elasticities I estimated. I then regress my elasticity estimates on this proxy. Second, I follow [START_REF] Broda | Optimal tariffs and market power: The evidence[END_REF] and regress my estimates on the GDP of the exporting country and its remoteness, defined by the inverse distance weighted GDP of all other countries in the world. Finally, I regress my estimates on a dummy indicating whether the goods are homogeneous according to the classification made by Rauch (1999). Homogeneous goods should exhibit a higher elasticity.

The results of these tests are presented in Table 4. Column (1) shows the result of the regression of the log of the absolute value of the proxy for the import demand elasticities as defined by Equation ( 7) on the absolute value of my elasticities. As expected, the relationship is positive and statistically significant with a 99.9% confidence level.18 Column (2) shows a negative relationship between the absolute value of the elasticities and both GDP and remoteness. The first result suggests that having a larger GDP decreases the magnitude of the elasticities faced by the country and, hence, increases its market power. The second one indicates that countries located far from world markets are more likely to have market power. According to [START_REF] Broda | Optimal tariffs and market power: The evidence[END_REF] and [START_REF] Nicita | Cooperation in WTO s Tariff Waters?[END_REF] this stems from their capacity to absorb more of the regional demand as they have smaller trade costs than the rest of the world. Column (3) presents the result for the estimation where I regress the absolute value of my elasticity estimate on a dummy indicating whether the good is homogeneous as defined by Rauch (1999). As expected, the coefficient of this dummy is positive and statistically significant, meaning that homogeneous goods exporters face an elasticity of a higher magnitude than non-homogeneous goods exporters, and hence have lower market power. In sum, all tests give statistically significant results with expected sign for the coefficients. Robust standard errors in parentheses * p < 0.05, * * p < 0.01, * * * p < 0.001 5. Does market power influence export taxes?

Baseline results

The baseline regression results19 of the model presented in equations ( 1) and ( 2) are given in Table 5. The first four columns introduce the results of OLS regressions of market power (columns (1) and ( 3)) or its log (columns (2) and ( 4)) on export taxes. The models in columns (1) and (2) do not include fixed effects, while columns (3) and (4) add country, year, and sectoral level (HS2) fixed effects, as presented in Equation (2). The coefficient on market power is positive and significant without fixed effects, but loses its significance when the fixed effects are introduced. The log of the market power is significant and positive for all OLS regressions. The loss of significance of the market power coefficient was expected as market power is measured noisily. Taking its log reduces this issue. The magnitude of the OLS coefficients is not straightforward to interpret. By standardizing it, I find that an increase of one standard deviation in the log of market power triggers an increase of about 0.028 percentage points in the tax rate in the model with fixed effects (column (4)). While this value might seem small, recall that most exported products are not taxed. Hence, the average tax rate including non-taxed products in my sample is 0.23. This implies that at the sample mean, a one-standard-deviation increase in market power leads to about a 10% increase in the rate of export tax.

To get a clearer view of the magnitude of the effect of a change of market power and considering that taxes cannot be negative, I estimate the same model using a Tobit left censored at zero. Columns ( 5) and ( 6) show the results of the Tobit regression. All coefficients are statistically significant and positive. The standardized effect now shows an increase of 2.29 percentage points in the tax rate when the log of market power increases by one standard deviation, which is more in line with what is observable in the tax rate of the products subject to tax. This standardized effect is about 13% of the average tax rate of the products subject to a tax.

Controlling for endogeneity

The estimates presented in Table 5 may be subject to an endogeneity issue as export taxes are likely to affect unit prices used to compute the elasticities. To control for this, I use an instrumental variable approach.

Following [START_REF] Broda | Optimal tariffs and market power: The evidence[END_REF], I use the average market power of the neighboring countries for the relevant good as an instrument for the market power of the country of interest. I reestimate Equation (2) using IV and IV Tobit estimators.

Results for these regressions are presented in Table 6. Columns (1) and ( 2) simply show the results of a standard OLS to ensure that the subsample used in the IV regressions yields results that are similar to those of the full sample used in Table 5 above. The results are similar to the third decimal for the significant coefficients. Columns ( 3) and (4) present the results for an IV regression and columns ( 5) and ( 6) for an IV Tobit regression. The Kleibergen-Paap (K-P) statistics are presented for both IV regressions. Their values are well above the rule of thumb threshold value of ten and the thresholds given by Stock and Yogo (2005), suggesting that the instruments are not weak. All coefficients of both IV and IV Tobit regressions remain positive and significant. The magnitude of the coefficients remain in the same range as those in Table 5, with the exception of market power in the IV Tobit regression, which is about six times higher than its noninstrumented counterpart. 

Robustness checks

To ensure that the results presented above are not driven by outliers or external factors, I carry out two robustness checks.

First, my export taxes dataset contains information on taxes applied at the National Tariff Line level. Since my analysis is performed at the HS6 level, the magnitude of the taxes might be incorrectly interpreted after aggregation. In addition, several export tax rates in my dataset are specific, that is, expressed as a value per physical unit. Solleder (2013a) computed ad valorem equivalents for such taxes to include them in the dataset, but their behavior and the reason for which they have been applied may differ from the other taxes in the sample. To control for this, I remove them from the dataset and reestimate the models presented above.

Second, during its accession to the WTO, China had to make concessions on export taxes. This means that China may not behave in the same way as other countries that can set their export taxes at will. To ensure that the results are not influenced by China, I rerun my baseline regression with China removed from the sample.

Table C1 and C2 in Appendix C introduce the results of the Tobit regressions with and without instruments, respectively. In both tables, the first two columns introduce the results for the sample without partial or specific taxes, as defined above, and columns ( 3) and ( 4) present the results of regressions without China. All coefficients remain positive and significant with the exception of the coefficient on market power in the first column of the Tobit regressions, which loses significance. The coefficients remain in the same order of magnitude as the base regressions presented above.

Conclusion

This paper investigates the extent to which countries consider their market power when setting export taxes. Greater market power, as measured by the absolute value of the inverse import demand elasticity faced by an exporter, implies a higher optimal export tax rate. I test this prediction using new estimates of market power at the 6-digit level of the Harmonized System. My results confirm the theoretical prediction and demonstrate that countries set a higher export tax rate for goods for which they have higher market power. These results are robust to the exclusion of China which, unlike most other countries, is bound by its WTO commitments on export taxes.

These results are important because they lend support to one prediction of the terms-of-trade theory (Bagwell andStaiger, 1999, 2002) on the formation of trade agreements: that countries, when not constrained by international regulation, tend to use their market power when setting their trade policy. Since export taxes are not covered by WTO disciplines, they are thus a testbed of choice. At the policy level, these results suggest that there is room for greater regulation of export taxes at the multilateral level and in the framework of preferential trade agreements. where E * is ROW's expenditure function, U * its utility, R * its revenue function, and * its factor endowments. ROW net import demand vector is given by: where M * is the vector of net import to ROW and the index P indicates the first derivative with respect to P * . As we are in a two-country setting, it must be that the net import to Home is equal to the opposite of the net import to ROW: M = -M * . Using a Meade utility function,20 home utility is given by U = φ(M) with P, the Home price vector, being proportional to φ M (M). Taxes are thus implicitly defined as the wedge between Home and ROW prices: t = P -P * . Note that as M is the net import vector, for any single good j, having M j < 0 means that Home is exporting this good to ROW. Moreover, for any exported product j, a negative t j will indicate an export tax.

A change in the offered price vector dP * will lead to a change in the net import to Home of -dM * = -M P * (P * )dP * . The change in home utility can therefore be expressed as: * * * * *

. * 10 where α is a scalar reflecting price normalization in Home. Substituting with the result found above for -dM * , we get:

. * * * 11 Thus, . * * is the gradient vector of U when expressed as a function of P * . For an optimum choice of P * , this gradient vector must be zero: * * 0 12

where the exponent T indicates a transpose.

Knowing that t = P -P * , we have: * * * 0 13 * * * * * 0 14

Differentiating with respect to P * , the trade balance condition P * M * (P * ) = 0 yields (P * ) T M P * (P * ) + (M * ) T = 0, replacing the first term in Equation ( 14), which yields: * * * 15 which defines t in terms of the price elasticities of the trade offer from the ROW.

Switching to a two-goods case, Equation ( 15) can be rewritten as:

Equation ( 24) is used to construct the import demand elasticities from the point of view of the exporter, which are used in the external check of the main elasticities.
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Table 2 .

 2 The data displays large heterogeneity along all dimensions covered. The first two columns show the average tax rate and standard deviation, considering taxed products only, in each country. Countries impose very different tax schedules with average tax rates ranging from 0.67% (Norway) to 96.52% (Brazil) with a global average of 18.34%, excluding products not subject to taxes. Several countries are imposing a uniform tax rate on the products they choose to tax. Pakistan, for example, taxes 97 6-digit HS products at the flat rate of 25%. Note that this is not necessarily in contradiction with my hypothesis that market power influence tax rate as long as market power influences the selection of the taxed products. In contrast, Nepal exhibits the highest standard deviation of the set with taxes ranging from less than 1% to 200%. The extent to which countries resort to export taxation is also heterogeneous. The third column of Table2indicates the number of products, defined at the 6-digit level of the Harmonized Standard (HS). Cambodia and China come first, with 297 and 242 6digit HS products taxed, respectively. All others apply taxes on fewer than 200 HS codes, with Canada and Zimbabwe taxing a single HS product each.

Table 1 :

 1 Datasets on Export Taxes, adapted from Solleder (2013a) 

		PET	OECD	ERA	Extended PET dataset
		(Solleder, 2013a)	(Fliess and Mard, 2012) (Estrades et al., 2017)	This paper
	Countries applying	20 countries	23 countries (raw	25 countries	39 countries
	export taxes		materials); 9 countries		
			(agricultural goods)		
	Years	2 years	Several	Several	Cross section, but data
		(2000-2011)	(2002-2012)	(2005-2014)	collected over different
					years
	Commodities	All goods	Agricultural goods,	Agricultural goods	All goods
			Raw materials		
	Disaggregation	HS6 and NTL *	HS6 and NTL *	HS6	HS6
	HS Revision	HS-2002	HS-2007	HS-2002	HS-1992
	Type of export	Export Taxes	Export Taxes + other	Export Taxes + other	Export Taxes
	restrictions		export	export	
			restrictions	restrictions	
	Value	Export Tax Rate and	As reported by the	Ad valorem tax rates,	Export Tax Rate and ad
		ad valorem	official source	specific tax rates,	valorem equivalent for
		equivalent for		dummies for other	specific taxes
		specific taxes		restrictions	
	Temporary taxes	Included	Included	Included	Included
	* National Tariff Lines				

Table 2 :

 2 Summary statistics for countries in the extended dataset . Estimating import demand elasticities from the exporter's point of view 4.1. Methodology Following the methodology developed for import demand elasticities by[START_REF] Kee | Import Demand Elasticities and Trade Distortions[END_REF], based on the work of[START_REF] Kohli | Technology, Duality, and Foreign Trade: The GNP Function Approach to Modeling Imports and Exports[END_REF], I use a revenue function approach to estimate import demand elasticities faced by exporters at the 6-digit level of the Harmonized System. I assume that each country can be modeled as a GDP / revenue function, which is common across all countries up to a constant term. This GDP function, denoted , is a function of prices and endowments as in[START_REF] Kee | Import Demand Elasticities and Trade Distortions[END_REF] and[START_REF] Nicita | Cooperation in WTO s Tariff Waters?[END_REF]. I assume this GDP function R to have a flexible translog functional form:

	Country name	Average	Standard	Number (percentage)	Year
		tax rate, % deviation	of taxed products	collected
	Antigua and Barbuda	14.8	13.26	33 (1.0%)	
	Argentina	28.1	18.37	26 (0.5%)	
	Azerbaijan	2	0.73	6 (0.2%)	
	Bangladesh	10	0	2 (0.1%)	
	Belarus	23.7	14.16	12 (0.3%)	
	Belize	8	0	5 (0.2%)	
	Brazil	96.5	69.63	29 (0.6%)	
	Cambodia	15.6	13.55	297 (9.8%)	
	Canada	15	NA	1 (0.0%)	
	China	20.3	18.83	242 (4.9%)	
	Cote d'Ivoire	18.9	3.62	10 (0.3%)	
	Dem. Rep. of Congo	1.2	0.44	63 (1.8%)	
	Egypt	26.5	22.30	30 (0.6%)	
	Ethiopia	92.5	71.21	12 (0.4%)	
	Fiji	3	0	11 (0.3%)	
	Gambia	5	0	3 (0.2%)	
	Guatemala	1	0	5 (0.1%)	
	Iceland	5	0	65 (1.7%)	
	Indonesia	16.6	9.90	16 (0.3%)	
	Kenya	20	0	25 (0.5%)	
	Malawi	50	0	12 (0.5%)	
	Malaysia	10.7	29.27	60 (1.2%)	
	Mongolia	3.5	2.33	2 (0.1%)	
	Nepal	89.1	129.56	60 (1.9%)	
	Norway	0.7	0.24	108 (2.3%)	
	Pakistan	25	0	97 (2.1%)	
	Papua New Guinea	5	0	41 (1.8%)	
	Philippines	20	0	48 (1.0%)	
	Russia	12.2	12.65	145 (3.0%)	
	Solomon Islands	12.9	9.58	74 (5.4%)	
	South Africa	5	0	5 (0.1%)	
	Sri Lanka	32.8	28.60	37 (0.9%)	
	Thailand	5	0	57 (1.2%)	
	Tunisia	2.5	2.91	95 (2.2%)	
	Uganda	15.7	8.09	26 (0.6%)	
	Ukraine	26.1	8.24	52 (1.1%)	
	Vietnam	14.4	10.74	143 (3.0%)	
	Zambia	22.7	4.39	13 (0.4%)	
	Zimbabwe	20	NA	1 (0.0%)	
	Complete dataset:	18.34	31.38	1,969 (1.3%)	-

Source: Author's calculations.

Notes: products are defined by 6-digit HS codes; when more than one time period was available, only the most recent was considered; average tax rate and standard deviations do not consider non-taxed products. 4

Table 3 :

 3 Summary Statistics for Import Demand Elasticities Faced by Exporters

		Mean	Median	Standard Deviation	Minimum	Maximum	Number
	Elasticities	-1.29	-1.00	1.49	-20.78	-.25	441,839

Table 4 :

 4 Regression results for the external tests of elasticity estimates

		(1)	(2)	(3)
		log(Absolute value of el. estimates)
	log(proxy)	0.00361***		
		(0.000304)		
	log(GDP)		-0.00329***	
			(0.000256)	
	log(remoteness)		-0.00447***	
			(0.000571)	
	Homogeneous good dummy			0.0263***
				(0.00352)
	R 2	0.250	0.240	0.100
	Country fixed effects	Yes	No	Yes
	HS6 fixed effects	Yes	Yes	No
	Obs.	77,137	76,211	88,835

Table 5 :

 5 Baseline regressions for market power on tax rate

		OLS		OLS			Tobit
		(1)	(2)	(3)	(4)	(5)	(6)
		Tax rate	Tax rate	Tax rate	Tax rate	Tax rate	Tax rate
	Market power	0.0937 * * *		0.0515		3.165 * * *	
		(0.0329)		(0.0324)		(0.250)	
	log(Market P.)		0.0696 * * *	0.0725 * * *		5.739 * * *
			(0.0183)		(0.0215)		(0.202)
	Year FE	No	No	Yes	Yes	Yes	Yes
	Country FE	No	No	Yes	Yes	Yes	Yes
	H2 FE	No	No	Yes	Yes	Yes	Yes
	Obs.	101,993	101,993	101,993	101,993	101,993	101,993
	Robust standard errors in parentheses					
	* p < 0.1, * * p < 0.05, * * * p < 0.01					

Table 6 :

 6 IV Regression results:

		OLS on IV sample	IV			IV Tobit
		(1)	(2)	(3)	(4)	(5)	(6)
		Tax rate	Tax rate	Tax rate	Tax rate	Tax rate	Tax rate
	Market Power	0.0165		0.231 * *		19.63 * *	
		(0.0268)		(0.0989)		(9.202)	
	log(Market P.)		0.0778 * * *		0.113 * *		9.146 * * *
			(0.0228)		(0.0483)		(3.476)
	Year FE	Yes	Yes	Yes	Yes	Yes	Yes
	Country FE	Yes	Yes	Yes	Yes	Yes	Yes
	H2 FE	Yes	Yes	Yes	Yes	Yes	Yes
	K-P F-stat	-	-	31123.41	235756.42	-	-
	Obs.	84391	84391	84391	84391	84391	84391
	Robust standard errors in parentheses					
	* p < 0.1, * * p < 0.05, * * * p < 0.01					

They define market power as the inverse of the export supply elasticity faced by the importers, estimated at 4-digits of HS using a methodology developed by[START_REF] Broda | Globalization and the Gains From Variety[END_REF].

Setting the export tax must not trigger retaliation from trade partners. The tax must not trigger the development of substitutes for the taxed good. The exact import demand elasticity of the rest of the world, as well as the degree of contestability of the market, must be known in order to set up an optimal tax.

See Appendix A for a demonstration based on[START_REF] Dixit | Theory of International Trade: A Dual, General Equilibrium Approach[END_REF].

They show, for example, that the optimal tax in a[START_REF] Grossman | Protection for Sale[END_REF] setting, when the government is subject to lobbying, is equal to the inverse elasticity, as in Equation (1) plus a second term reflecting the importance of lobbying.

Note that the logs of the factor endowments have been normalized in order to ensure regularity conditions on .

[START_REF] Kee | Import Demand Elasticities and Trade Distortions[END_REF] also eliminate elasticities with an unexpected sign (5% of their sample). After performing these operations, the standard deviation of the elasticity in my set is equal to 1,257, with the lowest elasticity being -297,416.

The standard error of the elasticity is given by the standard error of the coefficient of 1 , divided by the share .

The actual correlation coefficient between my elasticities and the proxy is 0.23, which is reasonable given the facts that those elasticities are estimated noisily and all three elasticity sets were estimated for different time periods.

Note that while the elasticities are estimated for a wide range of countries, only countries for which data on export taxes is available are considered in these regressions.

Of the form φ(M,V ) = maxx{f(X + M)|X,feasible}, where X is the local production made using local inputs V, and M is a gift vector of goods. This allows us to concentrate on trade and leave production aside.
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Appendix A: Development of the link between export taxes and elasticities Suppose a two-country setting: Home and the rest of the world (hereafter ROW), denoted by * under perfect competition. Home is able to influence world prices and offers goods to ROW at a price vector P * . ROW's economy is in equilibrium when:

Appendix B: Decomposition of import demand elasticity faced by exporters

The import demand faced by exporter i can be decomposed in the import demand of the world M W minus the sum of exports of all countries, formally:

where M stands for imports, X for exports. Taking the derivative with respect to the price of the good P, we have:

Multiplying both sides by P/M W , we get:

The term is the import demand elasticity of the world . It can be approximated by the trade weighted sum of import demand elasticities as estimated by [START_REF] Kee | Import Demand Elasticities and Trade Distortions[END_REF].

We can then multiply both sides by

The left hand side is now the import demand elasticity of the ROW faced by country i : , .

Next, making use of the fact that the total imports of the world must be equal to the total exports of the world:

The third term collapses to a weighted sum of the export supply elasticities faced by the exporter .

Furthermore, the imports of the rest of the World coming from country i are exactly the same as the exports from that country i to the rest of the world:

Appendix C: Regressions results: Robustness checks