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The empirical U-shaped pattern between product diversification and economic development has been widely examined, but here we analyze the determinants of diversification. We find that a high level of rent-seeking activities has a large impact on the diversification of nations: in countries where rent-seeking is a widespread practice, the number of products being exported will be smaller and its value more concentrated in certain goods. Our analysis embraces a large sample of more than 130 countries between 1995 and 2007, using a highly disaggregated export database comprising more than 5000 products. To establish this relationship we use a Generalized Method of Moments estimation, controlling for endogeneity originated from reverse causality. These empirical predictions contribute to the idea that resources allocated to harm diversification are an important binding constraint for developing countries.

work, as in [START_REF] Hausmann | Economic development as self-discovery[END_REF], where uncertainty costs on the individual product level diminishes the level of investment done by entrepreneurs. This last article shares the same views as in [START_REF] Hausmann | What you export matters[END_REF] and [START_REF] Hausmann | Structural Transformation and Patterns of Comparative Advantage in the Product Space[END_REF], where the diversification of a country's productive structure towards high earning goods can boost exports and economic growth.

More recently, [START_REF] Cuberes | Democracy, Diversification and Growth Reversals[END_REF], even though focusing on growth reversals, showed empirically and theoretically how democracy, through a higher level of barriers to entry, impacts diversification. Their model and findings are related to the work of [START_REF] Acemoglu | Oligarchic Versus Democratic Societies[END_REF], where in "oligarchic" societies there are bigger barriers to entry to new entrepreneurs, as a result of the concentration of political power with major producers.

Regarding rent-seeking, [START_REF] Murphy | Why Is Rent-Seeking So Costly to Growth?[END_REF] defines it as a redistributive activity that consumes resources. The rent-seeking activities can take the form of corruption, protection costs or attempts to obtain political power and restraint political rights from opponents [START_REF] Svensson | Foreign aid and rent-seeking[END_REF], amongst other possibilities. Following [START_REF] Murphy | Why Is Rent-Seeking So Costly to Growth?[END_REF], we focus on the detrimental effect of public rent-seeking on innovative activities. By the fact that innovations are risky, an entrepreneur is discouraged to innovate if the returns of its successful project are expropriated and the burden of a failure falls on his shoulders (uncertainty costs à la [START_REF] Hausmann | Economic development as self-discovery[END_REF]). Rent-seeking also impacts innovation if the licenses needed to implement new activities are expensive and the entrepreneurs are opponents of the established producers, who will lobby in order to prevent the creation of new goods and services. Credit constraints faced by innovators and the long-term maturation of new goods are the other factors that makes rent-seeking so costly to diversification. Combining all these factors together, the probability of the introduction of new goods is severely diminished. By consequence, economic diversification is hampered.

The quest for clear and solid answers on the diversification process goes back a long way in the economic literature. Concerns about diversification and specialization and its impact on economic growth and development have been an important matter subject since Smith and Ricardo. We can also find distinguished remarks in the works of development pioneers such as Rosenstein-Rodan and Lewis, and in policies derived from the Prebisch-Singer hypothesis for Latin American economic development. More recently, [START_REF] Lederman | In search of the missing resource curse[END_REF] pointed that export concentration hampers economic growth. In a similar way, [START_REF] Hesse | Export diversification and Economic Growth[END_REF], in a dynamic panel, shows that export concentration is detrimental to economic growth. [START_REF] Al-Marhubi | Export Diversification and Growth: An Empirical Investigation[END_REF] and [START_REF] Agosin | Export Diversification and Growth in emerging economies[END_REF] found the same result in a cross-sectional regression. [START_REF] Hesse | Export diversification and Economic Growth[END_REF] does also a good review on the empirical works on the subject.

We find that rent-seeking has a negative impact on product diversification. At first, we explore the theoretical link on how rent-seeking affects diversification. Empirically, our results show that the level of rent-seeking has a positive impact on an index of specialization (the opposite of diversification). Most importantly, we control for the problem of endogeneity using Generalized Method of Moments (GMM), in order to capture the relationship going from rent seeking to diversification. To give support to our estimations, we also use external instruments in the GMM framework. This is proven to be robust to different specifications, using a different index for diversification, changing the proxy for rent-seeking and controlling for the institutional environment and geographical conditions. The goal of this paper is to estimate the impact of rent-seeking on diversification in a panel data setting, which it comes up to be quite important. To reduce the Theil index of one point, our estimations show a need for a 1.39 reduction in the corruption index. Even if this seems a big evolution, it is much smaller than the jump in the income level needed for a similar change in the productive structure. This paper is organized as follows: in section 2 we present our theoretical framework, based on how rent-seeking impacts diversification; Section 3 introduces our database on international trade and the measures of diversification and rent seeking. Section 4 contains our empirical methodology, with our results using GMM, including robustness checks; Section 5 wraps up our story with concluding remarks.

Rent-seeking and diversification

Several arguments [START_REF] Hesse | Export diversification and Economic Growth[END_REF][START_REF] Berthelemy | Commerce international et diversification économique[END_REF] have been used to support the vital role of diversification for economic development and growth. 4 Differently, we underline the mechanisms in which rent-seeking impacts diversification and then we test it empirically. Before doing so, we summarize the finding on previous works on diversification.

To our knowledge, only a few papers have looked into the determinants of diversification. In a recent paper, [START_REF] Malik | The geography of output volatility?[END_REF] briefly study the determinants of export concentration. Through Bayesian methods, they show that market access, climate variability, geography and institutional quality have influences on export concentration. This results will be also of important guidelines in our empirical approach. As we explore the micro foundations of product diversification, the framework was consolidated by [START_REF] Hausmann | Economic development as self-discovery[END_REF], where economic development is originated from the discovery of what a country is a good producer. The authors show that in the existence of uncertainty costs to entrepreneurs, diversification is restrained by imitation and other failures generated by a laissez-faire equilibrium, as entrepreneurs are not able to appropriate the full amount of their investments. If we link product diversification to economic growth, we find the conclusions made by [START_REF] Hausmann | What you export matters[END_REF], where the components of the export basket are good predictors of economic growth. To these authors, structural transformation, i.e., the change in developing countries to a export basket composed by high yield products, have an important impact on growth.

Following Hausman and Rodrik's story, [START_REF] Klinger | Diversification, innovation, and imitation inside the Global Technological Frontier[END_REF] found that a good part of the explanation for the lack of diversification is related to the presence of market failures.

Market failures disfavor the positive incentives entrepreneurs are faced with when they decide to invest in new activities that can be possibly "discovered" by the country. These discoveries are not necessarily innovations to the global technological frontiers, such as patents, but in its most part they are new products to the countries' export basket.

While analyzing why developing countries have larger growth reversals, [START_REF] Cuberes | Democracy, Diversification and Growth Reversals[END_REF] found that less democratic countries, with larger barriers to entry for new firms, have lower sectoral diversification. They developed a model where only one sector pays off at each time so less democratic countries, with higher barriers to entry, have a more concentrated productive structure in the sectoral level. This concentration leads to a higher probability of growth reversals. The authors empirical tests, explaining diversification by democracy, income and it's squared term show that our empirical methodology is proven to be correct. But our theoretical framework is different, as we look at the product level and we explore how rent-seeking impacts diversification directly, but the contribution of [START_REF] Cuberes | Democracy, Diversification and Growth Reversals[END_REF] is very important in understanding the link between diversification and the global environment of a country. Switching to our framework, [START_REF] Murphy | Why Is Rent-Seeking So Costly to Growth?[END_REF] developed the idea that rentseeking has an impact on growth, especially in innovative activities. More importantly, we can relate these to the empirical works of [START_REF] Mauro | Corruption and Growth[END_REF] and [START_REF] Svensson | Foreign aid and rent-seeking[END_REF] 5 . It is well established in this literature that rent-seeking activities have a negative impact on growth, and this leads us to think that rent-seeking has an effect on diversification. A larger presence of rent-seeking harms the diversification of production and exports, meaning a smaller variety of goods being produced.

We follow [START_REF] Murphy | Why Is Rent-Seeking So Costly to Growth?[END_REF] and we enumerate a series of reasons why the introduction of new goods are significantly affected by rent-seeking. These effects are the main channels why rent-seeking impacts diversification (new products or innovations), so we use it as the core of our framework.

The first one is political, as the entrepreneurs that introduce innovations are not part of the government and do not have established lobbies. They are more exposed to heavy bribes and expropriation, especially when the interest of the establishment and the innovators are opposed. This is one of the main reasons that the productive structure will be hard to diversify, as there are limited options of investments and the established economic and political elite will do the necessary efforts to block this process. This mechanism is the same one as developed by [START_REF] Acemoglu | Oligarchic Versus Democratic Societies[END_REF]. Secondly, [START_REF] Murphy | Why Is Rent-Seeking So Costly to Growth?[END_REF] observe that the lack of credit is a binding constraint, as these entrepreneurs do not have the possibility of assuming additional costs due to bribery and other forms of illegal payments. Rent-seeking imposes another barrier to the launch of new products as this extra fixed cost has to be overcomed, in the same way as [START_REF] Cuberes | Democracy, Diversification and Growth Reversals[END_REF] introduce a fixed cost of entry for a new firm generated by barriers to entry.

Thirdly, innovations are long term projects, as it takes more time and steps to create the new product and to reap it's profits, so the possibility of the extraction of rent-seeking is greater in this kind of process. Hence, a higher level of rent-seeking will impact more the introduction of new products. The last reason why new procedures are more susceptible to rent-seeking deserves a careful treatment, as we analyze the importance of risk in the diversification in two different ways. In one way, the process of introducing innovations has a higher level of embedded risk, as entrepreneurs are not sure if the project will succeed. If it is the case, there is still the possibility of ex post rent-seeking, meaning that a good part of the specific returns of this activity will be captured from the entrepreneur. If the innovation is not successful, the entrepreneur will have to face all the costs of the failure. Therefore, with a high level of rent-seeking, entrepreneurs are less prone to invest. If entrepreneurs do not know if an important part of their profits will be reaped by any kind of rent-seeking practice undermines new investments. This could be related to the [START_REF] Klinger | Diversification, innovation, and imitation inside the Global Technological Frontier[END_REF] idea where new discoveries are not realized because entrepreneurs cannot appropriate the total of their benefits due to market failures.

Differently, [START_REF] Acemoglu | Was Prometheus Unbound by Chance? Risk, Diversification, and Growth[END_REF] studied the importance of risk in economic development, where the latter is accompanied by market expansion and different diversification possibilities. According to the authors, diversification allows the reallocation of resources towards more productive uses and diminishes growth variability. In their model, agents dislike risks and they try to diversify the economies correlated projects in order to spread out this risk. To Acemoglu and Zilibotti (1997), "the more sectors that are open, the higher the proportion of their savings that agents are willing to put in risky investments". In this framework, agents will not be encouraged to innovate if the country's productive structure is too concentrated, because of the risky nature of the innovation process. The economy would then be stagnated on few activities of low level of productivity, where the level of idiosyncratic risks is not high but it's resources are easily appropriated by a political powerful elite. The process of diversification is then affected.

When it comes to introducing innovation and the role of entrepreneurial activity, [START_REF] Baumol | Entrepreneurship: Productive, Unproductive, and Destructive[END_REF] analyzed the interaction between the systems of payoffs of a society and the allocation of its entrepreneurial activity. Entrepreneurial activity can either have incentives to innovate or to focus on unproductive activities. If the payoff favours rent-seeking activities, it is hard to believe that entrepreneurs will innovate, and this effect will reinforce itself, because of the increasing returns in rent-seeking activities [START_REF] Murphy | Why Is Rent-Seeking So Costly to Growth?[END_REF]. In their work on rent-seeking and resource booms, [START_REF] Baland | Rent-seeking and resource booms[END_REF] also integrated the idea that rent-seekers prey on entrepreneurs, diminishing the introduction of new products and services.

All the above literature points out the evidence of a noxious effect of rent-seeking in the process of introducing new goods, through the channels proposed by [START_REF] Murphy | Why Is Rent-Seeking So Costly to Growth?[END_REF].

The impact of rent-seeking on diversification seems clear and we test it empirically in section 4, after presenting the measures of the main variables and the data sources in the next section.

Data and measures

Measures of diversification

It is important to clarify that our framework is based on product diversification6 -and not sectoral diversification. Even though they are closely related subjects, the level of aggregation in the datasets, measuring goods or sectors, has a huge impact on analysis. This is confirmed by the work of [START_REF] Benedictis | Overall trade specialization and economic development: countries diversify[END_REF] and [START_REF] Parteka | Determinants of Export Diversification: an Empirical Investigation[END_REF]. The approach on the link between diversification and development based on a higher level of aggregation was analysed by [START_REF] Kalemli-Ozcan | Risk Sharing and Industrial Specialization: Regional and International Evidence[END_REF], [START_REF] Koren | Volatility and Development[END_REF] and [START_REF] Cuberes | Democracy, Diversification and Growth Reversals[END_REF]. Differently, we explore the relationship between rent-seeking and diversification on a product basis.

We define product diversification as the widening of the range of goods in a country's export basket and a more equal distribution of the values between the products in a country exports.

Hence, diversification has two important dimensions: the first one is when a country produces and exports goods that it didn't do it before, as is the case of innovations and discoveries [START_REF] Klinger | Diversification, innovation, and imitation inside the Global Technological Frontier[END_REF]. Next, diversification can originate from a more even distribution of total value of exports within a fixed number of goods.

Both dimensions are of important matter. The case of discoveries or innovations fits correctly our theoretical hypothesis and empirical testing, as we discussed how rent-seeking can influence the introduction of new goods, as in [START_REF] Murphy | Why Is Rent-Seeking So Costly to Growth?[END_REF]. Nonetheless, we think that these same channels influence a more even distribution export (or production) basket. We make the assumption that a low value of exports in a high number of goods combined with big export values that are concentrated in a few products can be originated by the same problems to the introduction of new goods: large scale investments are not made due to the inexistence of the correct system of incentives and a high level of rent-seeking. We conclude that a more even distribution within goods means that most of these failures have been surpassed.

In order to measure export diversification, we alternate between two widely used indexes. The Theil and the Herfindahl specialization indexes are absolute measures as they compare product distribution with a uniform distribution [START_REF] Benedictis | Overall trade specialization and economic development: countries diversify[END_REF]. To measure export diversification, we follow [START_REF] Cadot | Export Diversification: What's behind the Hump?[END_REF] and we construct the Theil index as:

T i,t = 1 n n g=1 X g,i,t B i,t ln X g,i,t B i,t where B i,t = n g=1 X g,i,t n i,t (1) 
Where X g,i,t is the export value of each individual good in each country and year and n is the number of products exported for each country-year pair 7 . Differently, a normalized Herfindahl index is built as:

H i,t = g (Q g,i,t ) 2 -1 n 1 -1 n where Q g,i,t = X g,i,t X g,i,t (2) 
Where Q g,i,t is the export value in a individual product divided by total exports.

Data source

To measure rent-seeking, we use the index Control of Corruption, compiled by the Governance Indicators in the World Bank [START_REF] Kaufmann | Governance matters VIII : aggregate and individual governance indicators 1996-2008[END_REF]. The variable "measures the extent to which public power is exercised for private gain, including petty and grand forms of corruption, as well as "capture" of the state by elites and private interests", which is one definition of rent-seeking. Even though rent-seeking could take other forms, this index is a very good approximate, as in [START_REF] Svensson | Foreign aid and rent-seeking[END_REF] and [START_REF] Mohtadi | Democracy, rent seeking, public spending and growth[END_REF] 8 . The use of this kind index is proven to be a standard procedure in the economic literature.

To use this variable in a simple way, we followed [START_REF] Croix | Growth, public investment and corruption with failing institutions[END_REF] and we transformed this variable to have values between 0 and 5, in which a lower value (close to 0) means that the country has a low level of corruption, and a high value (near 5) means that the country has a high level of corruption. The data shows that low-income countries are the more corrupt ones, and they also have a highly concentrated export basket.

Rent-seeking can be also captured by an alternative variable, the Political Rights from the Freedom House Index. In this case, we follow [START_REF] Croix | Growth, public investment and corruption with failing institutions[END_REF] who explain that "few political rights for the population indicate a strong concentration of power in the hands of a few.

And those who hold the power are presumably rent-seekers". This definition is quite straight and follows the idea of [START_REF] Acemoglu | Oligarchic Versus Democratic Societies[END_REF], and it also proves to be a good aproximation of rent-seeking.

This variable measures the lack of political right and ranges between 1 and 7, where a low value means broad political rights for the population and high levels represents the lack of political rights for its citizens.

To calculate both indexes on trade data, we used the BACI database [START_REF] Gaulier | BACI: A World Database of International Trade Analysis at the Product-level[END_REF], compiled by the CEPII (Centre d'Etudes Prospectives et d'Informations Internationales) using the data reported by the United Nations COMTRADE. The BACI database was built to provide international trade analysis at the product-level. Covering 13 years (1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007) and almost 200 countries, it is disaggregated using the Harmonized System (HS) at the 6-digit level, distinguishing more than 5000 products. This high level of desegregation is the thinnest one available for an international comparison in a panel setting, and merging with the data on rent-seeking and GDP, we are able to keep more than 130 countries of all levels of economic development9 .

The list of countries used in our estimations and descriptive statistics for each group can be found in the appendix.

We see that countries have different productive structures, depending on their development level. Low income countries (following the World Bank classification) have highly concentrated export baskets 10 . They also are the ones with a high level of rent-seeking. In the opposite way, high income countries have diversified export baskets and a low level of rent-seeking. Descriptive statistics show that these variables are correlated, and our theoretical mechanisms and empirical treatment will reflect the correct impact of rent-seeking on diversification.

So what are some of the factors that determine this difference in the productive structure? As it described by the literature and seen in our results, a higher level of economic development is associated with greater diversification. Therefore, we look at those factors that impact economic growth and are the ones that could mostly affect the process of diversification in a direct way.

Methodology: baseline equation and preliminary results

As it can be seen at Figure 1, for a sample of 131 countries in 2007, a scatter plot of our data show a negative relation between product concentration and level of development, respectively measured by the Theil index and GDP per capita. Also in the Figure 1 below, a simple pooled OLS regression (equation ( 3), following [START_REF] Imbs | Stages of Diversification[END_REF]) of export diversification on per capita revenue reveals the same pattern found in previous studies: low-income countries have highly concentrated structures, but it diversifies as long their income per capita becomes higher. After a level of revenue that characterizes high-income countries, specialization restarts and countries concentrate their exports.

DIV i,t = α + γ t + β 1 GDP i,t + β 2 GDP 2 i,t + i,t (3) 
Where DIV is the index of diversification (a high value means less diversification and a low value means more diversification), the right-hand-side variables are the GDP per capita and this same term in it's quadratic form. is the error term and α is the constant. We add time dummies (γ) to control for possible year effects in trade patterns through time11 .

We continue to follow the empirical framework of the articles studying the relationship between diversification and development. Our point of departure is that the parametric evidence found in [START_REF] Imbs | Stages of Diversification[END_REF] and Cadot, Carrere, and Strauss-Kahn (2007) (and followed by [START_REF] Cuberes | Democracy, Diversification and Growth Reversals[END_REF]) capture this relation in a quadratic form, and it has significant similarities to the non-parametric estimations found in these same articles 12 . Our model of departure, including rent-seeking, is then:

DIV i,t = α + γ t + β 1 RT i,t + β 2 GDP i,t + β 3 GDP 2 i,t + β 4 P OP i,t + i,t (4) 
Figure 1: Diversification and development

Where RT is the proxy of rent-seeking. We also add the population variable (POP) to control for the size of the economy, as it is suggested in [START_REF] Berthelemy | Commerce international et diversification économique[END_REF], where a larger number of producers and a bigger internal market would lead to a higher level of diversification. But at this stage we will not include other possible determinants of diversification, like geography or institutional environment, with the objective of not entering in the same procedure (a horse race) on the cross country determinants of growth, which found 145 possible determinants but with small robustness.

Our empirical methodology, as will see in the next section, is to use System-GMM. With this methodology we can make empirical corrections and specially for endogeneity. Reverse causality is the main reason we do not present our results in Pooled OLS. But preliminary results using Pooled OLS show a stable and robust pattern: the coefficient of the rent-seeking variable is positive and strongly significant and it is true for all four pairs of combinations between the index of diversification and the proxy for rent-seeking. So a higher level of corruption is correlated with a higher level of specialization measured by the Theil or the Herfindahl index. These preliminary results reflects the correlation between rent-seeking and diversification, meaning that countries with higher levels of rent-seeking are more specialized countries 13 . In turn, if we use Fixed Effects

13 For the coefficients of GDP and GDP 2 , they have the expected signs and they are often significant. The estimations, these results are the same in it's most part14 .

Generalized Method of Moments

Results using Pooled OLS and Fixed Effects show a positive correlation between rent-seeking and specialization. Countries that have higher levels of rent-seeking activities have also more concentrated productive structures, through the reasons we explained in section 2. But both methods used to estimate this relationship do not account for a major problem in econometrics that we find in our model: endogeneity. Endogeneity arises when one or more independent variables are correlated with the error term. In this sub-section, we try to solve for the endogeneity issue that arises both from reverse causality (simultaneity bias) and omitted variable bias15 in order to estimate the impact of rent-seeking on diversification correctly.

In our model, the simultaneity bias is originated from reverse causality. When we try to estimate the impact of rent-seeking on diversification, it is important to distinguish in which sense the causal direction works, and we need special methods to correct for potential problems. In our case, there could be a reinforcement process, going from diversification to the level of rentseeking. More specialized productive structures facilitate the capture of resources by a powerful elite, creating more rent-seeking. This is the case for the capture of natural resources and the degradation of the institutional quality [START_REF] Couttenier | Relationship between natural resources and institutions[END_REF][START_REF] Isham | The Varieties of Resource Experience: Natural Resource Export Structures and the Political Economy of Economic Growth[END_REF][START_REF] Ades | Rents, Competition, and Corruption[END_REF][START_REF] Anthonsen | Rent Dependency: Bad for quality of Government[END_REF]. Where the revenues of a natural resource are quite important, rent-seeking activities are also more present, like in the case of oil exporting countries or other nations exporting valuable primary commodities. This could exist in the form of capture of the revenues from a few big companies owned by a elite interested in maintaining the productive and social structure. It could also happen as a lower level of checks and balances originated by revenues not coming from taxation on productive activities and also coefficient of the population variable is negative and significant, meaning that a larger population facilitates diversification.

by the possibility of choosing investments (for the infra-structure to extract the natural resource, for exemple) where rents are easily captured. So, in Pooled OLS and Fixed Effects, the coefficient estimated to the rent-seeking variable is inconsistent and biased, as this term could be correlated with the error term. In this scenario, the coefficient could be upward biased, as we expect that more specialized countries will have a larger amount of rent-seeking activities. The treatment for this problem is fundamental to obtain sound and robust results.

Omitted variables bias often leads to inconsistency of OLS estimates. We think that the omitted variable issue is also quite possible in our model, because we could find possible determinants of diversification that are correlated with rent-seeking (such as institutions or geography), but whose omission of the regression leads to inconsistent estimations, leading to the overestimation of the effect of rent-seeking on diversification.

To solve for the endogeneity problem, we use the Generalized Method of Moments (GMM).

System GMM solve for the omitted variables problem by controlling for possible unobserved heterogeneity (time variant and invariant) between rent-seeking and diversification. Most importantly, to solve for the reverse causality issue, we need eligible instruments. In this direction, this method uses lagged regressors as instruments and also estimates by lagging regressors. One of the reasons we use system GMM is that we do not have many suitable external instruments, and so estimations using Two-Stage Least Squares are not a appropriate method of estimation, due to the impossibility of testing overidentifying restrictions. Even though there are common instruments for the corruption index or other institutional variables found in the literature, such as legal origin or religion, they are constant through time, not allowing a fixed effects estimation in a panel data setting.

System GMM has been widely used in the growth literature, as an improvement from the Difference GMM16 . [START_REF] Arellano | Another look at the instrumental variable estimation of errorcomponents models[END_REF] and [START_REF] Blundell | Initial conditions and moment restrictions in dynamic panel data models[END_REF] built a system of equations where we estimate the equation in levels (equation 5) using lagged values of the difference of regressors as instruments and we use lagged values of the level of regressors as instruments for the regressors in the equation in first differences (equation 6).

DIV i,t = η i + γ t + β 1 RT i,t + β 2 GDP i,t + β 3 GDP 2 i,t + β 4 P OP i, t + i,t (5) 
DIV i,t -DIV i,t-1 = β 1 (RT i,t -RT i,t-1 ) + β 2 (X i,t -X i,t-1 ) + i,t -i,t-1 (6) 
Where X contains GDP, GDP 2 and POP in order to simplify our equation ( 6). This set of equations can solve for the problem of endogeneity of the rent-seeking variable and to obtain unbiased and consistent estimates of the parameters we assume the following moment conditions:

E[RT i,t-s • ( i,t -i,t-1 )] = 0 f or s ≥ 2; t = 3, . . . , T (7) 
E[X i,t-s • ( i,t -i,t-1 )] = 0 f or s ≥ 2; t = 3, . . . , T (8) 
E[(RT i,t-1 -RT i,t-2 ) • (η i + i,t )] = 0 (9) E[(X i,t-1 -X i,t-2 ) • (η i + i,t )] = 0 (10) 
To be consistent, the system GMM estimators depend on the validity of the moment conditions ( 7) to (10). We test this using the Sargan/Hansen test and the Arellano-Bond test. The Hansen test (as we use a robust estimation) checks the null hypothesis that the instruments are exogenous.

It is a test of the over-identifying restrictions of the model, and the failure to reject the test validates the assumptions of the model, so a higher p-value of Hansen statistic is a positive result.

Differently, the Arellano-Bond test looks at the null hypothesis of no autocorrelation in the error term i,t . As the Hansen test, the failure to reject the null gives support to the model. The test for the first-order serial correlation usually rejects the null hypothesis, but this should not be a problem, as it is expected. But the presence of second-order correlation would endanger the validity of some lags of the instruments, so we should fail to reject the null.

We use the standard treatment for the lags of the endogenous variable (rent-seeking) as in Roodman ( 2006) 17 . That means we specify 2 lags and longer for the equation in difference and 1 lag for the equation in level. Also, we will use this treatment to the other explanatory variables.

We will see that treating the other explanatory variables as predetermined, by using 1 lag and earlier for the differenced equation and lag 0 for the level equation, won't change the results.

Moreover, we follow [START_REF] Roodman | How to Do xtabond2: An Introduction to "Difference" and "System" GMM in Stata[END_REF] and we use a two-step system GMM estimator to correct for heteroscedasticity and serial correlation. Although the two-step robust estimator is more efficient than the one-step estimator 18 , it could result in a significant downward bias of the standard deviation. In order to correct for this, we use the [START_REF] Windmeijer | A finite sample correction for the variance of linear efficient two-step GMM estimators[END_REF] finite-sample correction to the standard errors, which makes two-step robust estimates more efficient rather than the one-step procedure.

Roodman ( 2009) also highlights the special care we should give to the instrument count.

He criticizes recently published papers showing that their system GMM estimations are flawed due to a high number of instruments. [START_REF] Roodman | How to Do xtabond2: An Introduction to "Difference" and "System" GMM in Stata[END_REF] establishes as rule of thumb that the number of instruments should be smaller than the number of groups in the panel. We stick with his recommendations and we report the number of instruments used in our regressions, as we "collapse" the blocks in the instruments matrix 19 . In accordance with the author, we will coment the results from difference-in-Hansen tests for all subgroups of the instruments used in our estimations, altough we will not report them in order to save space.

Furthermore, our estimations have two specificities that slightly differ from the usual application of system GMM found in the literature. At first, we do not use the lagged dependant variable as a explicative variable. We think that the diversification process is a static process, as past realizations of diversification will not influence future changes in diversification. Therefore, diversification is a static notion of a productive structure that modifies itself with time.

Secondly, we use external instruments in order to validate the relationship between rent seeking and diversification. Although it is not the most common procedure, the system GMM allows the inclusion of external instruments [START_REF] Roodman | How to Do xtabond2: An Introduction to "Difference" and "System" GMM in Stata[END_REF]. Our objective with the use of external instruments is to eliminate any further concerns with the endogeneity of the rent-seeking variables.

We use the instruments in two ways: we first add them as additional instruments in our estimations and we also remove the rent-seeking variable and replace it only by the external instruments.

As an instrument, we choose the percentage of women holding seats in parliament20 . We follow [START_REF] Dollar | Are women really the "fairer" sex? Corruption and women in government[END_REF] as they found in a cross country study that higher the representation of women in a government chamber, the lower the level of corruption. As we find in our data, corruption and the percentage of seats held by women in national parliaments are negative correlated. Furthermore, we believe that the participation of women in the national chamber has no other effect on diversification other that the one through corruption.

Main results

In Table (1), using system GMM, we see that through all specifications the coefficient for the rent-seeking variable is positive and significant. We conclude that there is a positive impact of rent-seeking on specialization. A higher level of rent-seeking, measured by the corruption variable, results into a more concentraded productive structure. This event occurs as a consequence of the constraints faced by entrepreneurs on the introduction of new activities as explained in [START_REF] Murphy | Why Is Rent-Seeking So Costly to Growth?[END_REF].

In regard to each specification, column (1) is our baseline system GMM specification with the characteristics explained in section 4.2. In column (2), we changed the lags of the control variables (GDP, GDP 2 and POP) and we treat them as predetermined. All the results of the first column remain the same. Column (3) was estimated slightly different, as we droped all lags of the corrupt variable to provide an extra proof of the exogeneity of the instruments, as we explained in the end of section 4.2. Column (4) follows column (3) but we also change the lags as in column ( 2), and we find the same results as in the previous tables. In column (5), we change the diversification index from Theil to Herfindahl and we estimate in the same way as column (1). All our main results remain unchanged, even though the control variables are no longer significant albeit having the usual sign.

The coefficient of the corrupt variable is 0.716 in column (1) and of a similar magnitude in columns ( 2) to (4). A reduction of one point on the corruption index means 0.716 less in the Theil index, that is, a more diversified export basket. To compare with the effect of GDP and GDP 2

on diversification, we calculate the change needed in these independent variables to a one point change on the Theil index. To decrease the Theil index by one point it is needed a 1.39 fall in the corruption index. This change in the corruption index is a figure that was almost reached by a few countries during our 12 year period of analysis. Differently, for the same one point reduction in the Theil index, it is needed at least a 160% increase in the GDP level of the country (or 8300 US dollars of increase in the GDP per capita), which is a unrealistic growth scenario for the same time period. Furthermore, the increase needed to the GDP variable is much higher for low-income countries, due to the non-linearity of the GDP term.

In respect to the control variables, they are significative and they have the expected sign in the first four columns. GDP and GDP 2 show the U-shaped relationship between diversification and development, while the negative sign on the population variable reflects the size effect of the population towards a more diversified productive structure. The Hansen test in all specifications confirms the validity of the set of instruments. To be valid, the results from the GMM estimations need to provide exogenous instruments and so it is the case in Table (1), where we can't reject the null of the validity of the set of instruments. We do not report the Difference-in-Hansen tests of exogeneity of instrument subsets for all subgroups of instruments in each specification, but we find that we can't reject the null of the validity of those instruments subsets for all specifications in Table (1). In addition, the Arellano-Bond test (AR-1 and AR-2) show that the model is correctly specified, as we reject the null hypothesis of no autocorrelation of first order in the disturbance term , but we can't reject autocorrelation of second order. This result is the same for all specifications in Table (1).

All this empirical evidence assert the significant impact of rent-seeking on diversification as we expected with our theoretical framework. This effect affects nations that are diversifying their productive structure, and the explanations for the second half of the U-shaped curve can be found in [START_REF] Imbs | Stages of Diversification[END_REF]. In order to see if this is not specific to the indexes used, in Table [START_REF] Anthonsen | Rent Dependency: Bad for quality of Government[END_REF] we change the proxy for rent-seeking and the index used to measure diversification. We see that, as in Table (1), all specifications exhibit a positive and significant impact of the lack of political rights on specialization. Fewer political rights (more in our index) means a more concentrated export basket, and we could translate this effect similarly to the economic interpretation above.

Again we find that in all specifications the Hansen test can't reject the null of the validity of our instruments. Also, the difference-in-Hansen tests confirms the exogeneity of the different instruments subsets. The Arellano-Bond tests give more support to the validity of the model, as in every single column of Table [START_REF] Anthonsen | Rent Dependency: Bad for quality of Government[END_REF] we reject the null of no first order autocorrelation and we do not reject the null of second-order autocorrelation.

The specifications in Table [START_REF] Anthonsen | Rent Dependency: Bad for quality of Government[END_REF] follow the same pattern as in Table (1). Column (1) is estimated using the specifications described in section 4.2. In column [START_REF] Anthonsen | Rent Dependency: Bad for quality of Government[END_REF] we treat GDP, GDP 2 and POP as 
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Figure 2 :

 2 Figure 2: Diversification and rent-seeking: robustness check

Table 1 :

 1 Generalized Method of Moments Estimated coefficients of time dummies are not reported here. Robust standard errors are in parentheses.

		(1)	(2)	(3)	(4)	(5)
	VARIABLES	Theil	Theil	Theil	Theil	Herfindahl
	corrupt	0.716**	0.707**	0.582**	0.607*	0.065**
		(0.323)	(0.330)	(0.293)	(0.317)	(0.031)
	gdp	-1.211e-04*** -1.171e-04*** -1.276e-04*** -1.240e-04*** -2.553e-06
		(4.545e-05)	(4.277e-05)	(4.574e-05)	(4.375e-05)	(4.213e-06)
	gdpsq	3.115e-09***	2.974e-09***	2.964e-09***	2.904e-09***	1.250e-10
		(9.304e-10)	(9.189e-10)	(9.760e-10)	(9.625e-10)	(7.917e-11)
	population	-2.521e-09*** -2.543e-09*** -2.746e-09*** -2.745e-09*** -6.973e-11
		(4.921e-10)	(5.032e-10)	(4.273e-10)	(4.704e-10)	(4.565e-11)
	Constant	2.931***	2.943***	3.426***	3.350***	-0.075
		(1.032)	(1.041)	(0.929)	(0.981)	(0.101)
	Observations	987	987	987	987	987
	Number of i	131	131	131	131	131
	Number of instruments	56	59	45	48	56
	Hansen Test	0.189	0.264	0.345	0.382	0.470
	AR(1)	0.0190	0.0168	0.0157	0.0150	0.0291
	AR(2)	0.130	0.143	0.177	0.174	0.819

* significant at 10%; ** significant at 5%; *** significant at 1% Notes: Hansen test and the Arellano-Bond (AR(1) and AR(

2

)) tests are P values.

Table 4 :

 4 Summary statistics for LIC Variable Mean Std. Dev.

	Min.	Max.	N

Table 5 :

 5 Summary statistics for LMIC

	Variable	Mean	Std. Dev.	Min.	Max.	N
	gdp	2154.416	1128.145	833.426 7413.789 297
	corrupt	3.267	0.351	2.371	4.234	297
	TT	5.132	1.497	1.94	8.292	297

Table 6 :

 6 Summary statistics for UMIC

	Variable	Mean	Std. Dev.	Min.	Max.	N
	gdp	8088.230	3074.158	3429.97 19327.148 322
	corrupt	2.725	0.572	1.015	3.801	322
	TT	4.041	1.264	1.999	7.42	322

Table 7 :

 7 Summary statistics for HIC Variable Mean Std. Dev.

	Min.	Max.	N
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In this line, we emphasize the role of a reallocation of resources in higher level activities (therefore boosting productivity) in learning-by-doing in the manufacturing sector[START_REF] Matsuyama | Agricultural productivity, comparative advantage, and economic growth[END_REF], reducing volatility[START_REF] Ramey | Cross-Country Evidence on the Link between Volatility and Growth[END_REF][START_REF] Imbs | Growth and volatility[END_REF][START_REF] Koren | Volatility and Development[END_REF][START_REF] Stanley | A New Look at the Benefits of Diversification: Lessons from Central America[END_REF], and diminishing risks to economic agents through the financial system[START_REF] Acemoglu | Was Prometheus Unbound by Chance? Risk, Diversification, and Growth[END_REF].
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[START_REF] Svensson | Foreign aid and rent-seeking[END_REF] focus on the relationship between aid and rent-seeking, showing that in countries that have larger social competing groups, there exists an association between aid and corruption.
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We recognize that geographical diversification has an important impact on income[START_REF] Jansen | Exposure to External Country Specific Shocks and Income Volatility[END_REF] and output[START_REF] Malik | The geography of output volatility?[END_REF] through the reduction of volatility, but in this paper we do not explore this dimension of diversification 8 Documents de Travail du Centre d'Economie de la Sorbonne -2010.08

We follow[START_REF] Cadot | Export Diversification: What's behind the Hump?[END_REF] and we normalize the number of products for the 5017 products existing in the Harmonized System as in the Baci database. This is done in order to compare the index between all countries in our sample.

Altough they use the Corruption Index from ICRG, the definitions of both variables are quite identical 10 Documents de Travail du Centre d'Economie de la Sorbonne -2010.08

The HS 6-digit level of classification is an important evolution from the usual 4-digit Standard International Trade Classification (SITC) covering 1200 products. As a matter of fact, some studies done on diversification uses the[START_REF] Feenstra | World Trade Flows: 1962-2000[END_REF] database, which is built on the revision 2 of the SITC classification, in a 4 digit format, covering around

products. One of the important contributions of our work is indeed the fact that using a more disaggregated database we will provide a more robust study on diversification. The HS classification can provide us a better picture of the country's productive structure in the product level. Largely used when studying sector shares in the economy, the UNIDO (United Nations Industrial Development Organization) database has only 28 sectors so it doesn't allow the same kind of study on the product level.10 Benin, for exemple, has a Theil index that on average stays around 6 and in 1995 a single export product line -cotton -accounted for 70% of total exports value. Differently, a high income country as France has a Theil index of around 2, and no product exceeds more than 4% of the total value of exports. Also, while Benin has an average of 830 export lines, France has a greater number of products, reaching more than 5000 product export lines.

The results of the estimation of equation (3) are not shown, but can be obtained with the author.

We did a test proposed by[START_REF] Lind | With or Without U? -The appropriate test for a U shaped relationship[END_REF] to verify the existence of the U-shaped relationship, which we find it to be the correctly present. 12 Documents de Travail du Centre d'Economie de la Sorbonne -2010.08

The presence of individual-specific effects was verified through a Breusch-Pagan test. In our case, we allow the individual specific effect to be correlated with the regressors, as a Hausman test suggested when it was made on our regression.

In the Pooled OLS, the estimations could not be consistent due to reverse causality and omitted variables problems. When using Fixed-Effects, it is especially the reverse causality issue that generates inconsistent estimates, because this model of panel data could be used to obtain consistent estimators under certain assumptions.

[START_REF] Arellano | Another look at the instrumental variable estimation of errorcomponents models[END_REF] and[START_REF] Blundell | Initial conditions and moment restrictions in dynamic panel data models[END_REF] show that in the difference GMM the lagged levels of the explanatory variables (if they are persistent over time) are weak instruments for the regression in differences, creating a small-sample bias and raising the asymptotic variance of the estimator[START_REF] Calderon | The effects of infrastructure development on growth and income distribution[END_REF].

[START_REF] Roodman | How to Do xtabond2: An Introduction to "Difference" and "System" GMM in Stata[END_REF] elaborates a complete pedagogical paper on using GMM with Stata, which we follow thoroughly.

 18 Cameron and Trivedi (2005) explain the theory on the optimality of the two-step GMM

estimator.19 As[START_REF] Roodman | How to Do xtabond2: An Introduction to "Difference" and "System" GMM in Stata[END_REF] explains, "this allows us to combine instruments through addition in smaller sets", and to reduce the number of instruments.

This data is compiled by the Inter-Parliamentary Union.
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predetermined variables. In column (3) we do not use the lagged levels and lagged differences of the political rights variables as instruments, following our external instrument strategy. Column (4) combines both specificities of columns ( 2) and (3). Finally, column (5) has the same specification of column (1) but using the Herfindahl index at the place of the Theil index. Thus, Table [START_REF] Anthonsen | Rent Dependency: Bad for quality of Government[END_REF] gives further evidence of the impact of rent-seeking on diversification. This effect is captured independently of the variable used to measure rent-seeking and the index of diversification. We also changed the lags of control variables (GDP, GDP 2 and POP), treating them as predetermined or endogenous, and the results are robust. In the next subsection we will take into account other empirical findings found in the contemporary literature on diversification and development in order to discuss how could our results be sensitive (or not) to the introduction of other determinants of export diversification.

Robustness checks

Following [START_REF] Parteka | Determinants of Export Diversification: an Empirical Investigation[END_REF], [START_REF] Benedictis | Overall trade specialization and economic development: countries diversify[END_REF] suggest three groups of variables that are the possible determinants of export diversification: size, geography and institutions. We already control for the size of the population and the economy (POP and GDP). Concerning geography, we normally control for their effect as they are constant through time for each country (fixed effect). Nevertheless, we include geography variables in our baseline system GMM regression that comes from Column (1) of Table (1). The variables used are the distance from major markets or the distance from the nearest navigable river or coastline, from the [START_REF] Gallup | Geography and Economic Development[END_REF] dataset, and we also use a dummy for countries that are landlocked. In the Table (3) in the appendix we see that the coefficient of the corrupt variable remains significant and positive when we add these three different measures of geography, and all usual tests for the system GMM estimation validates the assumptions of our model. The size of the coefficient of the rent-seeking variable is still high and comparable to the estimates found when we do not add the geography variables.

With reference to the impact of institutions on diversification, the literature mentioned above made no clear theory of how could this be originated other than [START_REF] Cuberes | Democracy, Diversification and Growth Reversals[END_REF].

When using the corruption and political rights variables, we are trying to capture the effect of rent-seeking on product diversification, and we explain how this phenomenon works in our review of literature. We use two broad institutional indexes to test if our rent-seeking variables are still significative when controlling for these effect: ICRG, which is a composite index of institutions;

and Polity2, a political institutional index. The columns (3) and ( 4) on Table (3) show that the introduction of these variables do not affect our results.

We have found a negative and significant linear impact of rent-seeking on diversification, which is robust to different specifications. We do not believe that there is a non-linearity in this effect, as [START_REF] Dutt | Corruption and Bilateral Trade Flows: Extortion or Evasion[END_REF] found in the relationship between corruption and bilateral trade flows.

They were analyzing trade flows and it's own dynamic, whereas we study the diversification of the productive structure. But to test this, we look at the relationship between our corruption variable and our levels of diversification using a non-parametric technique (Kernel-weighted local polynomial smoothing). We see at Figure [START_REF] Anthonsen | Rent Dependency: Bad for quality of Government[END_REF] on the appendix that non-linearity doesn't seem to exist in our context.

Concluding Remarks

The U-shaped pattern between diversification and development has been quite explored, but the search for the determinants of product diversification is still an open debate. In this article, we find that rent-seeking has a impact on diversification. In countries where the level of rent-seeking is high, the introduction of new goods will be smaller. New activities made by unestablished entrepreneurs are more prone to public rent-seeking, as they are long term and riskier projects, and these entrepreneurs are often financially constrained and usually opposed to a established lobby. Hence, in the presence of a high level of rent-seeking activities, the diversification process is damaged. This is specially true for low-income countries, where the effect of rent-seeking on diversification is greater than the wealth effect (measured by the GDP and GDP 2 ).

In order to estimate the impact of rent-seeking on product diversification we use a highly disaggregated (on the product level) export database, between 1995 and 2007. We control for the endogeneity problem originated by reverse causality using system GMM. Our results are robust to the change of index for diversification and the proxy for rent-seeking, and also for the introduction of geographical and institutional variables. Consequently, we go beyond the description of the relationship between diversification and development and we give theoretical reasons and empirical estimations to why rent-seeking impacts diversification.

Following the consensus on the importance of diversification as a driver of economic growth, our findings contribute to understand how should diversification be managed. Arguments for the importance of the productive structure are a contemporary topic, as we find in a recent presentation by the World Bank chief economist [START_REF] Lin | New Structural Economics -A Framework for Rethinking Development[END_REF]. Knowing that an active industrial policy is crucial to economic development [START_REF] Rodrik | Industrial Policy for the Twenty-First Century[END_REF], these policies need to be implemented with care, as they lead to opportunities of corruption and rent-seeking [START_REF] Dutt | Trade protection and bureaucratic corruption: an empirical investigation[END_REF]. Therefore, a positive industrial policy with the objective of diversifying the productive structure needs to incorporate the struggle against rent-seeking in it's agenda.

Appendices

A Robustness check 

C Descriptive statistics of main variables

D Data Source

We use two other independent variables in our regressions, following the common framework in the literature. We use the Gross Domestic Product (GDP) per capita, taken from the World Development Indicators. It is measured in PPP values in constant 2005 US dollars, so we can compare our results to one of the main articles in this area [START_REF] Cadot | Export Diversification: What's behind the Hump?[END_REF]. We also use the size of population taken from the World Development Indicators.