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Abstract: This paper tests whether corruption can be viewed as some efficient grease in the wheels of otherwise deficient institutional frameworks. It does so by analysing the interaction between aggregate efficiency, corruption, and other dimensions of governance on a panel of 62 countries both developed and developing. Using three measures of corruption and five measures of other aspects of governance, we repeatedly observe that corruption is always detrimental in countries whose institutions are efficient, but that it may be positively associated with efficiency in countries whose institutions are ineffective. We thus find evidence of the grease the wheels hypothesis. Keywords: governance, corruption, income, aggregate productivity, efficiency. JEL Classification: C33, K4, O11, O47.
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Abstract: This paper tests whether corruption can be viewed as some efficient grease in the wheels of otherwise deficient institutional frameworks. It does so by analysing the interaction between aggregate efficiency, corruption, and other dimensions of governance on a panel of 62 countries both developed and developing. Using three measures of corruption and five measures of other aspects of governance, we repeatedly observe that corruption is always detrimental in countries whose institutions are efficient, but that it may be positively associated with efficiency in countries whose institutions are ineffective. We thus find evidence of the grease the wheels hypothesis. Keywords: governance, corruption, income, aggregate productivity, efficiency. JEL Classification: C33, K4, O11, O47.



1. Introduction Very few people would dare say that corruption is efficient. Nevertheless some scholars, among whom economists, may. Leys (1965) even went as far as wondering what “the problem about corruption” was. That provocative claim is backed by various theoretical justifications, as Aidt (2003)’s survey shows, but the most common argument in favour of the beneficial effects of corruption rests on what is commonly referred to as the “grease the wheels” hypothesis. According to that hypothesis, put forward by Leff (1964), Huntington (1968), or Leys (1965), corruption may be beneficial in a second best world by alleviating the distortions caused by ill-functioning institutions. The “grease the wheels” argument postulates that an inefficient bureaucracy constitutes a major impediment to economic activity that some “speed” or “grease” money may help circumvent. A formal illustration was for instance developed by Lui (1985) who showed that corruption may efficiently lessen the time cost of queues. In a nutshell, the “grease the wheels” hypothesis states that graft may act as a trouble-saving device, thereby raising efficiency. Nonetheless, the presumption that corruption may be efficient is not shared in policy circles. On the contrary, international organisations like the IMF or the OECD, view corruption as a major hindrance to economic development. As a result, the fight against corruption has raised considerable attention. This has resulted in international initiatives such as the UN 1998 resolution that urges Member States to criminalize and deter the bribery of 1



foreign office holders or the OECD’s “Convention on combating bribery of foreign public officials in international business transactions”, that came into force in April 1999. This point of view was recently backed by a strand of empirical literature aimed at quantifying the consequences of corruption. That literature was pioneered by Mauro (1995), who observed a significant negative relationship between corruption and investment that extended to growth. Mauro (1995)’s results were later confirmed for example by Brunetti and Weder (1998) or Mo (2001), and extended to other macroeconomic variables like foreign direct investment by Wei (2000), productivity, by Lambsdorff (2003), or the related concept of aggregate efficiency by Méon and Weill (2005). Strictly speaking still, that evidence does not allow to reject the “grease the wheels” hypothesis. That finding may in fact well remain consistent with it. Indeed, the hypothesis simply implies that corruption is beneficial in countries where other aspects of governance are defective, but remain detrimental elsewhere. Therefore, the mere observation that corruption is on average associated with more disappointing economic outcomes does not prevent the correlation from being positive in those countries where governance is mediocre. The average result may thus be driven by the negative correlation between corruption and economic performance in the subset of countries whose institutional framework is effective, whereas the correlation may indeed be positive elsewhere. To our knowledge, attempts to specifically test the “grease the wheels” hypothesis remain scarce. Mauro (1995) rejected it on the ground that he could not observe any significant difference in the relationship between corruption and the investment ratio between high red tape and low red tape countries. Ades and di Tella (1997) also rejected the hypothesis. Kaufmann and Wei (2000) tackled the issue from a different angle by using firmlevel data. They observed that multinationals that pay more bribes also tend to spend more time negotiating with foreign countries’ officials, which is hard to reconcile with the “grease the wheels” hypothesis. Méon and Sekkat (2005) directly addressed the hypothesis from a macroeconomic perspective. They observed that corruption was detrimental for investment and growth everywhere, and especially so in countries with an otherwise defective institutional framework, which is the opposite of what the “grease the wheels” hypothesis predicts. Those contributions however do not study the main determinant of cross-country differences in economic performance, that is productivity, to focus instead on factor accumulation and endowments. Yet, the evidence that cross-country differences in economic performance is the result of differences in total factor productivity is overwhelming, as 2



Caselli (2005)’s recent survey underlines. Consequently, to test the economic significance of corruption and of the grease the wheels hypothesis, one must focus on productivity. In other words, one must wonder whether corruption helps countries with faulty institutions to take a better advantage of their factor endowments. This is precisely the aim of the present paper. To do so, this study applies efficiency frontiers to aggregate production functions, following Moroney and Lovell (1997). That method provides a synthetic measure of the gap between countries’ observed and optimal productions. The interrelationship between corruption, efficiency, and the quality of the institutional framework can then be investigated to test the grease the wheels hypothesis. This is done by assessing the interaction between corruption and a wide range of indicators of the quality of governance, on a panel of countries. The results we obtain appear to be inconsistent with the “sand the wheels” hypothesis. Instead, they hint at the reverse hypothesis, the “grease the wheels” hypothesis, that posits that corruption is even more harmful to efficiency when governance is poor. To reach those conclusions, the rest of the paper is organised as follows. The next section briefly describes the “grease the wheels” and the “sand the wheels” hypotheses. Section 3 describes our method; section 4 presents our data set; section 5 displays our results, and section 6 concludes.



2. Two testable hypotheses The grease the wheels hypothesis finds its roots in a literature that was aimed at qualifying the conclusions of what was dubbed the “moralistic view” of corruption.1 Some scholars stressed that corruption could also have its own merits in fostering development, and should therefore not be judged solely on moral grounds. Their lines of reasoning often rested on a few similar considerations emphasizing the accommodative properties of graft in the presence of other imperfections in the rest of the political system. However one may also think of mechanisms that may make corruption even more costly when institutions are deficient. These mechanisms are at the core of the sand the wheels hypothesis. The basis of both hypotheses lies in the distinction between corruption and other institutional deficiencies. Leff (1964) for instance distinguished corruption as such from the inefficiency of the bureaucracy, namely its incapacity to attain given goals. A survey of the 1



The expression “moralistic approach” can for instance be found in Leys (1965) or Nye (1967). Those who opposed that view were later deemed “functionalists” or “revisionists” by their own adversaries. On a general plane, they seemed to be motivated by a concern that the moral implications of corruption may bias the understanding of its economic consequences and by some concern that the western definition of graft may make it ill-adapted to the context of developing countries.
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two hypotheses is provided by Méon and Sekkat (2005). To save on space, the present section only draws on that survey to describe how the impact of corruption on efficiency may depend on the quality of the rest of the institutional framework. The aim is to identify a strategy to test the grease the wheels and the sand the wheels hypotheses against each other. 2.1. The grease the wheels hypothesis Unsurprisingly, the inefficiency of the bureaucracy has been seen as the most prominent inefficiency that corruption could grease.2 The first bureaucratic inefficiency that can be compensated by corruption is slowness. Leys (1965) therefore stressed that bribes could give bureaucrats an incentive to speed up the establishment of new firms, in an otherwise sluggish administration. The same argument was later taken up by Lui (1985) who showed in a formal model that corruption could efficiently lessen the time spent in queues. It can also be argued that corruption can amend a bureaucracy by improving the quality of its civil servants. As Leys (1965) or Bailey (1966) claim, if wages in government service are insufficient, the existence of perks may constitute a complement that may attract able civil servants who would have otherwise opted for another line of business. Some, such as Leff (1964) or Bailey (1966), also argue that graft may simply be a hedge against bad public policies. In those authors’ view, this is particularly true if the bureaucrat is biased against entrepreneurship, due for instance to an ideological bias or a prejudice against some minority group.3 By simply impeding inefficient regulations, corruption may then limit their adverse effects. The causality may in fact be more subtle. Ehrlich and Lui (1999) thus argue that autocratic regimes, that are able to steer the administration in a centralized way, implement policies that are closer, if not equivalent, to first best policies. The reason is that they wish to maximize their rents but internalise the deadweight loss associated with corruption. Those regimes have therefore incentives to avoid impairing the productivity of the private sector. This incentive does not exist in more decentralized regimes where no bureaucrat perceives the detrimental effect of bribes on productivity. It results that corruption provides an incentive to implement better policies in autocratic regimes but not in democratic regimes. Everything equal, it is therefore beneficial in countries that are less democratic.
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As Huntington (1968) put it: “In terms of economic growth, the only thing worse than a society with a rigid, overcentralized, dishonest bureaucracy is one with a rigid, overcentralized, honest bureaucracy”. 3 Nye (1967) by example reports that corruption was instrumental in making central planning more effective in the Soviet Union. He also argues that it helped increase the influence of Asian minority entrepreneurs in East Africa beyond what political conditions would have allowed.
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Moreover, it has also been argued that graft may in some circumstances improve the quality of investments. This is in particular the case, as Leff (1964) stresses, when government spendings are inefficient. If corruption is a means of tax evasion, it can reduce the revenue of public taxes and, provided the bribers have efficient investments at their disposal, improve the overall efficiency of investment. More generally, one may contend that corruption is an efficient way of selecting investment projects, when such investments are dependent on the attribution of a license. Bailey (1966) for instance claims that this may be true if the capacity to offer a bribe is correlated with talent. More specifically, it is arguable that corruption in the attribution of a government license is very similar to a competitive auction. That intuition was laid out by Leff (1964) who argues that favours tend to be allocated to the more generous bribers, who can only be the more efficient. Beck and Maher (1986) and Lien (1986) subsequently showed formally that corruption replicates the outcome of a competitive auction aimed at attributing a government procurement contract, because the ranking of bribes replicates the ranking of firms by efficiency. All the above-mentioned arguments share the presumption that corruption may positively contribute to the productivity of the factors of production with which a country is endowed, because it compensates the consequences of a defective institutional framework, resulting in an inefficient administration, a low rule of law, or political violence. One may nevertheless remark that graft also has drawbacks. Indeed, although bribery may have benefits, it may as well impose additional costs in a weak institutional environment. The existence of such costs provides a rationale for the sand the wheels hypothesis.



2.2. The sand the wheels hypothesis The specificity of the sand the wheels hypothesis is that it emphasizes that some costs of corruption may precisely appear or be magnified in a weak institutional context. For instance, the claim that corruption may speed up an otherwise sluggish bureaucracy can be overturn. Myrdal (1968) thus argues that corrupt civil servants may cause delays that would not appear otherwise, just to get the opportunity to extract a bribe. Kurer (1993) argues along similar lines that corrupt officials have an incentive to create other distortions in the economy to preserve their illegal source of income. These arguments are perfectly compatible with the experience of individual bribers who can indeed improve their own situation thanks to a perk. They however stress that nothing is gained at the aggregate level from corruption. Moreover, as Jain (2001) points out, the increased number of



5



transactions due to graft may well offset the increased efficiency with which transactions are carried out.4 Moreover, there are reasons to believe that corruption may not be the best way to award a license to the most efficient producer. Thus, even if the analogy between corruption and a competitive auction holds true, the winner of an auction is not necessarily the most efficient. In auctions where the profitability of a license is uncertain, the winner may simply be the more optimistic, according to the “winner’s curse”. Secondly, as RoseAckerman (1997) argues, the highest briber may simply be the one that most compromises on the quality of the goods it will produce if it gets a license. Under those circumstances, corruption will simply reduce rather than improve efficiency. The argument according to which corruption may raise the quality of investment is also questionable. There is evidence that this may not be true for public investment. Thus, Mauro (1998) observes that corruption results in a diversion of public spending towards less efficient allocations. Overall corruption therefore results in a greater amount of public investments in unproductive sectors, which is unlikely to improve efficiency and result in faster growth. One may also doubt that corruption may be a hedge against risk in a politically uncertain environment. This may only be true if corruption does not imply additional risktaking. However, corruption is not a simple transaction. As it is illegal, the commitment to comply with the terms of the agreement may indeed be very weak, which may lead to opportunism, especially on the bribee’s part. As Bardhan (1997) points out, the inherent uncertainty of corrupt agreements may simply make the efficiency-enhancing mechanisms described in the previous section ineffective. This may provide an incentive to invest in general, as opposed to specific, capital, which can easily be reallocated but is also less productive, as Henisz (2000) argues. As a result, corruption may worsen the impact of political violence or a weak rule of law on the quality of investment instead of reducing it. On an abstract plane, both the grease the wheels and the sand the wheels hypotheses may therefore seem reasonable. However, they both remain very theoretical. Even so, they both produce testable hypotheses that are summarized in table 1 below:
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Those effects can be exacerbated when the administration is made of a succession of decision centres or civil servants. Shleifer and Vishny (1993) thus build a formal model where the cost of corruption is greater when the administration is made of many independent agencies than when it is centrally managed.
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Table 1 Impact of corruption on efficiency Effective institutions



Grease the wheels



Sand the wheels



detrimental



detrimental



positive



detrimental



Ineffective institutions



According to table 1, both hypotheses predict that an increase of corruption will reduce efficiency in an otherwise effective institutional context. They differ however in the expected impact of corruption in a deficient institutional context. Namely, the grease the wheels hypothesis predicts that corruption may then help raise efficiency. By contrast, the sand the wheels hypotheses predicts that an increase in corruption will reduce efficiency, even in a deficient institutional context. In the next section, we describe how we put those two competing hypotheses to an empirical trial.



3. Methodology In this section, we explain how we measured aggregate efficiency then present the set of its determinants that we studied. 3.1. Measuring efficiency Our aim here is to measure macroeconomic performance to assess its link with corruption. The stochastic frontier approach is applied to measure technical efficiency at the aggregate level. Technical efficiency measures how close a country’s production is to what a country’s optimal production would be for using the same bundle of inputs. Adkins et al. (2002), among others, adopted the same approach to evaluate the relationship of macroeconomic performance with institutional variables. Graph 1 presents the main concepts of the frontier efficiency method. A production frontier is estimated with the stochastic frontier approach, providing a benchmark for each country regardless of its inputs. Then, the inefficiency score is computed by comparing the optimal output per worker with the effective output per worker. For clarity sake the graph below assumes that labour and capital are the only production factors, but efficiency frontiers can be estimated with any number of inputs.
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Graph 1: The efficiency frontier y Frontier yopt
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There are several reasons why macroeconomic performance is better measured using this approach than more usual performance indicators, like total factor productivity. First, it provides a synthetic measure of performance. Indeed, unlike basic productivity measures (e.g. per capita income), the efficiency scores computed with the stochastic frontier approach allow to include several input dimensions in the evaluation of performances. As a result, the output is not only compared to the labour stock, but also to the stocks of physical capital and human capital. Second, it provides relative measures of performance. Namely, a common production frontier is estimated, which allows the comparison of each country to the best-practice countries. As a result, the efficiency score assesses how close a country’s actual production is to what its optimal production would be for using the same bundle of inputs. It then directly provides a relative measure of performance. Third, whereas total factor productivity measures assess performance by the whole residual from the production frontier for each country, stochastic frontier approach allows to disentangle the distance to the production frontier between an inefficiency term and a random error, taking exogenous events into account. Once each country’s inefficiency is assessed, testing the grease the wheels versus the sand the wheels hypotheses requires to determine the interrelationship between corruption, governance and efficiency. A natural way of estimating that relationship would be to resort to a two-stage approach. This approach would consist in estimating efficiency scores in a first stage, then regressing them on the relevant set of explanatory variables in a second stage. Although widely used in microeconomic studies, this approach is inconsistent, as it assumes
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in the first stage that inefficiencies are independently distributed, while the second-stage regression does not respect the independence assumption. Consequently, we resort to the one-stage approach developed by Battese and Coelli (1995), according to which the stochastic frontier model includes a production frontier as well as an equation in which inefficiencies are specified as a function of explanatory variables. This approach is more consistent than the two-stage approach, which explains its numerous applications in studies of the determinants of technical efficiency at the aggregate level, such as Adkins et al. (2002) or Méon and Weill (2005). Our stochastic frontier model thus includes two equations. The first equation is the specification of the production frontier. We assume a constant returns-to-scale Cobb-Douglas production technology5, which we write as: ln (Y/L)it = α0 + α1 ln (K/L)it + α2 ln (H/L)it + vit − uit



(1)



where i indexes countries and t the year of observation. (Y/L), (K/L), (H/L) are respectively output per worker, capital per worker, and human capital per worker. vit is a random disturbance, reflecting luck or measurement errors. It is assumed to have a normal distribution with zero mean and variance σv². uit is an inefficiency term, capturing technical inefficiencies. It is a one-sided component with variance σu². As is common in the literature, we assume a half-normal distribution for the inefficiency term. The second equation is the specification of inefficiencies as: uit =δ zit + Wit



(2)



where uit is country i’s inefficiency, zit is a p×1 vector of p explanatory variables, δ is a 1×p vector of parameters to be estimated, Wit the random variable defined by the truncation of the normal distribution with mean zero and variance σ ² (σ ² = σu² + σv²). We use the Frontier software version 4.1 developed by Coelli (1996) to perform the maximum likelihood estimation of the stochastic frontier model.
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When Hall and Jones (1999) estimate aggregate productivity in a related cross-country study, they find that results obtained with a Cobb-Douglas production function are very similar to the results obtained when the production function is not restricted to that specification. We adopt constant returns-to-scale because, as Moroney and Lovell (1997, p.1086) put it, “at the economy-wide level, constant returns-to-scale is virtually compelling”.
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3.2. Testing the two competing hypotheses The test of the grease the wheels and the sand the wheels hypotheses that we use consists in assessing how a modification of the quality of the institutional framework affects the impact of corruption on efficiency. More precisely, the relationship between the coefficient of corruption and the quality of governance must be assessed. Following Méon and Sekkat (2005), we do so by including an interaction term between a corruption index and a governance index in expression (2), in addition to usual explanatory variables. The estimated relationship therefore reads: uit = δ0 + δ1 corrupi + δ2 corrupi × govi + δ3 govi + δc controlit + Wit



(3a)



where uit is country i’s inefficiency, corrupit a measure of corruption, govi a measure of the quality of its institutional framework, and controlit a vector of control variables. δ0, δ1, δ2, and δ3 are scalars, whereas δc is a vector of coefficients. A reformulation of expression (3) shows more clearly how it can be used to test the grease the wheels and the sand the wheels hypotheses: uit = δ0 + (δ1 + δ2 × govi) corrupi + δ3 govi + δc controlit + Wit



(3b)



To answer the question we address, the key parameters are δ1 and δ2 . To see why, let us first assume that the sand the wheels hypothesis holds. Here corruption always has a negative impact on efficiency, but that impact worsens when the institutional framework deteriorates. The coefficient of corruption must therefore always be positive but less so when the institutional framework is efficient. Accordingly, δ1 must be positive but δ2 negative. Thereby the positive impact of corruption on inefficiency is a decreasing function of the quality of the other dimensions of governance. Let us now assume instead that the grease the wheels hypothesis holds. In that case, corruption has a positive effect on efficiency when the quality of governance is very low, but that effect turns negative when the quality of governance is high. Thus, it has a negative impact on inefficiency if the index of governance is close to zero. For the coefficient of corruption to be negative when govi is very small, coefficient δ1 must be negative. However, the grease the wheels hypothesis implies that inefficiency is positively associated with corruption when governance is satisfactory, namely when govi is large. δ2 must therefore be positive. Moreover, for the grease the wheels hypothesis to be verified, the value must be such
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that the total coefficient of the corruption index (δ1 + δ2 × govi) may be negative for low values of the governance parameter. That is, corruption must be negatively associated with inefficiency for at least the worst governed country. Observing that δ1 and δ2 bear the necessary signs, nevertheless does not ensure that the grease the wheels hypothesis, as defined in the previous section, strictly holds. Instead, the value of the coefficients and the range of the relevant governance index can be such that the overall coefficient of corruption turns negative in no country in the sample. In that case, the observed coefficients simply mean that corruption detrimental everywhere but less so in countries where governance is poor. One may therefore observe two versions of the grease the wheels hypothesis, depending on the value of the coefficients and the range of the relevant governance index. Namely, if the relevant governance index can reach such a low level that the overall coefficient of corruption can be negative, then greater corruption can indeed reduce aggregate inefficiency in some countries. This situation will henceforth be referred to as the “strong” grease the wheels hypothesis. If, instead, no country in the sample exhibits an institutional quality low enough for the overall coefficient of corruption to become positive, then the measured coefficients only imply that corruption is less detrimental in countries plagued by a deficient institutional framework than in other countries. Corruption however remains positively associated with inefficiency in all countries. From now on, this result will be referred to as the “weak” grease the wheels hypothesis. At any rate, one must keep in mind that even the strong version of the grease the wheels hypothesis never implies that corruption improves efficiency in all countries. In contrast, it only does in those where governance is defective enough. As expressions (3a) and (3b) stress, we introduced control variables among the explanatory variables of aggregate inefficiency. Their number must however remain small due to the limited size of our sample. We accordingly restricted ourselves to three control variables that are commonly used in the literature. The first one is openness to trade. It is proxied by the ratio of trade to GDP. Although the debate on the impact of trade on growth is at least as old as economics, recent evidence provided among others by Edwards (1998) suggests that openness may be positively related to productivity. The second control variable is the index of ethno-linguistic fractionalisation. This index measures the probability that two individuals drawn at random in the population of the same country speak the same language. It was for instance also used by Mauro (1995) or Hall 11



and Jones (1999). That variable is usually interpreted as proxying a country’s sources of longterm political unrest. As a third control variable, we add latitude. Although no consensual explanation to that finding exists, a negative correlation between distance from the equator and economic performance has repeatedly been reported, for instance by Sachs (2001).6 This variable has the advantage of being undoubtedly exogenous to the political process.



4. Data We use three sets of data: measures of corruption, measures of the quality of governance, and macroeconomic data. Those must be described in turn. 4.1. Corruption data The academic literature now commonly defines corruption as “the misuse of public power for private benefits” (see e.g. Jain, 2001). The proper measurement is however less consensual. Basically, available measures of corruption that allow cross-country comparisons fall into three broad categories. The first set of indicators uses pools of experts that assess the level of corruption that prevails in a country. More often than not, those ratings are produced by private risk-rating agencies, such as Business International Corporation, whose index was for instance used by Mauro (1995). The second type of indices rests on surveys of residents that are usually carried out by international or non-governmental organisations. The index provided in the World Economic Forum’s Global Competitiveness Report, that was used by Wei (2000), falls into that category. The third category consists of composite indices that aggregate other indices belonging to the previous two categories. This kind of indices has two main advantages.7 First, composite indices allow the biases of specific indices to cancel out, therefore determining an average opinion regarding corruption. This advantage is sizeable as basic indicators may be plagued by important biases since they are by construction subjective. Secondly, composite indices can provide data for wider samples of countries since they aggregate several other indices, and thereby allow one index to fill the gaps left by another.
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Hall and Jones (1999) however suggest that the history of former colonies may be linked to their location. However, tropical diseases and disasters may also be responsible for that relationship. 7 Their common drawback is that the definition of what they refer to as corruption must remain fairly evasive, because each basic index uses a slightly different definition. For instance, they do not allow to make a distinction between “petty” and “grand” corruption.
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In this study, we use two composite indices and one survey index to assess the consequences of corruption. Each index is used in turn, both as a robustness check and to allow comparison with previous studies. Namely, we focus on the corruption index provided by the World Bank (henceforth WB), and complement our results with those obtained with the Corruption Perception Index (hereafter CPI) published by Transparency International, and the corruption index used by Wei (2000) (from now on Wei). The CPI index is available directly on the Transparency International website. This index is simply an average of other indices. It ranges from zero to eight, the former corresponding to the most corrupt situation. For clarity sake, we used the opposite of that index in our computations so that an increase in the index can be directly interpreted as an increase in the level of corruption. The World Bank’s corruption indicator is also a composite index. However it is estimated thanks to an unobserved component model instead of being a simple average of existing indices.8 The CPI and the WB indices also differ by the sets of basic indicators of corruption that they aggregate.9 The two indices are therefore complementary, since they aggregate two different sets of indicators thanks to two different methods. The WB indicator can be found in the Governance database posted on the World Bank’s website. It ranges from −2.5 to +2.5. Like the CPI index, it is constructed so that an increase in the index reflects a better control of corruption. To transform it from an indicator of probity to an indicator of corruption, it was rescaled so as to increase with the level of corruption. Wei (2000)’s index is an extension of the corruption index published in the World Economic Forum’s Global Competitiveness Report 1997. To increase the coverage of his dataset, Wei (2000) filled the gaps left by that first index thanks to the information provided in the World Bank’s World Development Report 1997. Finally, to lead to comparable estimates, all three indices were rescaled so as to range from 0 to 10.



4.2. Governance data Like corruption, other facets of governance hardly lend themselves to an objective evaluation. Quantitative indicators of governance therefore rest on subjective evaluations. To 8



The construction of the World Bank’s index is described in Kaufmann et al. (1999a). The interested reader may find an exhaustive description of the composition of each indicator in Lambsdorff (1999) and Kaufmann et al. (1999b).
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date, the largest and most comprehensive set of data assessing institutional quality is the data set from which our second corruption measure was extracted. Kaufmann et al. (1999a, b) classified available indicators of governance into six clusters and aggregated them into as many composite indices.10 Each composite indicator refers to a different dimension of governance and ranges from –2.5 to +2.5, higher values signalling better governance. It was however rescaled so as to range from 0 to 10, where 10 corresponds to the best possible governance. As the World Bank’s corruption index was described in previous section, and as the composition of the remaining five indicators is reported in Kaufmann et al. (1999b), we only recall their definitions as given by those authors here. Table 2 Summary statistics on corruption and other governance variables Variable



Mean



Minimum



Maximum



4.13



Standard Deviation 2.02



Corruption WB



0.74



7.20



Corruption CPI



5.56



2.70



0.57



9.30



Corruption WEI



3.46



1.36



1.30



5.50



Voice



6.03



1.69



2.66



8.38



Lackviol



5.57



1.69



2.42



8.38



Goveff



5.93



1.80



2.74



9.16



Reg



6.10



0.89



4.32



7.48



Rulelaw



5.87



1.94



2.56



9.00



Higher values of corruption indices indicate a greater prevalence of corruption, while other indices increase with the governance quality.



The first pair of indicators measures aspects of governance that have been the focus of the literature devoted to the impact of democracy and political stability. More precisely, Kaufmann et al. (1999a, b) “voice and accountability” indicator (Voice) measures “the extent to which citizens of a country are able to participate in the selection of governments”. It accordingly assesses the openness of the political system. The “lack of political violence” indicator (Lackviol) provides an assessment of the political risk associated to a country. It “measures perceptions of the likelihood that the government in power will be destabilized or overthrown by possibly unconstitutional and/or violent means”. 10



For an example of utilisation of those indices, one may either refer to Kaufmann et al. (1999b)’s original paper or Easterly and Levine (2003).
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The second pair of indicators assesses the soundness of a country’s policies and the quality of the administration that is in charge of implementing them. Accordingly, the indicator named “government effectiveness” (Goveff), concerns the “perceptions of the quality of public service provision, the quality of the bureaucracy, the competence of the civil servants, the independence of the civil service from political pressures, and the credibility of the government’s commitment to policies”. The “regulatory burden” indicator (Reg) captures “the incidence of market unfriendly policies such as price controls or inadequate bank supervision, as well as perceptions of the burden imposed by excessive regulation”. The last indicator provided by Kaufmann et al. (1999a, b) assesses the respect of a country’s citizens for their country’s legal framework. This “rule of law” indicator refers to “the extent to which agents have confidence in and abide by the rules of society” (Rulelaw). A chief component of this cluster is the enforceability of contracts.



4.3. Macroeconomic data All macroeconomic data are the same as in Easterly and Levine (2001) and were downloaded from the Growth Development Network database of the World Bank. Output is measured in purchasing power parity dollars. Aggregate capital was computed by Easterly and Levine (2001) from aggregate investment thanks to a perpetual inventory method. According to that method, a year’s capital stock is equal to the previous year’s capital stock plus investment in that year minus depreciation.11 We measure labour as the number of workers. Human capital is proxied by the total number of years of schooling in the workingage population over 15 years old. That dataset is taken from the Barro-Lee (2000) education dataset, and can be downloaded from the Economic Growth Resources website. We focus on years 1988 to 1990 because 1990 is the latest for which the capital per worker ratio is included in the Easterly and Levine (2001)’s database. Overall, we could gather a complete data set for a sample of 62 countries whose descriptive statistics are displayed in table 3. That sample features both developed and developing countries, as the range of output per worker points out. Namely output per worker is multiplied by 32 between Mozambique and the USA, that respectively exhibit the lowest and the greatest values in our sample.
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That method is described in more details in Easterly and Levine (2001).
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Table 3 Summary statistics on economic and control variables Variable



Mean



Y/L



14,574.49



Standard Deviation 10,652.46



Minimum



Maximum



1,138.67



36,571.00



K/L



31,580.05



29,432.45



305.41



100,658.56



H/L



11.11



4.87



0.95



19.82



Latitude



16.35



29.10



−36.89



63.89



Trade



67.45



56.68



14.99



389.69



Ethnic Frac.



36.77



29.52



0.00



90.00



Y/L, K/L, H/L, are respectively output per worker, capital per worker, and human capital per worker.



5. Results The results of our computations are displayed in tables 4a to 4e, each table studying the interaction of corruption with a different dimension of governance. For each of the three corruption indices the relationship is estimated twice, first with no interaction between corruption and governance then with an interaction term. Within each table, the first five lines exhibit the coefficients of the estimated production frontier, whereas the lower part of the table is devoted to the coefficients of the equation in which inefficiency is explained.12 Two year-dummies for 1988 and 1989 (respectively Year88 and Year89) were introduced in the specification of the production function to control for possible year-specific fluctuations of the frontier. At first glance, the estimated production frontiers are stable across estimations. Estimated coefficients are moreover similar to those reported in the literature, as for instance in Cavalcanti Ferreira et al. (2004). Year-dummies never exhibit a significant coefficient, which suggests that no major shift of the frontier was observed over the years under study. Besides, control variables are all intuitively signed, despite the fact that they are not always significant. Thus the openness ratio is only significant in four estimations out of thirty. The relationship between inefficiency and latitude is more robust. As expected, the sign of its coefficient is negative, implying that inefficiency ceteris paribus tends to decrease as one 12



A minus sign indicates that an increase in the explanatory variable implies a reduction of inefficiency, that is a rise in efficiency.



16



moves away from the equator. Finally, ethnic fractionalisation is more robust still than latitude, as it is positively and significantly associated with inefficiency in all estimations but three. Accordingly, more ethnic homogeneity appears to be positively correlated with aggregate efficiency.



Table 4a: estimation with voice and accountability as the governance variable WB Without With interaction interaction 4a.1 4a.2 Intercept Log (K/L) Log (H/L) Year88 Year89 Intercept Corruption



3.68*** (3.98) 0.60*** (2.86) −0.03 (–0.06) −0.02 (–0.02) −0.04 (−0.10) −0.10 (–0.10) 0.07 (0.68)



Corruption×Voice Voice Openness Latitude Ethnic Fraction. Sigma Log−likelihood N



−0.05 (–0.49) 0.48E−3 (0.31) −0.53E−2 (–1.50) 0.46E−2 (1.36) 0.07 (1.56) 23.47 62



4.70*** (21.76) 0.47*** (18.73) 0.11** (2.18) −0.02 (–0.76) −0.64E−2 (–0.22)



CPI



WEI



Without interaction 4a.3



With interaction 4a.4



Without interaction 4a.5



With interaction 4a.6



4.21*** (17.74) 0.48*** (22.45) 0.25*** (4.50) −0.03 (–1.05) −0.02 (–0.55)



4.78*** (22.67) 0.45*** (22.15) 0.16*** (2.63) −0.03 (–0.83) −0.01 (–0.39)



4.66*** (25.09) 0.48*** (19.19) 0.14** (2.46) −0.02 (–0.53) −0.41E−2 (–0.12)



4.75*** (24.48) 0.46*** (18.25) 0.16*** (2.95) −0.02 (–0.73) −0.65E−2 (–0.22)



1.34 1.06** 0.45* 1.87*** −0.55** (1.54) (2.38) (1.67) (3.66) (–2.02) 0.07*** 0.07*** −0.21 −0.10* −0.22** (4.35) (2.70) (–1.37) (–1.92) (–2.31) 0.08** 0.03*** 0.05*** (2.51) (3.34) (2.89) 0.03 −0.41** −0.21*** −0.09*** −0.36*** (0.94) (–2.39) (–3.34) (–3.20) (–3.47) E E E E 0.64 −4 −0.87 −4 −0.11 −2** −0.87 −3 −0.11E−2 (0.07) (–0.17) (–2.16) (–1.06) (–1.38) −0.46E−2*** −0.48E−2*** −0.38E−2*** −0.62E−2*** −0.69E−2*** (–2.83) (–4.67) (–4.11) (–3.42) (–3.56) 0.41E−2*** 0.48E−2*** 0.55E−2*** 0.30E−2** 0.41E−2*** (3.49) (5.55) (6.71) (2.29) (3.08) 0.07*** 0.02*** 0.02*** 0.09*** 0.09*** (5.73) (5.30) (5.70) (4.92) (5.17) 54.11 78.81 83.20 31.43 37.78 62 44 44 59 59



Absolute t-statistics are displayed in parentheses under the coefficient estimates. *, **, *** denote an estimate significantly different from zero at the 10%, 5% or 1% level.
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Table 4b: estimation with lack of political violence as the governance variable WB



CPI



Without With interaction interaction 4b.1 4b.2 Intercept Log (K/L) Log (H/L) Year88 Year89 Intercept Corruption



3.62*** (3.87) 0.61*** (2.94) −0.05 (–0.09) −0.55E−2 (–0.60E−2) −0.03 (–0.08) −0.10 (–0.10) 0.06 (0.68)



Corruption×Lackviol Lackviol Openness Latitude Ethnic Fraction. Sigma Log−likelihood N



−0.05 (–0.46) 0.11E−2 (0.73) −0.51E−2 (–1.46) 0.43E−2 (1.29) 0.07 (1.56) 22.56 62



4.81*** (27.01) 0.46*** (19.04) 0.13*** (2.63) −0.02 (–0.79) −0.76E−2 (–0.25)



WEI



Without interaction 4b.3



With interaction 4b.4



Without interaction 4b.5



With interaction 4b.6



4.46*** (11.92) 0.47*** (18.31) 0.20*** (3.45) −0.03 (–0.86) −0.01 (–0.36)



4.64*** (20.00) 0.46*** (20.34) 0.19*** (3.65) −0.03 (–0.91) −0.01 (–0.39)



4.66*** (25.09) 0.48*** (19.19) 0.14** (2.46) −0.02 (–0.53) −0.41E−2 ( –0.12)



4.74** (2.54) 0.46*** (19.05) 0.16*** (3.02) −0.02 (–0.84) −0.72E−2 (–0.25)



0.22 0.45* 2.58*** 1.33 −0.17 (0.68) (1.67) (4.10) (1.54) (–0.53) 0.05*** 0.01 0.07*** −0.21 −0.35*** (3.75) (0.26) (2.70) (–1.34) (–3.19) 0.08*** 0.08** 0.90E−2 (2.55) (3.61) (1.11) −0.44** −0.02 −0.09 −0.09*** −0.56*** (–2.40) (–0.45) (–1.48) (–3.20) (–3.96) 0.15E−2 −0.27E−3 −0.16E−3 −0.87E−3 0.13E−2 (1.34) (–0.41) (–0.24) (–1.06) (1.14) −0.36E−2*** −0.37E−2*** −0.33E−2*** −0.62E−2*** −0.67E−2*** (–2.66) (–2.71) (–3.25) (–3.42) (–3.75) 0.39E−2*** 0.48E−2*** 0.47E−2*** 0.30E−2** 0.37E−2*** (3.66) (4.96) (5.69) (2.29) (3.14) 0.06*** 0.02*** 0.02** 0.09*** 0.09*** (7.21) (2.57) (4.91) (4.92) (5.29) 56.70 78.78 79.37 31.43 40.77 62 44 44 59 59



Absolute t-statistics are displayed in parentheses under the coefficient estimates. *, **, *** denote an estimate significantly different from zero at the 10%, 5% or 1% level.
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Table 4c: estimation with government efficiency as the governance variable WB



CPI



Without With Without interaction interaction interaction 4c.1 4c.2 4c.3 Intercept Log (K/L) Log (H/L) Year88 Year89 Intercept



4.77*** (21.66) 0.48*** (18.56) 0.07 (1.26) −0.02 (–0.56) −0.54E−2 (–0.19)



4.74*** (26.75) 0.48*** (20.12) 0.06 (1.12) −0.02 (–0.62) −0.58E−2 (–0.19)



4.64*** (21.70) 0.46*** (21.86) 0.17*** (3.13) −0.03 (–0.91) −0.01 (–0.39)



WEI With Without With interaction interaction interaction 4c.4 4c.5 4c.6 4.70*** (21.35) 0.46*** (20.36) 0.17*** (3.15) −0.03 (–0.98) −0.01 (–0.38)



4.84*** (22.24) 0.48*** (18.53) 0.04 (0.65) −0.02 (–0.51) −0.47E−2 (–0.15)



4.94*** (25.98) 0.47*** (18.28) 0.04 (0.72) −0.02 (–0.67) −0.64E−2 (–0.20)



1.41*** (3.52) −0.35E−2 (–0.09)



2.81*** 0.32 0.64 1.49*** 2.86*** (3.61) (1.35) (1.59) (7.58) (5.98) 0.04** −0.02 0.66E−3 −0.26** −0.28*** Corruption (2.36) (–0.30) (–2.29) (0.04) (–2.88) 0.05*** 0.01 0.06*** Corruption×Goveff (2.82) (0.96) (2.83) −0.23*** −0.53*** −0.08*** −0.14* −0.26*** −0.55*** Goveff (–5.22) (–4.37) (–2.57) (–1.92) (–6.87) (–5.61) E E E E E 0.42 −3 0.13 −2* 0.36 −4 0.11 −3 0.43 −3 0.12E−2 Openness (0.54) (1.90) (0.06) (0.16) (0.53) (1.22) −0.24E−2** −0.17E−2 −0.30E−2*** −0.28E−2*** −0.11E−2 −0.85E−4 Latitude (–1.97) (–1.13) (–2.98) (–2.73) (–0.73) (–0.05) E E E E E 0.30 −2*** 0.36 −2*** 0.42 −2*** 0.44 −2*** 0.37 −2*** 0.43E−2*** Ethnic Fraction. (3.30) (3.19) (4.94) (4.94) (3.71) (3.72) 0.05*** 0.06*** 0.02*** 0.02*** 0.05*** 0.05*** Sigma (6.44) (6.32) (5.19) (5.15) (6.25) (5.18) 63.69 66.92 81.61 82.16 62.65 67.82 Log−likelihood 62 62 44 44 59 59 N Absolute t-statistics are displayed in parentheses under the coefficient estimates. *, **, *** denote an estimate significantly different from zero at the 10%, 5% or 1% level.
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Table 4d: estimation with quality of the regulatory framework as the governance variable WB CPI Without With Without With interaction interaction interaction interaction 4d.1 4d.2 4d.3 4d.4 Intercept Log (K/L) Log (H/L) Year88 Year89 Intercept Corruption



4.71*** (20.71) 0.47*** (18.24) 0.11** (2.10) −0.02 (–0.59) −0.56E−2 (–0.19)



3.70*** (4.01) 0.60*** (2.69) −0.04 (–0.06) −0.34E−2 (–0.38E−2) −0.04 (–0.10)



4.32*** (17.61) 0.48*** (21.20) 0.22*** (3.82) −0.03 (–0.89) −0.01 (–0.37)



−0.76 (–1.62) 0.20*** (5.02)



−0.02 (–0.02) 0.08 (0.08) 0.62E−2 (0.04) −0.08 (–0.36) 0.89E−3 (0.29) −0.52E−2 (–0.90) 0.28E−2 (0.26) 0.07* (1.78) 24.24 62



−0.33 (–1.00) 0.06*** (4.95)



Corruption×Reg −0.82E−2 (–0.17) 0.39E−3 Openness (0.47) −0.47E−2*** Latitude (–3.13) Ethnic Fraction. 0.31E−2*** (2.77) 0.07*** Sigma (5.42) 49.24 Log−likelihood 62 N



Reg



4.58*** (15.09) 0.46*** (16.74) 0.20*** (3.86) −0.03 (–0.91) −0.01 (–0.40)



WEI Without interaction 4d.5



With interaction 4d.6



4.60*** (23.71) 0.48*** (18.50) 0.13** (2.29) −0.02 (–0.52) −0.39E−2 (–0.12)



4.66*** (23.22) 0.47*** (17.78) 0.15*** (2.65) −0.02 (–0.63) −0.51E−2 (–0.16)



0.73 0.53 2.50** (0.63) (1.25) (2.47) 0.08*** −0.05 −0.31* (2.99) (–0.34) (–1.68) 0.02 0.07** (0.78) (2.08) E −0.19 −2 −0.16 −0.12** −0.45** (–0.04) (–0.89) (–2.07) (–2.55) −0.23E−3 −0.25E−3 −0.67E−3 −0.45E−3 (–0.52) (–0.35) (–0.71) (–0.43) −0.47E−2*** −0.35E−2*** −0.68E−2*** −0.65E−2*** (–3.76) (–2.61) (–3.49) (–3.54) 0.50E−2*** 0.43E−2*** 0.30E−2** 0.34E−2** (5.79) (4.28) (2.20) (2.53) 0.02*** 0.02*** 0.10*** 0.10*** (4.14) (4.50) (4.78) (5.09) 78.79 78.59 28.27 31.11 44 44 59 59



Absolute t-statistics are displayed in parentheses under the coefficient estimates. *, **, *** denote an estimate significantly different from zero at the 10%, 5% or 1% level.
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Table 4e: estimation with the rule of law as the governance variable WB



CPI



Without With Without With interaction interaction interaction interaction 4e.1 4e.2 4e.3 4e.4 Intercept Log (K/L) Log (H/L) Year88 Year89



4.69*** (20.56) 0.48*** (17.20) 0.10* (1.78) −0.02 (–0.59) −0.54E−2 (−0.18)



4.87*** (27.01) 0.46*** (18.39) 0.10* (1.91) −0.02 (–0.73) −0.79E−2 (–0.24)



4.36*** (19.40) 0.48*** (22.00) 0.20*** (3.76) −0.03 (–0.82) −0.92E−2 (–0.30)



4.37*** (65.65) 0.48*** (25.50) 0.21*** (3.84) −0.03 (–0.91) −0.01 (–0.40)



WEI Without With interaction interaction 4e.5 4e.6 4.63*** (20.97) 0.50*** (17.86) 0.06 (0.87) −0.01 (–0.46) −0.34E−2 (–0.10)



4.82*** (23.10) 0.47*** (16.56) 0.07 (1.15) −0.02 ( –0.56) −0.12E−2 (–0.04)



0.84*** 2.93*** 1.86** −0.22 −0.20 (3.69) (6.67) (2.07) (–0.90) (–0.66) 0.05*** 0.06* 0.02 −0.25* −0.38*** Corruption (3.52) (1.87) (0.82) (–1.85) (–5.01) 0.08*** 0.08*** −0.30E−3 Corruption×Rulelaw (3.81) (5.41) (–0.05) −0.03 −0.47*** −0.01 −0.01 −0.15*** −0.58*** Rulelaw (–0.64) (–3.58) (–0.54) (–0.28) (–4.91) (–7.02) 0.52E−3 0.23E−2*** −0.16E−3 −0.43E−3 0.40E−3 0.20E−2** Openness (0.62) (3.04) (–0.31) (–1.15) (0.51) (2.02) E E E E E −0.45 −2*** −0.31 −2** −0.41 −2 −0.40 −2*** −0.42 −2*** −0.24E−2 Latitude (–2.96) (–2.12) (–3.43) (–2.65) (–1.39) (−15.30) 0.32E−2*** 0.38E−2*** 0.48E−2*** 0.49E−2*** 0.35E−2** 0.42E−2*** Ethnic Fraction. (2.77) (3.27) (5.38) (5.91) (2.97) (4.42) 0.07*** 0.06*** 0.02*** 0.02*** 0.07*** 0.07*** Sigma (5.20) (6.25) (3.54) (4.38) (5.05) (6.28) 49.48 59.55 79.10 79.15 39.24 56.07 Log−likelihood 62 62 44 44 59 59 N



Intercept



−0.54 (–1.08) 0.17*** (2.97)



Absolute t-statistics are displayed in parentheses under the coefficient estimates. *, **, *** denote an estimate significantly different from zero at the 10%, 5% or 1% level.



As regards the institutional and corruption variables, the general picture that emerges form tables 4a to 4e is strikingly consistent across specifications, and regardless of the governance variable taken into account. Thus, in benchmark estimations, that is oddnumbered ones, the relevant governance indicator is always negatively signed. Accordingly, aggregate efficiency unsurprisingly rises with the quality of governance as measured by the World Bank’s indicators. In the same benchmark estimation, corruption indices lead to the
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same qualitative results. Namely, the coefficient that affects corruption is either positive or insignificant. If anything, they therefore mean that greater corruption is on average associated with greater inefficiency in the sample under study. Here again those results are in line with previous results on the impact of corruption on growth, like Mauro (1995), productivity growth, like Olson et al. (2000), or aggregate efficiency, such as Méon and Weill (2005). However, the most striking result, which is central to the question that is addressed in the present paper, materializes in even-numbered estimations, that is when the interaction term between corruption and other facets of governance is added to the set of explanatory variables. The coefficients that were significant in odd-numbered estimations remain significant after the inclusion of the interaction term. In some estimations, coefficients that were not significant become significant. This is in particular the case of governance indices that are almost always significantly negative in those estimations, while they were often insignificant in previous estimations. Moreover, the log-likelihood ratio markedly increases with the inclusion of the interaction. The last two findings are arguments against the pooling of countries regardless of the quality of their institutional framework. But the truly remarkable feature of even-numbered estimations appears when one looks at the coefficients of corruption and of the interaction term. We thus observe that in those estimations corruption exhibits either a negative or insignificant coefficient.13 In addition, the interaction term is also either positive or insignificant. In terms of our specification, those results mean that in general δ1 is negative while δ2 is positive. In other words, we find evidence of the grease the wheels hypothesis. Now, the finding that δ1 is negative and δ2 positive only ensures that corruption has a less detrimental impact on efficiency in countries where other aspects of the institutional framework are more deficient. It does not guarantee that corruption can indeed raise efficiency in some countries. As mentioned above, this finding may be consistent with both the strong and the weak version of the grease the wheels hypothesis. As indicated by expression (3b) discriminating between the two versions of the grease the wheels hypothesis requires to determine whether parameters δ1 and δ2 are such that the overall impact of corruption on inefficiency may be negative for some low values of the relevant governance index. Accordingly, to determine whether the displayed estimations are consistent with the strong version of the grease the wheels hypothesis, one must study each 13



The only exception appears in estimation 4e.4, where the CPI index interacts with the rule of law index. In that particular estimation, the level of corruption receives a significantly positive coefficient. However in estimations 4e.2 and 4e.6, which test the same interaction but with the other two corruption indices, the coefficient of corruption is unambiguously significantly negative.
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estimation in turn and examine jointly the estimated δ1 and δ2, and the range of the relevant governance index in the sample. With those remarks in mind, one may classify the displayed estimations in four categories. The first category consists of the estimations that show no sign of any relationship between corruption and efficiency. Those are the estimations where neither δ1 nor δ2 is significant. That category gathers five estimations (i.e.: 4b.4, 4c.4, 4d.2, and 4d.4). The second category is a singleton whose only element is estimation 4e.4. This is the only estimation where corruption remains positively and significantly correlated with inefficiency in spite of the introduction of the interaction term. In other words, we find only one instance of the sand the wheels hypothesis. The last two categories are those that are consistent with either form of the grease the wheels hypothesis. Those require closer scrutiny. Thus, the weak form of the hypothesis appears in estimations 4a.2 and 4b.2, where δ2 is significantly positive but δ1 is not significantly different from zero. As governance indices are always positive, those estimations imply that corruption is positively associated with inefficiency in all countries, but more so in countries where governance is satisfactory, which is the exact prediction of the weak form of the grease the wheels hypothesis. More careful examination reveals that estimation 4a.6, where δ1 is significantly negative and δ2 significantly positive, is also consistent with the weak form of the grease the wheels hypothesis. Indeed, according to this estimation, δ1 ≅ −0.22 and δ2 ≅ 0.05. The signs of the coefficients imply that corruption is more costly in countries where political violence is less severe. However, their point estimates also imply that, in the country that ranks lowest in terms of lack of political violence and whose index amounts to 2.66 (i.e. Indonesia), the overall coefficient of corruption is equal to (−0.22 + 0.05 × 2.66) ≅ 0.111, which remains positive. In other words, even in the country of the sample where political violence is the most prevalent, corruption cannot be expected to reduce inefficiency. Estimation 4a.6 is then consistent with the weak form of the grease the wheels hypothesis. The last category comprises all the estimations that show evidence of the strong form of the grease the wheels hypothesis. Those are the estimations where coefficients δ1 and δ2 are such that the overall coefficient of corruption can be negative, at least for the country that exhibits the lowest value of the governance index. To illustrate that phenomenon, let us for instance focus on estimation 4c.2, which estimate the interaction between corruption, as measured by the World Bank index, and government effectiveness. According to this
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estimation, δ1 ≅ −0.26 and δ2 ≅ 0.05. In addition, the country that fares worst in terms of government effectiveness (i.e. Zimbabwe) scores 2.74 on the government effectiveness index. Consequently, the whole coefficient of corruption for that country is equal to (−0.26 + 0.05 × 2.74) ≅ −0.123. According to estimation 4c.2, that country may improve its efficiency by allowing corruption to rise. Moreover, all countries whose government effectiveness index is smaller than −δ1 / δ2 ≅ 0.26/0.05 ≅ 5.2 may face the same possibility, which means that 26 countries in the sample may be in a position to benefit from a rise in corruption. Similar findings are obtained in estimations 4a.4, 4b.6, 4c.6, 4d.6, 4e.2, and 4e.6. Table 5: summary of estimations



Voice



WB



CPI



Weak GWH



Strong GWH Threshold ≅ 3.33 2 countries



WEI Weak GWH



Strong GWH Threshold ≅ 4.38 20 countries Strong GWH Strong GWH Goveff Threshold ≅ 5.2 Threshold ≅ 4.66 26 countries 20 countries Strong GWH Reg Threshold ≅ 4.43 2 countries Strong GWH Strong GWH Rulelaw SWH Threshold ≅ 3.125 Threshold ≅ 4.75 4 countries 20 countries GWH: estimation consistent with the grease the wheels hypothesis. SWH: estimation consistent with the sand the wheels hypothesis. The second line indicates the threshold under which the governance variable must fall for corruption to be negatively associated with inefficiency. The third line displays the number of countries that fall below that threshold. Lackviol



Weak GWH



-



In a nutshell, out of the fifteen displayed estimations that include an interaction term, seven show evidence of the strong form of the grease the wheels hypothesis, three are consistent with the weak form of the grease the wheels hypothesis, four show no sign of a relationship between corruption and efficiency, and only one suggests a systematic detrimental effect of corruption on aggregate efficiency. All in all, one can consequently conclude that the evidence of some form of grease the wheels hypothesis is clearly more frequent than the evidence of a linear detrimental effect of corruption on aggregate efficiency. An interesting by-product of our estimations is that they allow us to gauge the relative importance of the interrelationship between corruption and each of the five dimensions of
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governance that are analysed.14 It consequently appears that government efficiency is clearly the most robust governance index in our sample. It is thus significantly associated with inefficiency in all three baseline estimations and all three estimations featuring an interaction with corruption. This is reassuring insofar as it is the aspect of governance that corruption is theoretically meant to grease. All other indices only appear significant in one baseline estimation out of three. However, voice and accountability stands out as being the only index apart from government efficiency that is always significant in even-numbered estimations. This is striking because the empirical literature devoted to the relationship between economic performance and democracy usually provides mixed results. This suggests that the relationship between democracy and economic performance exists but is non linear. As regards the other governance indicators, both the rule of law and the lack of political violence appear significantly in two odd-numbered estimations out of three, while the quality of the regulatory framework is only once significant. To grasp a feeling of the quantitative significance of our results, let us focus on three countries of our sample whose government efficiency indicators differ, say Paraguay, Thailand, and Uruguay. Those countries are examples of a country with a very deficient government, of a country whose government efficiency index is close to the threshold estimated in table 5, and of country that is well above the threshold. Let us now assume that those countries succeed in bringing down corruption to an extent equivalent to one standard deviation of the World Bank corruption index, i.e. two points. This reduction in the degree of corruption would approximately bring down corruption to the level of Brazil in Paraguay, to the level of Japan in Thailand, and to the level of France in Uruguay.15 The coefficients provided by estimation 4c.2 now allow us to give an evaluation of the impact of such a reduction of corruption on the aggregate efficiency of the three countries under study.16 To do so, the first step consists in computing the overall coefficient of corruption in each country. With δ1 ≅ −0.26 and δ2 ≅ 0.05, the overall coefficient of corruption amounts to –0.12 in Paraguay, −0.018 in Thailand, and +0.052 in Uruguay, given 14



The results also underline differences between corruption indices. The results obtained with the World Bank’s index and Wei’s index look very similar, while the CPI index stands out as slightly less robustly associated with efficiency than the other two. However, we have no clear interpretation to those differences. 15 The rescaled value of the World Bank corruption index is equal to 6.92 for Paraguay, 5.32 for Thailand, and 4.14 for Uruguay. Following a two points reduction in their index, those countries would respectively end up near Brazil, whose index amounts to 4.88, Japan, whose index is 3.56, and France, whose index is equal to 2.44. 16 In fact, the estimated coefficients do not directly measure the first derivative of efficiency with respect to corruption. Instead, they measure the derivative of ui, defined as ui = −log(efficiency). The variation of efficiency can therefore be estimated as ∆efficiency = (∂efficiency ∂ui ) ⋅ ∆ui .
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their governance indices.17 The same reduction in the World Bank corruption index would therefore result in a different impact on efficiency, hence income. Thus, given each country’s initial efficiency score and the quality of its government efficiency, Paraguay will witness a drop of 13.8 percentage points of its efficiency score, while Uruguay will see its efficiency score rise by 8.5 percentage points. The reduction of corruption will be accompanied with a small 1.23 percentage point reduction of Thailand’s efficiency score. Moreover, those variations in efficiency are synonymous to variations in output since they reflect each country’s distance to the common production frontier.18 Thus, Paraguay’s output per worker would fall from 6383 to 4850 dollars per year, which is similar to the Philippines’. On the other hand, Uruguay’s output per worker would rise from 11828 to 13057 dollars per year, which would bring him close to Argentina. Finally, Thailand’s output per worker would only marginally diminish, from 6754 to 6632 dollars per year. This is not surprising, since that country’s government effectiveness is very close to the threshold value. The coefficient of corruption in that country is therefore very close to zero. At any rate, the main message of those simulations is that the impact of a reduction of corruption on output may be dramatic in countries where the governance index takes on extreme values. However, that impact varies wildly with the quality of the rest of the institutional framework, and can be either positive or negative. Our findings therefore contrast with previous empirical results that have in general supported a clear negative impact of corruption on economic performance, like Mauro (1995), Mo (2001), or Méon and Weill (2005). This warrants two comments. First, previous estimations of the impact of corruption on economic performance have in general not taken into account the non-linearity of the estimated relationship. It must thus be emphasized again that we could obtain similar results in our benchmark estimations where the interaction of corruption with other dimensions of governance was not controlled for. The fact that we obtain results that are clearly at odds with those of Méon and Sekkat (2005) who specifically took those interactions into account may look somewhat more puzzling. It must however be said that our estimations cannot be directly compared with those that those authors performed. Thus, Méon and Sekkat (2005) focused on the impact of corruption on growth and



17



Recall that the coefficient of corruption in a country is a function of that country’s government efficiency. The government efficiency index of the three countries under study is respectively equal to 6.92 for Paraguay, 5.32 for Thailand, and 4.14 for Uruguay. 18 The simulated value of output can easily be simply computed as y = efficiencyi 0 y . i1 i1 efficiencyi 1
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investment, while we analyze aggregate efficiency. Moreover, their period of study is 19701998, whereas ours is 1988-1990. Second, recent and forthcoming works provide evidence of a positive relationship between corruption and economic performance, although none focuses either on productivity or aggregate efficiency. This is the case of Egger and Winner (2005) who observe that inward FDI stock was positively associated with the level of corruption in a sample of 73 countries over 1995-1999. However, the results that are the most closely related to ours are those obtained by Aidt et al. (2005). Using the CPI index as a measure of corruption, and the World Bank’s openness of the political regime index, they estimate the relationship between corruption and growth allowing for threshold effects of governance. They estimate their model on a cross-section of countries in the nineties and thus find that threshold effects are significant. They moreover observe that the impact of corruption on growth is negative for countries whose political openness index exceeds some critical value while it can be positive below that value. In other words, they also report evidence of the grease the wheels hypothesis.



27



Appendix Countries in the sample Argentina, Australia, Austria, Belgium, Bolivia, Brazil, Cameroon, Canada, Chile, Colombia; Costa Rica, Denmark, Ecuador, Egypt, El Salvador, Finland, France, Ghana, Greece, Guatemala, Honduras, Hong Kong, Iceland, India, Indonesia, Ireland, Israel, Italy, Jamaica, Japan, Jordan, Kenya, Korea (Republic), Malawi, Malaysia, Mauritius, Mexico, Mozambique, Netherlands, New Zealand, Nicaragua, Norway, Pakistan, Paraguay, Peru, Philippines, Portugal, Senegal, Singapore, South Africa, Spain, Sweden, Switzerland, Thailand, Tunisia, Turkey, Uganda, United Kingdom, USA, Uruguay, Zambia, Zimbabwe. All countries enter the sample for the World Bank measure of corruption. Countries in italics do not enter the sample for the CPI measure of corruption. Countries in bold do not enter the sample for the WEI measure of corruption.
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salut, salut! 

MAIGRIR POUR NE PAS MOURIR. Sous le poids de ses 452 livres, Jimmy SÃ©vigny s'est senti condamnÃ© aprÃ¨s avoir ressenti une intense douleur Ã  la poitrine.
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Salut JoÃ«l, 

jour lÃ , il y a dans le monde des festivals pour cÃ©lÃ©brer "le Temps c'est de l'art", et pour le ... moderne se caractÃ©rise par des contradictions internes que l'on ne peut surmonter, et aboutit au chaos ... Ce genre de travail vient de naissance.
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Guillaume Moschini 

5 fÃ©vr. 2015 - La peinture de Guillaume Moschini semble Ã©vidente, immÃ©diatement. Une adhÃ©sion aussi subite n'est pas imprudente. Au contraire, elle est.
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The Copyrights to all design and drawings are the property of. Plame Tabat Architect. Neproduction or us for ony purpose other than that authorized by Pleme ...
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la construction europeenne de guillaume courty guillaume 

PDF File: La Construction Europeenne De Guillaume Courty Guillaume Devin 16 Septembre 2004 - ... You will mustinclude too much info online in this document to speak what you really are trying ... check out the available user guide and locate usually 
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Fortier Guillaume 

FÃ©vrier 2003 : Stage ouvrier Ã  Audio Technique Ã  Saint-Ã‰tienne. Connaissance du monde de l'entreprise. Emploi saisonnier : 2003-2006 : ContrÃ´leur de salle ...
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Guillaume ROMAGNY 

Computer Skills. Platforms : UNIX (Linux Mandriva 10.1, AIX 3.3, SunOS),. Windows NT/2000 Server. Languages : Java 1.4, Ant, PL/SQL, Transact/SQL, triggers.
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Guillaume Hagen 

Pre-sales technical consultant for network expertise for sales opportunities in the retail industry. â€¢. Setup and configuration of ADSL routers (Bewan, Netgear), ...
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Salut, les copains! 

Salut, les copains! (un) copain: (male) pal. (une) copine: (female) pal. To greet someone and say goodbye. Bonjour. Hello, good morning. Bonsoir.
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Guillaume Apollinaire 

la pendule de la chambre : Â«Ne bougeons pas, j'ai entendu du bruit, dit Culculine, ce n'est pas ma bonne, elle est habituÃ©e Ã  ne pas s'occuper de moi, elle doit ...
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Guillaume KERMARREC 

application using the native langage of the Operating System. Android developer at the ... Project management using Scrum methodologies. Miscellaneous.
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1 unité : Armée du Salut 

Tant qu'il y aura, dans la rue, une fille qui se vend, je me battrai. Tant qu'il aura un être humain privé de la lumière de Dieu, je me battrai, je me battrai, je me ...
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L'Armée du Salut au cinéma 

La nouvelle exposition temporaire retrace plus d'un siècle d'Histoire de la relation entre l'Armée du Salut et le cinéma. DU 7 AOÛT AU 21 DÉCEMBRE 2018.
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le salut de la pdf 

Are you looking for le salut de la PDF?. If you are areader who likes to download le salut de la Pdf to any kind of device,whether its your laptop, Kindle or iPhone, ...
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Salut Henri et les autres 

31 mars 2009 - mÃ©ga trous un peu partout sur territoire! Les enjeux sont trop importants pour qu'on les pousse sous le tapis! L'Abitibi-TÃ©miscamingue, c'est ...
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Dataset Repositories - Guillaume Lemaitre 

Sex. â€¢ City. â€¢ City type. â€¢ Record type. â€¢ Reliability. â€¢ Source Year. â€¢ Value. We can ... You can download the data at the follow URL: http://download.wikimedia.org/.
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Resume - Guillaume Chazarain .fr 

Conception of the management of interactive kiosks for products in a large ... Conception and implementation of a distributed graphical whiteboard in Java/RMI.
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CV - Guillaume Martres 

guillaume.martres.me. Birthdate: 19/05/1993. Nationalities: French ... Scala, Haskell, C, C++ (especially with Qt), Java. Languages I'm currently using. Scala, C.
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la planche de salut pdf 

Are you looking for la planche de salut PDF?. If you are areader who likes to download la planche de salut Pdf to any kind of device,whether its your laptop, ...
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Loger à l'Armée du Salut 

25 févr. 2019 - capitaines Andreas et Anne-Marie Fuhrer, les officiers de l'Armée du Salut de Lucerne, ..... ficiers de l'Armée du Salut à Denmark Hill,. Londres.
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l'armée du salut et l'état 

Dans ses relations avec l'État et ses ministères, l'Armée du Salut cherche à promouvoir les valeurs bibliques, notamment la justice, la vérité, la compassion, ...
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FEU STOP - Guillaume Lemaitre 

Feb 3, 2008 - Il est possible de rÃ©gler la vitesse de rafraÃ®chissement des images issu du flux vidÃ©o de la Web Cam, de choisir le canal de couleur analysÃ©, ...
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