
 

1 
 

Resource Windfall and Corruption: 
Evidence from a Natural Experiment in Peru∗ 

 

Stanislao Maldonado∗∗ 

University of California, Berkeley 

This version: April 28, 2010 (First draft: March 12, 2010) 

Abstract 
The relationship between economic conditions and corruption has been subject of an intense 
discussion in the empirical literature due to the lack of good quality data on objective measures 
of corruption and the presence of omitted variables, measurement error and reverse causality 
problems. Using a rich and novel dataset that includes a complete set of bribery-related questions 
for the period 2002-2006, I exploit an exogenous variation in the economic conditions of a set of 
mineral-rich local governments in Peru which is due to an interaction between a fiscal rule that 
forces the central government to allocate 50% of the income taxes paid by mining companies to 
these governments and the extraordinary rise of the international prices of mineral resources 
observed since 2003. Using different empirical strategies, I find that, after the increase of prices 
of mineral resources, the predicted probability of being asked to pay a bribe by a local public 
official reduces by 1.5-1.8 percentage points in districts with access to this type of transfers, 
being the effect larger in mineral producer districts (2.7 percentage points). This represents a 52-
62% reduction on the average probability. However, when focusing in areas most benefited from 
the positive shock of mineral prices, I find a positive effect on corruption with an increase in the 
former predicted probability of 4.3 percentage points. Taken together, these results suggest that 
the increase of transfers due to positive shocks in mineral prices have differential effects on 
corruption depending on the magnitude of the shock in local government revenues. 
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1. Introduction 

Corruption is one of the most pervasive problems in the developing world. This is particularly 

true in the case of Peru, where corruption is perceived as one of the most critical obstacles to economic 

development1. This perception was largely influenced by the enormous scale of grand corruption 

discovered during the last days of the autocratic regime led by the former president Alberto Fujimori2. It 

is estimated that 6 billion dollars were taken illegally from the Treasury during the Fujimori’s term3.  

Despite its importance, very little is known about the causes and consequences of corruption, 

especially in the case of developing countries. In particular, there is little empirical evidence about its 

relationship with economic and political performance. The existing literature on the topic is mainly 

based on both macro-level data and subjective measures of corruption that, not surprisingly, has been 

largely criticized due to the presence of omitted variables, measurement error and reverse causality 

problems. 

The nature and extent of these problems are much more acute than those found in other areas of 

the empirical political economy. For instance, omitted variable bias is a critical issue for most of those 

studies using macro and micro-level data since corrupt behavior is highly correlated with social norms 

and cultural values (see, for instance, Fisman and Miguel 2007), just to mention some of the dimensions 

we usually cannot control for in any empirical analysis. These problems are exacerbated due to the 

presence of measurement error in our measures of corruption, which is largely due to its very illicit and 

                                                            
1 According to the V National Corruption Survey carried by Apoyo Consultoria for the NGO Proetica in 2008, around 50% of 
the Peruvian population considers that corruption is the most important country’s problem. See, 
http://www.proetica.org.pe/Descargas/V%20Encuesta%20Nacional%20%20-%202008.pdf  
2 At the end of 2000, a video in which Vladimiro Montesino, Fujimori’s spy chief, appears bribing a member of the Congress 
was released to the press. This was the first of many videos showing Montesinos bribing politicians, judges, and broadcasters 
in order to control the Congress, the Judiciary and the media for a frustrated third term in office. See McMillan and Zoido 
(2004) for a discussion on Montesinos’ bribing behavior.     
3 El Comercio, April 8, 2010. “Balance del Gobierno de Fujimori: desaparecieron 6 mil millones de dólares de las arcas del 
Estado”. http://elcomercio.pe/noticia/458481/balance-gobierno-fujimori-desaparecieron-mil-millones-dolares-arcas-estado 
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secretive nature, making people unwilling to report or talk about it4. Because of this, most of the 

empirical measures exploited in the literature are based on perceptions about corruption rather than 

actual measures of its multiple dimensions, which are particularly sensitive to measurement error 

issues5. Finally, reverse causality is also an important concern since corruption affect incomes (at a 

micro-level) and economic performance (at a macro-level), but it also can be affected by these latter 

dimensions as well suggesting the presence of feedback effects that complicates any empirical attempt6.   

Recent empirical work on the topic has made some progress in terms of overcoming these 

limitations. Regarding the data problems, more studies based on high quality and objective data about 

corruption are available now. This recent emphasis on measurement issues is critical given the 

inherently complex nature of this phenomenon. More papers are now using innovative approaches in 

terms of developing consistent measures on the extent of corruption at a micro-level, whether by using 

micro-data collected at household/firm level (Abdallah et al 2009 and Gamboa-Cavazos et al 2007) or 

by constructing specific measures of corruption dimensions like, for instance, those based on missing 

expenditures (Olken 2007) or in audit reports (Ferraz and Finan 2008). Regarding the issues about 

causality, although there is some incipient progress on addressing the endogeneity of corruption to 

economic and political outcomes, there is still a lot of work to do in terms of understanding the causes 

and consequences of corruption at a micro-level.      

                                                            
4 This problem is also exacerbated by the lack of a consistent definition of corruption. For a discussion about conceptual 
issues, see Shleifer and Vishny (1993), Bardhan (1997) and Banerjee, Hanna and Mullainathan (2009). 
5 As has been pointed out for several authors (for instance, Banerjee, Hanna and Mullainathan 2009), the problem with these 
measures is that it is not really clear what they actually mean. Surveyed people have different things in mind when answering 
questions about their perception of corruption. Also, perceptions may tell us very little about the actual level of corruption. 
For instance, Olken (2009) shows –comparing data about perceptions of corruption in a road project in Indonesia with data 
about missing expenditures-that perceptions are weakly correlated with objective measures of corruption and that they are 
biased given individual characteristics such as ethnicity and trust.      
6 This clear, for instance, in most of the empirical cross-country studies about the impact of corruption on economic growth 
(see, for instance, Mauro 1995). While it is clear that corruption can cause lower growth rates and poverty, it is also possible 
that poor economic performance and poverty can cause corruption. At a micro-level, low wages can induce public officials to 
become corrupt but it also possible that corruption affects the ability of the bureaucracy to pay higher wages (Di Tella and 
Schargrodsky 2003).      
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Despite this progress, there are still some important issues that need to be addressed in order to 

overcome the empirical problems that characterize the current literature. Although the use of better 

quality data is certainly improving our understanding about the causes and the impact of corruption, 

most of the recent papers are based on data with low statistical power due to small samples sizes which 

raises issues about external validity of their results. Likewise, the emphasis has been put on 

understanding the effects of corruption, leaving the important issue about how corruption reacts to 

changes in economic conditions aside.   

In this paper, I try to overcome some of these issues by using a credible approach for estimating 

the causal effect of economic performance on corruption. In particular, the focus of the paper is to 

analyze how changes in economic conditions affect the bribery-behavior of public officials in their 

interaction with citizens. In that regard, I will try to make progress in addressing the endogeneity of 

economic variables to corruption and the data quality problems that characterizes the existing literature. 

For overcoming the data problems, I will take advantage of a rich and novel dataset, the Encuesta 

Nacional de Hogares (ENAHO), collected by the Peru’s statistical agency which includes a complete set 

of bribery-related questions for the period 2002-2006. An important advantage of this dataset is that 

collects information about the interaction of household members with public officials as well as the 

request of bribes by the latter ones7. In contrast to previous empirical attempts, this survey is 

representative at national level, being less sensitive to external validity problems.  

For addressing the endogeneity of economic variables, I will exploit an exogenous variation in 

the economic conditions of a sub-set of mineral-rich regional and local governments. This exogenous 

                                                            
7 This data collection effort was part of a program led by DIAL, a research French institution, in several African and Latin 
American countries.  Similar modules about governance issues in household surveys are available for Bolivia, Colombia and 
Ecuador as well as for many African countries. For a description, see Herrera, Razafindrakoto and Roubaud (2005).   
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variation is due to the interaction of a rule of the fiscal system in Peru, known as Mining Canon8, that 

forces the central government to allocate 50% of the income taxes paid by mining companies to the 

regional and local governments where the resources are extracted, with an extraordinary rise of the 

international prices of these resources observed during the past years. As a result, these mineral-rich 

regional and local governments experienced a large increase of their fiscal revenues compared to those 

districts without access to these resources. By comparing the bribery-behavior of public officials from 

local governments with and without mineral resources, this paper will shed light on the causal effect of 

an exogenous increase of local revenues on bribery-based corruption.  

I will argue that the patterns of economic growth and the characteristics of the fiscal system in 

Peru provide a credible exogenous source of variation for studying the causal effect of economic 

performance on corruption. As many Latin American countries, Peru is an exporter of mineral resources, 

which accounts for more than 50% of the country’s exports. Mineral resources are also one of the most 

important sources of fiscal resources (25% of total fiscal revenues in 2008), an important fraction of 

which are allocated by law to the regional and local governments where the minerals are extracted. 

Because of these two basic characteristics, the fiscal resources of the mineral-rich regional and local 

governments are more sensitive to fluctuations of the (arguably exogenous) international prices of 

mineral resources. My research strategy takes advantage of this fact and exploits variation across local 

governments and over time for exploring the causal effect of an exogenous increase in local government 

revenues on a particular form of corruption (unofficial payments to public officials). 

The main empirical findings are as follows. Using a differences-in-differences approach, I find 

that, after the increase of prices of mineral resources, the predicted probability of being asked to provide 

                                                            
8 According to the current legal framework, Canon is a participation of the regional and local governments located in natural 
resource-rich areas in the rents obtained by the State from the exploitation of these resources. There are several sources of 
canon, usually related with a particular resource. This idiosyncratic name is not the same as royalty, which is a different 
concept in the Peruvian fiscal system. While canon is a fraction of income tax paid by producer companies, a royalty is a 
percentage of the value of minerals according to international prices.     
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a bribe by public officials from local governments located in mineral-rich areas reduces by 1.5-1.8 

percentage points. This suggests a large effect of 52-62% on the average probability of being asked to 

pay a bribe. This effect is larger in mineral producer districts (2.7 percentage points). However, when 

adding interactions to the differences-in-differences design for capturing differential effects in those 

areas most benefited from the positive shock of mineral prices, I find a positive effect on corruption with 

an increase in the former predicted probability of 0.43. Taken together, these results suggest that the 

transfers have differential effects depending on the magnitude of the shock.  

Using an instrumental variable approach, that captures the local effect of the transfers on those 

most benefited areas, confirms these results. An increase in one unit in the log of revenues increases the 

probability of being required to pay a bribe by 2.4 percentage points. This represents an increase of 80% 

on the average probability of being asked to pay a bribe.  

I believe this paper contributes to the empirical literature on corruption by providing a clean 

identification of the effect of an exogenous increase in revenues on bribe-based corruption levels of 

local governments affected by this shock. Despite this fact, several mechanisms or causal path-ways can 

be used at explaining the sign and magnitude of the causal relationship. This is expected since an 

exogenous increase in revenues can affect bribery-based corruption in different ways9. Future research 

along the lines of this paper will provide evidence about alternative causal path-ways to the reduced-

form results discussed here10.  

                                                            
9 For instance, an increase in revenues may lead to an increase of wages of public officials and therefore reduce their demand 
for bribes. This result would be consistent with the Becker and Stigler (1974) model. Likewise, more resources may help to 
implement better monitoring technologies. 
10 In order to explore alternative causal path-ways, I will rely on an additional dataset which contains detailed information 
about human resources, budgeting and public goods provision issues at a municipality level. By using this data, I expect to 
provide some evidence about potential explanations for the paper’s results, although my identification strategy will not allow 
me to isolate the role played by any specific factor in that regard. In addition, my research strategy will not allow me to rule 
out the effect of revenues shocks on other forms of corruption. For instance, if public servants allocate time and other 
resources between different types of corruption activities, an exogenous increase in the municipalities’ revenues may lead to 
substituting low profitable corruption activities (like requesting bribes for licenses) for more profitable ones (like illegal 
procurement practices or over-invoicing of goods and services). The overall effect of a revenue shock can be an increase of 
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The rest of the paper is organized as follows. In section II, I provide an overview of the existing 

literature. Section III discusses some theoretical issues related with the empirical design while Section 

IV discusses the data and provide descriptive statistics. Section V presents the research design and 

Section VI presents the empirical results. Section VII discusses robustness checks and Section VIII 

presents conclusions.   

2. Literature Review11 

This paper is related to a growing empirical literature on corruption and unofficial payments at a 

micro-level. One of the first attempts in that direction was the Sevensson’s (2003) article on payment of 

bribes which uses a cross-section of firms in Uganda. He finds that firms on which public officials has 

more control are more likely to pay bribes whereas those firms with a higher ability to pay and lower 

refusal power have to pay more. A similar study using firm level-data for the Mexican case was carried 

by Gamboa-Cavazos et al (2007). Taking advantage of variation in gubernatorial office terms and in 

market structure across Mexican states, the authors find that the market structure and the characteristics 

of the political system matter at explaining the extent of corruption. 

Bribe payments based on individual data have also received some attention in the empirical 

literature. For instance, Olken and Barron (2007) use data on truck drivers in Indonesia to explore how a 

large decrease in the number of police check post affects the market power of corrupt officials. They 

find that the average bribe increased in respond to this change and also that the pattern of bribes paid by 

drivers is consistent with the predictions of standard models of price discrimination. Bertrand et al 

(2007) use an experiment on the allocation of driver’s license in India to test whether corruption 
                                                                                                                                                                                                              
corruption even if a reduction in the levels of bribes that people paid in the course of daily life is observed at the same time. 
Therefore, it is important to keep in mind that my results will only make sense for a specific type of corruption practice. 
11 Since the focus of this paper is on bribes and unofficial payments, I restrict my attention to papers related to these issues 
from an empirical point of view at a micro level. For that reason, the literature based on country-level and subjective 
measures of corruption is not part of what follows. A short review of that literature suggest that corruption is associated with 
lack of political freedom (Treisman 2000, Graef and Mehlkop 2003), lower growth (Mauro 1995), lower freedom of press 
(Brunetti and Weder 2003), more decentralization (Fisman and Gatti 2002), more ethno-linguistic fractionalization (Triesman 
2000) and lower foreign competition (Ades and Di Tella 1999).  
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represents redistribution between public officials and citizens or represents distortions in the allocation 

of public services. They find that unofficial payments occur through private agents (not directly to 

public officials) and that these payments have distortionary effects. Banerjee et al (2004), Hunt (2007) 

and Abdallah et al (2009) find evidence of unofficial payments in health sector in rural India, Uganda 

and Bangladesh respectively. These papers provide evidence which suggest that richer patients are more 

likely to bribe for health care services and that they pay more than other patients. They also find that 

patients having more relation-specific investments (such as transport cost and travel time) pay higher 

unofficial payments12.       

The Peruvian case has been of interest of many researchers in this area. Of direct interest for the 

purposes of this research is a set of papers based in the same dataset as the one used in this paper (Hunt 

and Laszlo 2005, Hunt 2005, Hunt 2007a, Hunt 2007b and Hunt and Laszlo 2007), but only for years 

2002 and 2003. In all the cases, the authors are basically interested in the determinants and the pay-off 

of bribery without claiming causality for any of their results due to the lack of an instrument or any other 

credible source of exogeneity in their analysis. For example, Hunt and Laszlo (2005, 2007) propose a 

simple model of the interaction between public officials and citizens to test who pay bribes and what the 

pay-off are. They find that the incidence of bribery and its size is increasing in household income and 

that those citizens who refuse to pay the bribe are penalized with 20% lower probability of completing 

their business. Furthermore, the authors do not find changes in the service quality associated with the 

bribe payment compared to those citizens who faced an honest public official. In a related paper, Hunt 

(2007a) finds similar results for the case of public officials in the health sector. Finally, Hunt (2007b) 

                                                            
12 A similar set of studies uses household survey data for capturing bribe payments. For instance, Gorodnichenko and 
Sabirianova (2007) measure bribes indirectly by estimating the size of the unobserved compensation of public employees 
using micro-level data on earnings, household spending and assets holdings for Ukraine. They attribute the observed wage 
gap between public and private workers (24 to 32% after controlling for worker characteristics) to bribery under the argument 
that despite workers from both sectors are comparable in observable characteristics; no movement from public to private 
sector is observed during the period under analysis. 
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shows that people victim of misfortune are more likely to pay bribes to public officials, especially the 

police or the judiciary, and that in such situation the frequency of bribery is also higher. He suggests that 

this may be due to the fact that victims are more vulnerable or desperate for public services13.  

To summarize, it should be clear from this short review that –despite the enormous progress 

during the last years- the current literature is still in the initial steps of providing a more credible 

evidence of the causes and effects of corruption. This study will make some progress in filling out the 

gap of the previous empirical literature in this regard.  

3. Theoretical Background and Preliminary Hypotheses 

This section will discuss some theoretical issues to motivate the empirical exercise. Theoretical 

models of corruption are often based in simple demand-supply framework (See Shleifer and Vishny 

1993 among others). In this framework, one may think that there is an upward sloping supply curve for 

corruption prospects driven by public officials and a downward sloping demand curve driven by 

citizens. For simplicity, I will focus in a single good which is monopolically provided by a public 

official (like a license). Also, I will focus on the supply side of the analysis since no significant change 

on the demand happened in the districts affected by the shock in mineral prices during the period under 

analysis14.  

                                                            
13 Other interesting study is McMillan and Zoido (2004). They use bribe receipts and recorded videotapes of the former secret 
police chief, Vladimiro Montesinos, to study the breakdowns of checks and balances in the political system. In particular, 
they use the bribe size to infer the Montesinos’s willingness to pay to buy-off those who could have potentially checked his 
power, finding that television is the most important mechanism in that regard. Other ttudies based on micro-data are also 
available. For instance, Kaufmann et al (2005) study how bribery affects the delivery of public services using both household 
and public officials’ level data. They find that bribes work as taxes that affect more to the poorest and that low income users 
are discouraged to seek for basic services than high income ones. They also find that the service delivery is greatly affected 
by corruption and that older and more educated people are less likely to seek for these services. 
14 As I will argue later, the rise of international prices did not affect the labor market and thus incomes of the inhabitants of 
the rich mineral areas affected by the exogenous increase in their revenues. I exploit this characteristic of the Mining activity 
to isolate the supply side of the market for corruption opportunities in the analysis. This does not mean that incomes in these 
areas did not grow during the period. In fact, mean incomes were increasing. A Kolmogorov-Smirnov test of equality of 
income per-capita distribution between 2002 and 2006 rejects the null of equality of distributions (results not shown). A 
similar analysis performed for rich-mineral districts also rejects the null of equality of distributions. Although an increase of 
incomes is observed in the treated areas, this increase was modest related to the observed increase of incomes in non-mineral 
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Assuming that demand remains unchanged, what matters is to understand how public officials 

react to changes in the environment of the local governments where they work. In the context of this 

study, I am interested in an exogenous change in the municipality revenues. The theoretical literature 

has stressed several factors that can explain that. In the model developed by Becker and Stigler (1974), 

the decision of a public official to become corrupt depends basically on her wage and the probability of 

being audited. Therefore, if the increase of revenues is associated with higher wages and the adoption of 

more effective audit technologies, this will imply lower supply of corruption opportunities from public 

officials.  

Besides these economic factors, political factors may also play a role at explaining the corruption 

supply. Of particular interest is the expected permanency of public officials in the office, which in turns 

depends on the characteristics of the political system. On the one hand, if these characteristics enables 

medium to longer terms in the office, then the incentives to extract rents from citizens will be lower. On 

the other hand, shorter horizons will work in the opposite direction. Therefore, several characteristics of 

the political system may affect in both directions permanency in the office. In particular, a large increase 

of local government’s revenues may cause more political competition. This may lead to lower likelihood 

of keeping the office, providing more incentives to ask for bribes. This is especially important in the 

case of less institutionalized bureaucracies as is the case in this context15. Some anecdotal evidence is 

providing some support to this belief (Arellano 2008), but neither analytical nor econometric treatment 

                                                                                                                                                                                                              
rich areas (results not shown due to space constraints, available upon request).  This suggests that perhaps other factors are 
behind the increase of incomes in these areas.  
15 One critical characteristic of the public service in Peru is the fact that a significant part of the public employment is 
temporal. This is particular true for the case of municipality workers. However, there is a lot of variation within the public 
sector in terms of the type of contracts public officials have. In fact, I will exploit this fact and compare -in a set of placebo 
tests- the bribery behavior of public officials not affected by the shock that work in sectors where contracts are longer such as 
the police and the judiciary.   
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of this hypothesis is yet available16. However, it is beyond the aim of this paper to provide an answer to 

this question17.  

The basic point of this section is that the net effect of the revenue shock is theoretically 

ambiguous and depends on the industrial organization in the supply side. Therefore, the sign of the 

relation between revenues and corruption is an open empirical question.         

4. Data and Descriptive Statistics 

4.1 The ENAHO survey 

The main data source for this research is the Encuesta Nacional de Hogares (ENAHO), carried 

out yearly by Peru’s national statistical agency. Starting in 2002, the statistical agency included a 

module on governance in which one randomly selected household member over 18 is asked several 

questions about her interaction with 21 different types of public officials. Those surveyed who respond 

positively about the use of a public official in the past 12 months are then asked a set of questions about 

whether a bribe was requested by the official, whether the surveyed felt obligated to or voluntarily give a 

bribe, whether she refuses to provide such payment, and what the amount of the payment was are 

included.  

In this paper, I use the surveys over the period 2002-2006. About 19,000 respondents of the 

governance module are available for each year. This period cover years where the international prices of 

                                                            
16 This relationship merits a more careful treatment and will be the outcome of a related research project. 
17 So far, I was interested in a single good provided by a public official with monopoly power in its provision. Notice that, if 
one admits more than one good supplied by a public official and allow for a less simple market structure at the municipality 
level, then a more complex set of empirical propositions can be developed. For instance, assuming that public officials have 
to devote some time for delivering the good in exchange for the bribe, then the optimal response will be to allocate more time 
in delivering the more bribe-profitable good.  Therefore, an exogenous increase in revenues that may cause an increase in the 
supply for corruption opportunities for one good may potentially lead to the reduction in the supply of the other one. If public 
officials find more profitable to over-invoice good and services than asking for bribes, then a reduction in bribery should be 
observed.   
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mineral resources were stable (2002 and 2003) and years were these prices experienced an extraordinary 

rise (from 2004 to 2006) as shown in Graph 118.   

In Panel I, II and III of Table I, I report summary statistics for the respondents to the Governance 

module of the ENAHO survey. The full sample contains 91,150 observations for the period under 

analysis. 27.11% of respondents reported using a local public official in the past 12 months. For 

comparison purposes, I also include the use of civil servants from the judiciary and members of the 

police, which have levels of use of 3.8% and 5.4% respectively. The use of municipal workers is very 

similar both in mining and non-mining districts (27.2% versus 27.7% respectively), as well as in the 

case of districts receiving Mining Canon transfers and those who do not receive such transfers19. Finally, 

the percentage of citizens interacting with public officials remains stable in the period, with the 

exception of municipal servants whose use increased over the period (from 22% in 2002 to 30% in 

2006). 

The main dependent variable for the empirical analysis is an indicator of episode of bribe for 

households in a given district and period. All the households reporting at least one member involved in a 

bribe episode are coded as ones, and recorded as zeros in other cases. The mean of bribery episodes in 

the sample for local public officials is 2.8% (Column A). This is remarkably low compared to public 

servants in the judiciary (11.6%) and the police (33.6%), and similar between mineral-rich and non-

mineral-rich districts (Column B and C). However, when looking at its evolution over time, this number 

has been falling over the period studied, going from 5.87% in 2002 to 1.53% in 2006 (Column D). This 

                                                            
18 Starting 2007, the detailed questions related with bribery were dropped from the ENAHO and replaced with a single 
question about the payment of bribe in case a household member was asked to do it by a public official. Since no information 
about the type of public official is provided, I cannot fully exploit the 2007 survey in my research design. This in unfortunate 
since 2007 is the year where the rise of revenues is more pronounced, as it is shown in Graph 2.  
19 This distinction is important since the transfers of Mining Canon are allocated to all districts located in the regions where 
minerals are extracted. From now on, we differentiate districts receiving Mining Canon transfers from those who are mineral 
producers, where the latter are a subset of the former. 
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trend is also observed in the case of judicial workers (from 15% to 7%) but not for the police (from 30% 

to 33%).  

Descriptive statistics for a set of control variables for household characteristics and 

characteristics of the household head are also available (results not shown). In the first case, I include a 

set of dummies for capturing the possession of assets as well as the (log) of consumption, the number of 

wage earners and whether the household obtained its dwelling through an invasion. In most cases, these 

characteristics are similar between mineral/non-mineral as well as between Mining Canon/non-Mining 

Canon districts. In addition, no significant changes are observed over time. The same applies in the case 

of the variables related to household head’s characteristics, which includes age, gender, marital status 

and a set of educational dummies.     

One potential concern with the data is the presence of non-response and/or underreporting in the 

bribery-related questions. Individuals may feel stigma or shame of recognizing the payment of a bribe. 

However, this issue seems to be irrelevant in the Peruvian case where bribery is largely perceived as a 

failure of the system (Hunt 2007). In fact, Herrera et al (2005) show that the non-response rate of the 

governance module is significantly lower than the overall survey non-response rate (3-4% versus 5-6% 

respectively) for the years 2003 and 2004, providing evidence that these problems might be not 

important.  In addition, the fear of prosecution is also low given the fact that the amount of this kind of 

payments is also low.    

4.2 Revenues, production and inter-governmental transfers data 

Data on revenues and transfers from the central government at district level over the period 

1998-2008 was collected from the Ministry of Economy and Finance. This includes detailed information 

from all type of transfers received by local governments as well as information about other regular 
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sources of incomes (taxes, contributions, fees for services, among others). In this analysis, I will focus 

on the period 2001-2006. 

Panel IV of Table I presents descriptive statistics for the transfers dataset. This includes the value 

of the most relevant transfers from the central government such as the Fondo de Compensacion 

Municipal FONCOMUN (Municipal Compensation Fund) and the Minning Canon. In addition, a set of 

dummies for controlling for other type of canon and royalties received by local governments are 

included20. The data suggest an important increase in all the types of transfers over the period (column 

D), which is consistent with the increase of price of international commodities and the start of important 

investments in the country in a context of high economic growth.   

The information of prices and production covers the period 1998-2007. This information is 

mainly used to identify the mineral producer districts in the empirical analysis.     

5. Identification strategy 

As stated in the introduction, the existing literature on corruption does not adequately address the 

endogeneity of economic variables to corruption and thus does not convincingly establish a causal 

relationship. My identification strategy will allow me to overcome some of the problems mentioned 

above by exploiting an exogenous variation in the economic conditions of a subset of Peruvian local 

governments which were benefited by a spectacular increase of their fiscal revenues. This rise was due 

to favorable fluctuations of the international prices of mineral resources produced in their territory. By 

comparing the bribery behavior of public servants of these local governments against the behavior of 

public officials from municipalities without mineral resources; before and after the rise of the 

international prices of these resources, I expect to uncover the causal effect of a positive shock on local 

revenues on bribery-based corruption forms. 

                                                            
20 This includes transfers (mainly canon and royalties) due to oil, forestry, hydro-energetic, natural gas and fishing activities. 
FOCAM stands for Camisea Socioeconomic Development Fund, which is a transfer allocated to districts under the area of 
influence of the Camisea project.  
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5.1 International commodity prices as a source of exogeneity 

The justification for using movements of international prices of mineral resources as a valid 

source of exogeneity in my empirical strategy is provided by some basic characteristics of the Peruvian 

economy. Historically, Peru has been a small and open economy highly dependent on the exports of 

primary products, characteristic that was reinforced by the liberal reforms based on the Washington 

Consensus during early 90s. For this reason, the country is basically a price-taker in the international 

markets of its most important exports and consequently highly sensitive to external shocks. In fact, some 

researchers (see, for instance, Dancourt 1999) have suggested that almost all the economic crises faced 

by the country since 1950 have been related with external shocks such as a fall in the terms of trade.  

In this paper, I take advantage of a positive shock due to an extraordinary increase in the prices 

of the most important mineral resources produced by the country. Graph 1 presents the evolution of the 

international prices of the 8 most important mineral resources produced by the country21 during the 

period of reference. As shown in the graph, these prices were quite stable from 1995 to 2003 and then 

underwent an extraordinary rise until 2008. In almost all the cases the prices were multiplied by two or 

three times in relation to the average prices before 200322.  

As a result of this exogenous rise of minerals prices, the country’s exports experienced an 

extraordinary increase. Graph 2 shows the evolution of the country’s total exports as well as its mineral 

resources exports. It is clear from the graph that there is a significant change in the value of Peruvian 

exports after 2003, which was mainly driven by the increase of mineral resources’ exports. Since it is 

arguably that the rise of prices may have affected the production decisions in unobservable ways that 
                                                            
21 These minerals are copper, zinc, lead, tin, gold, silver, iron and molybdenum.   
22 One potential concern with my identification strategy is the fact that the country is one of the most important producers of 
minerals in the world. Currently, Peru is the second producer of silver; third of zinc, copper and tin; fourth of lead and 
molybdenum and firth of gold. It may be argued that past corruption and/or other events during the period may have affected 
the country’s production levels and consequently the international prices. Nevertheless, there is no evidence that such internal 
factors have played an important role at explaining the recent rise of commodity prices.  Experts have suggested that the 
recent rise of commodities prices is largely explained by the China’s rapid industrialization process (Roubini 2006) as well as 
by the fall of interest rates (Frenkel 2008). 
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may be potentially correlated with the treatment of interest (for instance, local government taking 

aggressive decisions for preventing corruption with the expectation of favoring local production and 

consequently obtaining more revenues), then concerns about the endogeneity of fiscal revenues may cast 

doubts about the credibility of my identification strategy. Nonetheless, there no reasons to believe that 

such potential source of endogeneity of fiscal revenues may have played an important role during the 

period under analysis. The data shows that the production of minerals did not suffer a significant change 

during the period compared with the price changes. This fact allow me to argue that the increase of 

mineral exports, and consequently the fiscal revenues related with them, are mainly driven by an 

exogenous price shock and are not due to a changes in production levels. 

5.2 Fiscal revenues shocks 

Having discussed about the exogeneity of the shock, the next step consists in understanding the 

connection between this shock and the increase of fiscal revenues of the local governments. My research 

strategy takes advantage of a differential increase of revenues among local governments due to a set of 

laws that allow local and regional governments where mineral resources are extracted to have the right 

of a differential access to the income taxes paid by mining companies to the central government23. Given 

the high growth rates experienced in the period, all instances of government faced an important increase 

in their budgets, but local governments in mineral areas faced an extraordinary increase in their budgets 

as it is showed in Graph 2, which presents the amount of transfers received by local and regional 

governments from these areas during the period under analysis. As it should be clear from the graph, the 

amount of transfers due to royalties and Mining Canon were relatively low (roughly 67 and 95 millions 

                                                            
23 The most important law is the Law 27506 (known as the Canon Law), enacted in 2001,which states that the 50% of income 
tax paid by mining companies will be allocated to the regional and local governments located in the area where the minerals 
are extracted. This amount is distributed between the regional government (20%), the municipality of the district (10%), the 
municipalities located in the province (25%), and the municipalities located in the region where the resource is exploited 
(40%). In addition, a 5% is allocated to the public universities of the region.   
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of nuevos soles) during 2001 and 2002, having a spectacular increase since then reaching the 

extraordinary number of 4.15 billion in 200724.   

This shock was heterogeneously distributed across the regions in the country. Since the 

distribution of mineral resources depends on the geographic characteristics, we should observe that some 

areas are more suitable for the extraction of minerals. As a consequence, different areas are affected by 

different prices and then are benefited by the shock in revenues in different ways. The evolution of 

transfers from Mining Canon shows two basic patterns are shown by this table: a) there are huge 

differences in terms of Mining Canon transfers among the departments, and b) there are disparities in 

terms of the evolution overtime of Mining Canon transfers across departments (not shown). This 

suggests that the effects of the shocks may be heterogeneous. 

This is clearer in Map 1. This shows that only 4 regions (Ancash, Cajamarca, Moquegua and 

Tacna) got a disproportionate access to Mining Canon transfers in 2006. Districts from these regions 

obtained 75% of the Mining Canon transfers distributed that year meanwhile the remaining districts only 

got modest transfers. This suggests that few districts get a lot of resources and that a differential effect of 

the Mining Canon transfers is expected.     

6. Empirical model and results 

My empirical strategy takes advantage of the differential effect of the price shocks on local 

governments’ revenues for estimating the causal effect of a positive shock on local revenues on 

corruption. Specifically, I compare the corruption faced by individuals who live in local governments 

benefited from this exogenous rise of revenues with those who live in non-benefited areas, before and 

after the increase of the prices of mineral resources.  

As mentioned above, I approximate corruption by a set of bribery-based measures developed 

from the ENAHO survey. The main outcome of interest is the probability of a bribery experience. 
                                                            
24 For reference, the current exchange rate is 2.85 nuevos soles per US dollar.  
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Consistent with my identification strategy, I will focus only on payments of bribes to public officials 

working for local governments. Since the shock due to the increase of transfers occurred at local level, it 

is expected that these public officials would be more sensitive to this source of exogenous variation. 

Other public officials should not react in the same way, fact that I will exploit for performing robustness 

checks in the next section.  

6.1 Differences-in-Differences 

I use two different econometric approaches. As a first approximation, a difference-in-difference 

strategy (DD) is implemented. This strategy is motivated by the pattern of mineral prices over the 

period, in which those were quite stable from 1996 to 2003 and then experienced a huge increase. The 

basic specification is as follows: 

'( . )ijt j t jt t ijt ijty Canon HighP Xα λ β δ ε= + + + +        (1) 

Where ijty is the outcome of interest for household i  who lives in the district j  in period t . jα  

and tλ  are respectively district and years fixed effects. .jtCanon HighP  is a dummy variable for 

observations after the rise of international prices, which in this case takes the value of one for years 2005 

and 200625, in treatment districts. '
ijtX δ  includes household characteristics as well as some district level 

characteristics and ijtε  is an error term. The parameter of interest is β  which recovers the causal effect 

of interest and it is estimated using a linear probability model.   

This specification is a generalization of the standard two period-two groups DD approach (see, 

for instance, Bertrand, Duflo and Mullainathan 2004 and Hansen 2007). The time fixed-effects accounts 

for the time-series changes in my measures of corruption. The district fixed-effects controls for time-

invariant characteristics at district level and the interaction .jtCanon HighP  accounts for changes in 

                                                            
25 I take account of the fact that there is lag between the occurrence of this increase of mineral prices and the moment in 
which taxes collected from mining companies are allocated to districts benefited from Mining Canon.  
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dependent variable in treated districts after the increase of prices of mineral resources. Identification in 

this setting requires controlling for any systematic shock to the corruption measures of the districts 

affected by the increase of prices of mineral resources that are potentially correlated with, but not a 

consequence of, the revenues shock26.   

As pointed out by several authors (Moulton 1986), inference without accounting for within-

group dependence can severely underestimate standard errors. This is what Angrist and Pischke (2009) 

call the “Moulton problem”. In addition, and particularly relevant for DD estimation, there is a potential 

serial correlation problem, as highlighted by Bertrand, Duflo and Mullainathan (2004)27. To deal with 

both issues, I cluster the standard errors at district level using the generalization of the White (1980) 

robust covariance matrix developed by Liang and Zeger (1986). This solution controls for clustering and 

heteroskedasticity, and it is valid as long as a large number of clusters is available; which is the case in 

the context of this paper28.       

I use two different ways to specify the treatment variable. In the first place, I consider as a 

treated observation to any household located in a district benefited from Mining Canon transfers. One 

disadvantage of this approach is that around 70% of districts in the country get these transfers even in 

modest magnitudes29. Since it is arguably that such as a low level of transfers should have not any effect 

                                                            
26 Formally, this is known as the common trends assumption. In terms of counterfactuals, this implies an additive structure 
for the potential outcomes for the untreated districts (without considering covariates) as follows: ( , )ijt j tE y j t α λ= + . 
For a discussion, see Angrist and Pischke (2009), chapter 6.   
27 According to these authors, this is due to the following reasons: a) usually estimates are based long time series, b) the 
dependent variable is usually highly positively serially correlated, and c) the treatment variable changes very little within the 
treatment unit over time. In the context of this paper, a) is not a big issue since only 5 years are available. The other two 
issues will be controlled for in the empirical analysis.  
28 For a discussion for the case of a small number of clusters, see Angrist and Pischke (2009). Cameron, Gelbach and Miller 
(2007) propose bootstrap-based solutions. Particularly, the wild cluster bootstrap appears to perform well in a set of 
simulations studied by the authors.  
29 For instance, the Municipality of Vista Alegre in the region of Amazonas received 3.61 Nuevos Soles (about 1 U.S. dollar) 
as Mining Canon transfers in 2006 while the Municipality of Ilabaya in the region of Moquegua received about 59 millions of 
Nuevos Soles (21 million U.S. dollar) for the same reason. 
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on corruption, consider districts like this as treated units may lead to incorrectly underestimate the effect 

of revenues on corruption.     

This calls for an alternative way to define the treated districts in the analysis. Since a significant 

part of the transfers are allocated to the mineral producer districts, it is expected that the effect of 

transfers should be important in these areas. Using mineral producer districts as treated units has the 

advantage of providing a clear connection between the shock in prices and its impact on local revenues. 

However, any estimate for this group should be consider as a lower bound of the effect of the revenues 

shock on corruption since districts in the province where the mineral producer is located are also 

affected by the shock in revenues30. Therefore, using these districts as counterfactuals for mineral 

producers leads to an underestimation of the effect of revenues on corruption.  

As mentioned before, only four regions concentrate 75% of Mining Canon transfers allocations. 

These regions have experienced a huge increase in their local revenues and therefore may have reacted 

to this increase in a different way than the rest of regions. In order to explore potential heterogeneous 

effects, I included to the previous specification interactions between the treatment and being an 

observation located in one of the regions extraordinarily benefited from the increases of Mining Canon 

transfers. I am interested in exploring whether a different behavioral response among public officials in 

these areas is observed. The basic empirical specification is as follows:  

1

'
2 3

( . ) ( . )

( . ) ( . . )
ijt j t jt t jt j

j jt j ijt ijt

y Canon HighP Canon MostBen

MostBen HighP Canon HighP MostBen X

α λ β δ

δ δ γ ε

= + + +

+ + + +                    (2) 

This is an extended version of (1) in which a new variable, jMostBen , which is equal to one for 

households located in districts with access to Mining Canon transfers that belongs to one of the four 

most benefited regions, and interactions with the treatment and post-treatment period, have been added. 

                                                            
30  As mentioned before, districts in the province where the mineral producer district is located share 25% of the total 
transfers due to Mining Canon. This implies that the increase in their revenues over the period must also be substantial.   
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The triple interaction captures the parameter of interest 3δ  for the most benefited areas from canon 

transfers. The second level interactions accounts for changes in treatment districts in the most benefited 

areas ( 1δ ), and changes in the most benefited areas after the increase of prices ( 2δ ). In all the 

specifications the standard errors are clustered at the district level31. 

The key assumption for my identification strategy is that, in the absence of the positive shock in 

local revenues, there are no differential changes in corruption correlated with initial levels of local 

revenues. For instance, if the increase of local revenues due to Mining Canon was concentrated in areas 

that were expected to reduce their corruption levels, then this assumption would be violated. Later, I will 

provide reasons for what this is not the case. Using placebo tests, I will show that the results of the paper 

are robust to a set of alternative specifications.  

I first estimate (1) without controls (Column 1 in Table II) taking as a treatment variable being in 

a district benefited from canon transfers. The coefficient associated to the interaction is negative but not 

significant. This is not unexpected since receiving Mining Canon transfers is not the only source of 

variation in local government revenues. After adding a set of controls for the most important sources of 

revenues (see Appendix 1 for details), the coefficient associated to the interaction is still negative and 

becomes significant at 5% confidence level (column 2) with a magnitude of -0.015 (standard error 

0.007). This implies that after the increase of mineral prices, the probability of being asked to pay a 

bribe by a local public official lowers by 1.5 percentage points. This effect is large and represents a 52% 

reduction in the average probability of being asked to pay a bribe. The inclusion of controls for 

urbanization (column 3), household wealth (column 4) and a dummy for mineral producer districts 

(column 5) do not affect either the magnitude or the sign of the estimated relationship.  

                                                            
31 Notice that this specification is not the same as a standard differences-in-differences-in-differences (DDD). A standard 
DDD exploits variation within the treated areas while I am interested in the variation in a subset of treated districts. Gruber 
(1994) is the basic reference for DDD.  



 

22 
 

These results are consistent to a change in the definition of treatment area. Table III presents the 

DD results for a set of regressions in which the treatment area is restricted to be only mineral producer 

districts. The coefficient associated to the interaction between treatment and the dummy for years with 

high mineral prices is negative and significant in the simplest specification (column 1). This result is 

robust in magnitude and statistical significance after controlling for other type of transfers (column 2), 

urbanization (column 3) and household wealth (column 4). These coefficients are larger than those 

estimated above (nearly 33% higher) and suggest that transfers are having a stronger effect in districts 

where the minerals are extracted, which is expected since these districts receive –by law- more transfers 

from the central government than no producers located in a region benefited by Mining Canon. 

Nevertheless, the relationship is imprecisely estimated, casting doubts about its importance.           

In order to obtain additional evidence in this regard, I run the extended DD described in equation 

(2) using the same treatment definition as before. Results are reported in columns 5 to 8 of Table III. 

Without controls, the estimated coefficient for the original DD interaction is similar in sign as the 

previous results, but higher in magnitude and statistical significance (column 5). The coefficient 

associated to the triple interaction, which captures differences between mineral producer districts in the 

most benefited areas and mineral districts in areas modestly benefited from the large increase in 

revenues due to Mining Canon transfers, is around 0.047 and significant at 5% confidence level.  

It is important to contrasts these results to those obtained in column 1 as well as for the 

uncontrolled specifications in Table II. In all these cases, the simplest specification either lacks of 

statistical significance or it is weakly significant, which it may be related to not taking into account this 

differential effect of the treatment in the most benefited areas.    

As in previous specifications, including controls for the other transfers strengthens my results 

(column 6). This specification yields a point estimate of -0.028 (standard error 0.011) for the DD 
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interaction between treatment and post-treatment period, which is significant at 5%. The coefficient 

associated to the triple interaction remains positive and with the same magnitude (0.045) but significant 

at 1%. These estimates are robust to adding controls for urbanization (column 7) and household wealth 

(column 8).   

The estimates suggest that this effect of the variation in revenues due to the increase in prices of 

mineral resources on corruption is negative for the treated areas (a point estimate of -0.027). This effect 

is captured by the interaction between being a mineral producer district (and consequently getting a 

privileged access to rents generated by Mining) and being in a period characterized by extraordinary 

high prices of mineral resources. But the overall effect works in the opposite direction in the case of 

mineral producers located in the most benefited areas as it is captured by the higher point estimate of the 

triple interaction.  

Together, these results suggest differential impacts of canon transfers in my measure of 

corruption depending on the magnitude of the shock of mineral prices. For those places with moderate 

increase of transfers, the evidence suggests that corruption is affected negatively. However, in areas 

where the magnitude of the shock was large, corruption seems to be affected in a positive way.  

6.2 Instrumental variables         

The second empirical approach I use in this paper is based on an instrumental variables 

method32, which is motivated by the presence of a credible source of exogeneity in revenues due to 

fluctuations in international prices. The basic motivation for IV in the context of this paper is to provide 

an estimate for a more general parameter than the one recover in the previous section as well as to 

control for potential sources of endogeneity if the assumptions of the DD analysis do not hold. The 

previous DD analysis basically studies the impact of a particular event (a shock in transfers due to 

                                                            
32 See Imbens and Angrist (1994), Angrist, Imbens and Rubin (1996), Heckman (1997), among others. For an overview, see 
Wooldridge (2001), Imbens and Wooldridge (2009), Cameron and Trivedi (2005), Lee (2005), and Angrist and Pischke 
(2009). See also Abadie (2003) for non-linear treatment response models. 
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international prices of mineral resources) on corruption. However, a more interesting question is to 

analyze whether and how local revenues are related to corruption. Obviously, local revenues are 

endogenous but the shock in transfers induced by the increase of mineral resources prices provides an 

exogenous source of variation in revenues that can be exploited for recovering a causal relationship 

between this latter variable and corruption.    

Several specifications can be used in order to capture the source of variation in revenues 

available in the data. In this paper, I use the interaction between the (log) of Mining Canon transfers and 

a dummy variable for districts located in the most benefited regions as an instrument for local 

government revenues taking into account my previous results for the DD and the extended DD 

designs33. The estimated effect is a generalized local average treatment effect (LATE) for the 

observations in the most benefited areas. Angrist and Imbens (1995) show that the standard LATE 

framework can be extended to accommodate models with variable treatment intensity in which the Wald 

estimator is a weighted average of the unit causal response. Identification under this design requires the 

instrument being independent of all potential outcomes and treatment intensities implying that the 

Mining Canon transfers have no effect on corruption other than through its effect on local revenues. I 

will show later that there is no evidence against this assumption in the context of this paper.   

The first stage estimates the impact of this interaction on fiscal revenues and can be written as 

follows: 

'log (log * )jt j t jt j ijt ijtR b Canon MostBen X vα λ γ= + + + +             (3) 

The term log jtR  is a measure (in logs) of revenues allocated to the district j in period t . jα  and 

tλ  are respectively district and time fixed effects while log *jt jCanon MostBen is the interaction 

                                                            
33 Dube and Vargas (2008) use an interaction between the price of oil and a measure of oil production in their analysis of the 
impact of commodity price shocks on civil conflict in Colombia. I prefer to use an actual measure of transfers instead of an 
interaction between the mineral prices and some measure of mining potential in the mineral-rich areas because the Mining 
Canon transfers depend on actual production.   
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described above for district j  in period t . 
'
ijtX γ  includes household and district level characteristics and 

ijtv  is an error term. The standard errors are clustered at district level. 

The first stage estimates suggest that the relationship between the interaction and the log of 

revenues is strongly positive (Table IV). The estimated coefficient is 0.325 (standard error 0.07) and it is 

statistically significant at 1% confidence level (column 1). The interpretation of the coefficients is 

straightforward and represents the elasticity Mining Canon transfers-local revenues. The instrument has 

an important predictive power on the endogenous variable (F statistic is 109.85 in specification 1), 

suggesting that my design is less sensitive to weak instruments issues. These results are robust to the 

inclusion of controls for urbanization (column 2), household wealth (column 3) and household’s head 

characteristics (column 4). In particular, the F-statistic of the most complete specification is 53.04.    

The reduced form is presented in Table V. The interaction between the (log) of Mining Canon 

transfers and a dummy variable for districts located in the most benefited regions is associated positively 

with corruption with a point estimate of 0.008 (standard error 0.003). This result is robust to the 

inclusion of controls for urbanization (column 6), household wealth (column 7) and household’s head 

characteristics (column 8).    

The second stage estimates the impact of revenues on corruption. The basic specification is as 

follows:  

'logijt j t jt ijt ijty R Xα λ β δ ε= + + + +                (4) 

Where ijty is the outcome of interest for individual i  who lives in the district j  in period t . jα  

and tλ  are respectively district and time fixed effects. '
ijtX δ  includes household and district level 

characteristics and ijtε  is an error term. The parameter of interest is β  which recovers the causal effect 

of interest.   
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Table V presents the results for IV-2SL estimation of equation (4). This procedure is preferred 

given the dichotomous nature of the dependent variable (Wooldridge 2001). The results suggest that 

revenues are positive associated with the measure of corruption used in this paper after controlling for 

other transfers (column 1). The estimated coefficient is 0.024 (standard error 0.009), suggesting that a 

unit change in the log of local revenues increases the probability of being asked to pay a bribe by 2.4 

percentage points. The effect is large, representing an increase of 80% in the average probability of 

being required to make a unofficial payment to local public servant. This result is still robust after 

controlling for urbanization (column 2), household wealth (column 3) and household’s head 

characteristics (column 4). In all the cases, the coefficient is the same with a level of statistical 

significance of 1%.  

Since I am using the variation in the log of Mining Canon transfers for those areas in which the 

increase of this type of transfers was huge, the positive effect of revenues on corruption is expected and 

consistent with the DD and DDD results discussed above. The estimated effects are local and therefore 

are recovering only part of my previous story. 

6.3 Discussion        

So far, the empirical results suggest that differential effects of transfers on corruption are present 

in the data. While in general it seems to be the case that Mining Canon transfers are inducing a reduction 

in corruption as suggested by the DD analysis, this effect is countered by the positive effect of transfers 

on corruption in areas that were extraordinarily benefited from the boom of prices in mineral resources. 

The results for the IV approach, which estimates a local average treatment effect for these areas, are 

consistent with the findings of the DD and DDD analysis providing evidence of a positive impact of 

local revenues on corruption in the most benefited areas from the large increase of Mining Canon 
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transfers due to the positive shock of the increase in mineral prices. This requires a more detailed 

analysis of the causal channels that explain these results.  

One potential explanation is that public officials of these most benefited areas realize the 

temporary nature of the shock and want to take advantage of the boom by increasing their demand (and 

possibly prices) of bribes. Therefore, even in the case that their salaries were increasing over the period, 

they have incentives for requesting more bribes. This merits further analysis in the future.        

7. Robustness checks  

7.1 Placebo tests 

As discussed above, my identification strategy relies in the fact that behavior of public officials 

in the Peruvian local governments must be sensitive to the revenues shock, or more generally, to 

changes in economic conditions of the local governments they work for. In contrast, public officials 

working in the same areas whose wages are related to decisions taken for the central government, should 

not be affected by the revenue shock. I use this intuition and run a robustness check doing the analysis 

performed before for other public officials. My story will be consistent if not effect of Mining Canon 

transfers is found for these officials. 

Table VI presents the result of DD and the extended DD analysis for the case of judiciary 

workers. The coefficients associated to the double and triple interactions are not significant. However, I 

do find a negative effect of the increase of prices in the most benefited areas. The results for the IV 

approach are also consistent and no effect of transfers is found (results not shown, available upon 

request). The results of the analysis for the police are also similar, as it is shown in Table VII.  

7.2 Potential violations of the exclusion restriction        

The validity of the exclusion restriction is supported by the fact that the change of prices affected 

basically fiscal revenues and not production levels. This fact is largely explained by the characteristic of 
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the mining activity, which lack of linkages with other sectors of the economy and only employs 1% of 

the labor force. Thus, it is arguably that the exclusion restriction holds in this context, since the 

international price of minerals only affect my corruption measure through its effect on fiscal revenues.  

In order to provide evidence in that regard, I estimate the same extended DD model for 

household incomes. If the exclusion restriction is invalid, we should observe that transfers have a direct 

effect on household incomes and therefore it would be difficult to isolate the demand and supply of 

corruption in my design. Results for this analysis are presented in Table VIII. I find no evidence of 

changes in household incomes due to the treatment. This is also valid for the case of the most benefited 

areas. Although this does not excluded other potential sources of violation to the exclusion restriction, at 

least provides some evidence in favor of the validity of my research design.  

8. Conclusions     

This paper studies the impact of local revenues, a proxy of the local governments’ economic 

conditions, upon corruption at local level, measured as the extent of the demand of unofficial payments 

by local civil servants. In order to address the endogeneity of corruption to economic conditions, I 

exploit a natural experiment in which a large increase in local revenues is observed due to the interaction 

of a rule of the fiscal system in Peru that forces the central government to allocate 50% of the income 

taxes paid by mining companies to the regional and local governments where these resources are 

extracted, with an extraordinary rise of the international prices of these resources experienced during the 

past years. Because of this, these mineral-rich local governments experienced a large increase of their 

fiscal revenues compared to those local governments without mineral resources. Therefore, by 

comparing the bribery-behavior of public officials from local governments with and without mineral 

resources, before and after the shock, I shed light on the causal effect of local revenues on bribery-based 

corruption.  
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I find a significant effect of revenues on bribery-based corruption in Peru. Using a DD approach, 

I find that after the increase of prices of mineral resources the predicted probability of being asked to 

provide a bribe by public officials in local governments benefited with Mining Canon transfers reduces 

by 1.5-1.8 percentage points. This effect is large since represents a reduction in the average probability 

of being required to pay a bribe by local civil servant of 52%. This effect is larger in producer districts (a 

reduction of 2.0-2.7 percentage points). 

However, when using an extended DD for capturing differential effects in those areas most 

benefited from the positive shock of mineral prices, I find a positive effect on corruption with an 

increase in the former predicted probability of 0.043. Taken together, these results suggest that the 

transfers have differential effects depending on the magnitude of the shock. The IV results, which 

capture the local average treatment effect for the most benefited areas, are consistent with the DD and 

the extended DD analysis. I find that an increase of one unit in the log of local revenues increases the 

probability of being required to pay a bribe by 2.4 percentage points. This effect is large and represents 

an increase of 80% in the average probability of being asked to pay a bribe.   

These results leave a number of open questions related to the mechanisms behind this differential 

effect of transfers. More research is needed in this area in order to shed light on these questions.  

9. Bibliography 

Abadie, Alberto. 2003. “Semiparametric instrumental variable estimation of treatment response 
models”. Journal of Econometrics, Vol. 113, pp. 231-263.  

Abdallah, Wahid; Shymal Chowdhury and Kazi Iqbal. 2009. “Corruption in health sector: Evidence 
from unofficial consultation fees in Bangladesh”. Mimeo. University of Washington.  

Ades, Albert and Rafael Di Tella. 1997. “National champions and corruption: Some unpleasant 
interventionist arithmetic”. Economic Journal, Vol. 107, pp. 1023-1042.  

Ades, Albert and Rafael Di Tella. 1999. “Rents, competition, and corruption”. American Economic 
Review, Vol. 89, pp.982-993.  



 

30 
 

Angrist, Joshua and Guido Imbens. 1995. “Two-stage least square estimation of average causal effects 
in models with variable treatment intensity”, Journal of the American Statistical Association. Vol. 90, 
pp. 431-442. 

Angrist, Joshua; Guido Imbens and Donald Rubin. 1996. “Identification of causal effects using 
instrumental variables”, Journal of the American Statistical Association. Vol. 91, pp. 444-455. 

Angrist, Joshua and J.S. Pischke. 2009. Mostly Harmless Econometrics: An empiricist’s companion. 
Princeton University Press. New Jersey.  

Arellano, Javier. 2008. “Resurgimiento minero en el Perú: ¿Una versión moderna de una vieja 
maldición?” Colombia Internacional, Vol. 67, ene-junio, pp.60-83.  

Athey, Susan and Guido Imbens. 2006. “Identification and inference in nonlinear differences-in-
differences models”. Econometrica, Vol. 74, pp.431-497.  

Banerjee, Abhijit; Rema Hanna and Sendhil Mullainathan. 2009. “Corruption”. Mimeo. Harvard 
University. 

Bardhan, Pranab. 1997. “Corruption and development: A review of issues”. Journal of Economic 
Literature, Vol. 35, pp. 1320-1346.  

Becker, Gary and George Stigler. 1974. “Law enforcement, malfeasance, and compensation of 
enforcers”. Journal of Legal Studies, Vol. 3, pp.1-18.  

Bertrand, Marianne; Esther Duflo and Sendhil Mullainathan. 2004. “How much should we trust 
differences-in-differences estimates?”. The Quarterly Journal of Economics, Vol.119, pp. 249-275. 

Cameron, Colin; Jonah Gelbach and Douglass Miller. 2007. “Bootstrap-based improvements for 
inference with clustered errors”. NBER technical working paper series 344. Cambridge. 

Cameron, A. Colin and Pravin Trivedi. 2005. Microeconometrics. Cambridge University Press. 

Dancourt, Oscar. 1999. “Neoliberal reforms and macroeconomic policy in Peru”. CEPAL Review, Vol. 
67, April, pag. 51-73. Santiago. 

Di Tella, Rafael and Ernesto Schargrodsky. 2003. “The role of wages and auditing during a crackdown 
on corruption in the city of Buenos Aires”. Journal of Law and Economics, Vol. XLVI, April, pp. 269-
292.  

Dube, Oeindrila and Juan Vargas. 2008. “Commodity price shocks and civil conflict: Evidence from 
Colombia”. Mimeo. Harvard University. 



 

31 
 

Ferraz, Claudio and Frederico Finan. 2008. “Exposing corrupt politicians: The effects of Brazil’s 
publicily released audits on electoral outcomes”. The Quarterly Journal of Economics, Vol.123, pp.703-
745.   

Fisman, Raymond and Edward Miguel. 2007. “Corruption, norms, and legal enforcement: Evidence 
from diplomatic parking tickets”. Journal of Political Economy, Vol. 115, pp. 1020-1048.  

Frenkel, Jeffrey. 2008. “Falling interest rates explain rising commodity prices” Available at: 
http://content.ksg.harvard.edu/blog/jeff_frankels_weblog/2008/03/17/falling-interest-rates-explain-
rising-commodity-prices/  

Gamboa-Cavazos, Mario; Vidal Garza-Cantu and Emiliano Salinas. 2007. “The organization of 
corruption: Political horizons and special interest”. Mimeo. Harvard University. Cambridge. 

Gorodnichenko, Yuriy and Klara Sabirianova Peter. 2007.”Public sector pay and corruption: Measuring 
bribery from micro data”. Journal of Public Economics, Vol.91, pp. 963-991. 

Gruber, Jonathan. 1994. “The incidence of mandated maternity benefits”. American Economic Review, 
Vol. 84, pp. 622-641.  

Hansen, Christian. 2007. “Generalized least squares inference in panel and multilevel models with serial 
correlation and fixed effects”. Journal of Econometrics, Vol. 140, pp. 670-694.  

Heckman, James. 1997. “Instrumental variables: A study of implicit behavioral assumptions in one 
widely used estimator”. Journal of Human Resources, Vol.32, pp. 441-462. 

Herrera, Javier; Mireille Razafinddrakoto and Francois Roubaud. 2005. “Governance, democracy and 
poverty reduction: Lessons drawn from household surveys in sub-Saharan Africa and Latin America”. 
Ibero-America Institute for Economic Research working paper No 136. Goettingen.  

Hunt, Jennifer. 2005. “Why are some public officials more corrupt than others?”. NBER working paper 
series 11595. Cambridge. 

Hunt, Jennifer. 2007a. “Bribery in health care in Peru and Uganda”. Mimeo. McGill University. 

Hunt, Jennifer. 2007b. “How corruption hits people when they are down”. Journal of Development 
Economics, Vol.84, pp. 574-589. 

Hunt, Jennifer and Sonia Laszlo. 2005. “Bribery: Who pays, who refuses, what are the payoffs?”. 
Mimeo. McGill University.  

Hunt, Jennifer and Sonia Laszlo. 2007. “Is bribery really regressive?: Bribery’s costs, benefits and 
mechanisms”. Mimeo. McGill University.  



 

32 
 

Imbens, Guido and Joshua Angrist. 1994. “Identification and estimation of local average treatment 
effects”. Econometrica, Vol.62, pp. 467-475. 

Imbens, Guido and Jeffrey Wooldridge. 2009. “Recent developments in the econometrics of program 
evaluation”. Journal of Economic Literature, Vol. XLVII, March 2009, pp. 5-86. 

Kaufmann, Daniel; Judit Montoriol and Francisca Recantini. 2005. “How does bribery affect public 
service delivery? Micro-evidence from service users and public officials in Peru”. Mimeo. The World 
Bank.  

Lee, Myoung-Jae. 2005. Micro-Econometrics for Policy, Program, and Treatment Effects. Oxford 
University Press. 

Liang, Kung-Yee and Scott Zeger. 1986. “Longitudinal data analysis using generalized linear models”. 
Biometrika, Vol. 73, pp.13-22.  

McMillan, John and Pablo Zoido. 2004. “How to subvert democracy: Montesinos in Peru”. Journal of 
Economics Perspectives, Vol.18, pp. 69-92. 

Miguel, Edward; Shanker Satyanath and Ernest Sergenti. 2004. “Economic shocks and civil conflict: An 
instrumental variables approach”. Journal of Political Economy, Vol.112, pp. 725-753. 

Moulton, Brent. 1986. “Random group effects and the precision of regression estimates”. Journal of 
Econometrics, Vol. 32, pp. 385-397.  

Olken, Benjamin. 2007. “Monitoring corruption: Evidence from a field experiment in Indonesia”. 
Journal of Political Economy, Vol.115, pp. 200-249. 

Olken, Benjamin. 2009. “Corruption perceptions vs. corruption reality”. Forthcoming Journal of Public 
Economics. 

Olken, Benjamin and Patrick Barron. 2009. “The simple economics of extortion: Evidence from 
trucking in ACEH”. Journal of Political Economy, Vol. 115, pp. 417-452.  

Roubini, Noriel. 2006. “Commodity prices sharp rise…and recent sharp fall: bubbles or fundamentals?” 
Available at: http://www.rgemonitor.com/roubini-
monitor/128552/commodity_prices_sharp_riseand_recent_sharp_fall_bubbles_or_fundamentals  

Shleifer, Andrei and Robert Vishny. 1993. “Corruption”. The Quarterly Journal of Economics, Vol.108, 
No 3, pp. 599-617.  

Treisman, Daniel. 2000. “The causes of corruption: a cross-national study”. Journal of Public 
Economics, Vol. 76, pp. 399-457.  



 

33 
 

White, Halbert. 1980. “A heteroskedasticity-consistent covariance matrix estimator and a direct test for 
heteroskedasticity”. Econometrica, Vol. 48, pp.817-838.  

Wooldridge, Jeffrey. 2001. Econometric Analysis of Cross-section and Panel Data. MIT Press. 

Wooldridge, Jeffrey. 2006. “Cluster-sample methods in applied econometrics: An extended analysis”. 
Mimeo. Michigan State University.      

 
 



 

34 
 

Appendix 1: Variable Definitions 

Variable Description 
Most benefited area 1 if the district belongs to the 4 major benefited regions of Mining Canon 

transfers (Ancash, Cajamarca, Moquegua and Tacna) 
Mineral producer 1 if the district produces some type of mineral 
Total revenues District`s total revenues (Millions of Soles) 
Total transfers of canon District`s total canon transfers (Millions of Soles)  
Receiver of Mining Canon 1 if the district receives transfers from Mining Canon 
Bribery episode in:   
The  municipal government 1 if household has experienced an episode of bribery in the municipality 
The judicial system 1 if household has experienced an episode of bribery in the judicial system 
The PNP police station 1 if household has experienced an episode of bribery in a PNP police station 
Urban  1 if geographical coverage is urban 
Own bike 1 if the household has a bike 
Own car/van 1 if the household has a car/van 
Own tricycle 1 if the household has a tricycle 
Own motorbike 1 if the household has a motorbike 
Own truck 1 if the household has a truck 
Own mototaxi 1 if the household has a mototaxi 
Log (1+Consumption)  Logarithm of the monthly household consumption 
Number of earners Number of earners at the household 
Own residence through occupation 1 if the residence was obtained by occupation 
Age Age (in years) of household head 
Gender (Male=1) 1 if the gender of the household head is male 
Marital status (Married=1) 1 if the marital status of the household head is married or cohabitant 
Elementary school (incomplete) 1 if the highest education level is elementary school (incomplete) 
Elementary school (complete) 1 if the highest education level is elementary school (complete) 
High school (incomplete) 1 if the highest education level is high school (incomplete) 
High school (complete) 1 if the highest education level is high school (complete) 
University (incomplete) 1 if the highest education level is University (incomplete) 
University (complete) 1 if the highest education level is University (complete) 
Log (1+Municipal Compensation 
Fund) 

Logarithm of the Municipal Compensation Fund  

Receipt of transfers from:     
Oil canon 1 if the district receives transfers of Oil canon 
Mining Canon 1 if the district receives transfers of Mining Canon 
Hydropower canon 1 if the district receives transfers of Hydropower canon 
Forest canon 1 if the district receives transfers of Forest canon 
Royalties 1 if the district receives transfers of Royalties 
Canon gas field 1 if the district receives transfers of Canon gas field 
Fishing canon  1 if the district receives transfers of Fishing canon  
Mining royalties 1 if the district receives transfers of Mining royalties 
FOCAM royalties 1 if the district receives transfers of FOCAM royalties 
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Graph 1: Evolution of commodity prices 

 

Source: Ministry of Energy and Mines.  
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Graph 2: Evolution of total exports, mineral exports and mining canon transfers 

  
Source: Ministry of Economic and Finance.  

 

Graph 3: Index of price and quantum of mineral exports 

 
Source: Central Bank of Peru 

 

0
10

00
0

20
00

0
30

00
0

M
ill

io
ns

 o
f U

S$

1996 1998 2000 2002 2004 2006 2008
Year

Total exports Mineral exports

0
10

00
20

00
30

00
40

00
M

ill
io

ns
 o

f N
ue

vo
s 

S
ol

es
 (1

99
6 

pr
ic

es
)

1997 1999 2001 2003 2005 2007
Year



 

37 
 

 

Table I: Descriptive Statistics 
Variable       I. Full 

Sample II.Receiver of mining canon III.Mineral producer IV.Year 

            No Yes No Yes 2002 2003 2004 2005 2006 
      Obs. Mean S.d. Mean S.d. Mean S.d. Mean S.d. Mean S.d. Mean S.d. Mean S.d. Mean S.d. Mean S.d. Mean S.d. 
I.Revenues and transfers                                             
Total Revenues     86539 28.9 78.3 22.5 29.8 30.2 84.4 29.4 79.8 17.6 26.4 21.8 54.9 22.1 56.7 30.2 80.6 33.5 91.2 33.6 89.7 
Total Tranfers of canon   86539 2.1 7.4 2.4 4.7 2.0 7.8 1.8 6.1 7.9 19.8 0.5 1.3 0.8 1.7 1.3 2.3 2.6 6.9 4.4 13.3 
II.Corruption measures                                             
Used an official of :                                              
The  municipal government     85907 0.27 0.44 0.28 0.45 0.27 0.45 0.27 0.44 0.27 0.45 0.22 0.41 0.25 0.44 0.28 0.45 0.30 0.46 0.30 0.46 
The judicial system   85911 0.04 0.19 0.03 0.18 0.04 0.20 0.04 0.19 0.03 0.18 0.04 0.20 0.04 0.19 0.04 0.18 0.04 0.19 0.04 0.19 
The PNP police station   85911 0.05 0.23 0.04 0.20 0.06 0.23 0.05 0.23 0.06 0.24 0.06 0.23 0.06 0.23 0.06 0.23 0.05 0.21 0.05 0.23 
Bribery episode in:                                             
The  municipal government     23662 0.03 0.17 0.03 0.18 0.03 0.16 0.03 0.17 0.02 0.14 0.06 0.24 0.04 0.19 0.02 0.14 0.02 0.14 0.02 0.12 
The judicial system   3322 0.12 0.32 0.14 0.35 0.11 0.31 0.12 0.32 0.11 0.31 0.15 0.36 0.19 0.39 0.09 0.28 0.09 0.29 0.07 0.26 
The PNP police station     4437 0.34 0.47 0.27 0.45 0.35 0.48 0.33 0.47 0.45 0.50 0.30 0.46 0.43 0.49 0.32 0.47 0.32 0.47 0.34 0.47 
III.Regional controls                                             
Geographical coverage (urban = 1) 91150 0.65 0.48 0.63 0.48 0.67 0.47 0.65 0.48 0.62 0.48 0.65 0.48 0.65 0.48 0.65 0.48 0.65 0.48 0.65 0.48 
IV.Household characteristics                                             
Own bike     89139 0.29 0.45 0.27 0.44 0.30 0.46 0.29 0.45 0.29 0.45 0.27 0.44 0.29 0.45 0.29 0.46 0.29 0.46 0.30 0.46 
Own car/van     89139 0.08 0.28 0.04 0.20 0.10 0.29 0.08 0.28 0.10 0.31 0.09 0.28 0.09 0.29 0.09 0.28 0.08 0.27 0.08 0.27 
Own tricycle     89140 0.04 0.19 0.02 0.15 0.04 0.19 0.04 0.19 0.04 0.19 0.04 0.20 0.04 0.19 0.04 0.19 0.03 0.18 0.03 0.18 
Own motorbike     89136 0.02 0.14 0.04 0.19 0.02 0.13 0.02 0.14 0.03 0.17 0.02 0.13 0.02 0.13 0.02 0.14 0.02 0.15 0.03 0.16 
Own truck     89139 0.01 0.08 0.01 0.08 0.01 0.08 0.01 0.08 0.01 0.09 0.01 0.08 0.01 0.08 0.01 0.08 0.01 0.09 0.01 0.07 
Own mototaxi     89139 0.01 0.12 0.03 0.16 0.01 0.11 0.01 0.12 0.01 0.11 0.01 0.10 0.01 0.10 0.01 0.12 0.02 0.12 0.02 0.13 
Log Consumption    91150 7.96 1.02 7.87 0.97 8.01 1.02 7.96 1.03 7.98 0.96 6.78 0.85 8.21 0.81 8.25 0.81 8.25 0.82 8.33 0.83 
Number of earners   91150 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 
Own residence through invasion   91148 0.04 0.20 0.07 0.25 0.04 0.20 0.04 0.21 0.01 0.11 0.06 0.24 0.04 0.19 0.03 0.18 0.04 0.19 0.04 0.20 
V.Individual characteristics (household 
head)                                           

Age     91150 49 16 48 15 50 16 49 16 48 15 48 16 49 16 49 16 50 16 50 16 
Gender (Male=1)   91150 0.78 0.41 0.80 0.40 0.78 0.41 0.78 0.41 0.83 0.37 0.80 0.40 0.79 0.41 0.79 0.41 0.77 0.42 0.78 0.42 
Marital status (Married=1)   91134 0.72 0.45 0.74 0.44 0.71 0.45 0.72 0.45 0.76 0.43 0.73 0.45 0.73 0.45 0.72 0.45 0.71 0.45 0.71 0.45 
Elementary school (incomplete)   90846 0.29 0.46 0.31 0.46 0.28 0.45 0.29 0.45 0.31 0.46 0.31 0.46 0.30 0.46 0.29 0.45 0.30 0.46 0.28 0.45 
Elementary school (complete)   90846 0.17 0.38 0.19 0.39 0.17 0.37 0.17 0.38 0.15 0.36 0.17 0.37 0.18 0.38 0.18 0.38 0.17 0.38 0.18 0.38 
High school (incomplete)   90846 0.13 0.34 0.15 0.35 0.13 0.34 0.13 0.34 0.14 0.35 0.14 0.35 0.13 0.34 0.13 0.34 0.13 0.34 0.13 0.34 
High school (complete)   90846 0.21 0.41 0.20 0.40 0.21 0.41 0.21 0.41 0.21 0.41 0.20 0.40 0.21 0.41 0.20 0.40 0.21 0.41 0.21 0.41 
University (incomplete)   90846 0.05 0.22 0.04 0.20 0.05 0.22 0.05 0.22 0.04 0.21 0.05 0.22 0.04 0.20 0.05 0.21 0.05 0.22 0.05 0.22 
University (complete)   90846 0.14 0.35 0.11 0.32 0.15 0.36 0.14 0.35 0.14 0.34 0.13 0.34 0.14 0.35 0.15 0.36 0.14 0.35 0.15 0.36 
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VI.Municipal Characteristics                                              
Log (1+municipal compensation fund) 91085 14.80 1.36 14.94 1.34 14.77 1.36 14.81 1.36 14.56 1.24 14.56 1.29 14.57 1.28 14.77 1.33 14.89 1.37 15.07 1.40 
Receipt of transfers from:                                               
Oil canon     91085 0.08 0.28 0.30 0.46 0.04 0.20 0.09 0.28 0.00 0.00 0.09 0.28 0.09 0.28 0.09 0.28 0.08 0.27 0.08 0.27 
Mining canon     91085 0.84 0.37 -   -   0.83 0.37 0.96 0.19 0.82 0.38 0.82 0.38 0.76 0.43 0.86 0.34 0.92 0.27 
Hydropower canon   91085 0.56 0.50 0.07 0.26 0.65 0.48 0.55 0.50 0.68 0.47 0.45 0.50 0.51 0.50 0.56 0.50 0.61 0.49 0.61 0.49 
Forest canon     91085 0.71 0.45 0.68 0.46 0.72 0.45 0.71 0.46 0.81 0.39 0.40 0.49 0.81 0.39 0.75 0.43 0.70 0.46 0.90 0.30 
Royalties     91085 0.01 0.08 0.00 0.04 0.01 0.09 0.01 0.08 0.00 0.00 -   -   -   0.03 0.16 0.00 0.02 
Canon gas field     91085 0.04 0.18 0.07 0.25 0.03 0.17 0.03 0.18 0.04 0.19 -   -   0.05 0.22 0.06 0.23 0.05 0.22 
Fishing canon      91085 0.33 0.47 0.20 0.40 0.35 0.48 0.33 0.47 0.33 0.47 -   0.55 0.50 0.54 0.50 0.31 0.46 0.30 0.46 
Mining royalties   91085 0.32 0.47 0.03 0.16 0.38 0.48 0.32 0.47 0.32 0.47 -   -   -   0.61 0.49 0.81 0.39 
FOCAM royalties   91085 0.05 0.22 0.02 0.15 0.05 0.23 0.05 0.21 0.08 0.27 -   -   -   0.11 0.32 0.11 0.31 
                                                
Note: The unit of observation is the household.                                           
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Table II: Impact of Mining Canon Transfers in the Probability of a Bribery Episode in Local 
Governments 

  Difference in Differences Estimates 
  (1) (2) (3) (4) (5) 
  Dependent variable: 1=If bribery episode in the  municipal 

government 
Treatment (1= Canon receiver after 
increase of prices) -0.010 -0.015** -0.015** -0.013* -0.014* 

  (0.007) (0.007) (0.007) (0.007) (0.008) 
Mineral producer         0.022 
          (0.029) 
Transfer controls           
Log (1+Municipal Compensation 
Fund)  -0.026** -0.026** -0.027** -0.027** 

  (0.011) (0.011) (0.011) (0.011) 
The district receives:            
Oil canon? 0.006 0.006 0.005 0.005 
  (0.005) (0.005) (0.004) (0.004) 
Hydro canon? -0.003 -0.003 -0.003 -0.002 
  (0.007) (0.007) (0.007) (0.007) 
Forest canon? 0.003 0.004 0.004 0.004 
  (0.005) (0.005) (0.005) (0.005) 
Royalties? 0.013 0.013 0.013 0.014 
  (0.009) (0.009) (0.009) (0.009) 
Gas canon? -0.017 -0.017 -0.016 -0.015 
  (0.014) (0.014) (0.014) (0.014) 
Fishing canon? -0.011 -0.011 -0.011 -0.011 
  (0.008) (0.008) (0.008) (0.008) 
Mining Royalties? 0.015*** 0.015*** 0.015*** 0.016** 
  (0.005) (0.005) (0.005) (0.007) 
FOCAM Royalties? 0.015** 0.015** 0.014** 0.014** 
  (0.007) (0.007) (0.006) (0.006) 
Constant 0.065*** 0.433*** 0.430*** 0.395** 0.400** 
  (0.005) (0.165) (0.165) (0.166) (0.166) 
District Fixed Effects Yes Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes Yes 
Urbanization control No No Yes  Yes Yes 
Household level controls No No No Yes Yes 
Mean dependent variable 0.03 
Observations 23,662 22,580 22,580 22,484 22,484 
R-Squared 0.011 0.012 0.012 0.013 0.014 
Note:  * significant at 10%; ** significant at 5%; *** significant at 1%. Huber-White standard errors 
clustered at the district level. Controls includes a dummy for whether the household is an urban area, assets 
possession (car, bike, etc.), household consumption, number of earners, and a dummy for whether the 
dwelling was obtained through occupation. See Appendix 1 for details.  
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Table III: Impact of Mining Canon Transfers in the Probability of a Bribery Episode in Local Governments (Producer Districts) 

  Difference in Differences Estimates 
  (1) (2) (3) (4) (5) (6) (7) (8) 
  Dependent variable: 1=If bribery episode in the  municipal government 
Treatment (1= Producer district after 
increase of prices) -0.020* -0.020* -0.020* -0.020* -0.027** -0.028** -0.027** -0.027** 

  (0.012) (0.011) (0.011) (0.011) (0.012) (0.011) (0.011) (0.011) 
  
Mineral producer*Most Benefited 
Area     -0.002 -0.002 -0.002 -0.001 

  (0.012) (0.011) (0.011) (0.011) 
After increase prices*Most Benefited 
Area     0.008* 0.012* 0.012* 0.013* 

  (0.005) (0.006) (0.006) (0.007) 
Mineral producer*After increase 
prices*Most Benefited Area     0.047** 0.045*** 0.045*** 0.043** 

  (0.019) (0.017) (0.017) (0.017) 
Transfer controls                 
Log (1+Municipal Compensation 
Fund)  -0.024** -0.024** -0.026**  -0.022* -0.022* -0.024** 

  (0.012) (0.012) (0.011) (0.011) (0.011) (0.011) 
The district receives:                  
Oil canon? 0.003 0.003 0.003 0.004 0.004 0.003 
  (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) 
Hidro canon? -0.004 -0.004 -0.003 -0.001 -0.001 -0.000 
  (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) 
Forest canon? 0.003 0.003 0.003 0.003 0.003 0.003 
  (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) 
Royalties? 0.007 0.006 0.007 0.004 0.004 0.004 
  (0.008) (0.008) (0.008) (0.007) (0.007) (0.007) 
Gas canon? -0.021 -0.021 -0.020 -0.022* -0.022* -0.021 
  (0.014) (0.014) (0.014) (0.013) (0.013) (0.013) 
Fishing canon? -0.011 -0.011 -0.011 -0.013 -0.013 -0.014 
  (0.008) (0.008) (0.008) (0.009) (0.009) (0.009) 
Mining Royalties? 0.008* 0.008* 0.009** 0.007 0.007 0.008* 
  (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) 
FOCAM Royalties? 0.015** 0.015** 0.014** 0.017** 0.017** 0.016** 
  (0.007) (0.007) (0.006) (0.007) (0.007) (0.007) 
Constant 0.065*** 0.414** 0.411** 0.380** 0.065*** 0.384** 0.381** 0.350** 
  (0.005) (0.167) (0.167) (0.167) (0.005) (0.166) (0.166) (0.166) 
District Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes 
Urbanization control No No Yes  Yes No No Yes Yes 
Household level controls No No No Yes No No No Yes 
Mean dependent variable 0.03 
Observations 23,662 22,580 22,580 22,484 22,484 22,580 22,580 22,484 
R-Squared 0.011 0.012 0.012 0.013 0.014 0.012 0.012 0.014 
Note:  * significant at 10%; ** significant at 5%; *** significant at 1%. Huber-White standard errors clustered at the district level. Controls includes 
a dummy for whether the household is an urban area, assets possession (car, bike, etc.), household consumption, number of earners, and a dummy 
for whether the dwelling was obtained through occupation. See Appendix 1 for details.  
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Table IV: The Impact of Mining Canon Transfers on Local Revenues 

    First Stage 
    (1) (2) (3) (4) 
    Log (Total Revenues) 
            
Log (Mining 
Canon)*MostBenefitedArea   0.334*** 0.333*** 0.334*** 0.334*** 

    (0.050) (0.050) (0.050) (0.049) 
Transfer controls           
Log (Municipal Compensation 
Fund)   0.429** 0.429** 0.431** 0.431** 

    (0.063) (0.063) (0.063) (0.063) 
The district receives:            
Oil canon?   -0.019 -0.020 -0.020 -0.020 
    (0.040) (0.040) (0.040) (0.040) 
Hidro canon?   0.088 0.088 0.088 0.088 
    (0.040) (0.040) (0.041) (0.041) 
Forest canon?   0.009 0.009 0.009 0.009 
    (0.017) (0.017) (0.017) (0.017) 
Royalties?   -0.126 -0.126 -0.125 -0.124 
    (0.084) (0.084) (0.083) (0.083) 
Gas canon?   0.307* 0.307* 0.307* 0.306* 
    (0.079) (0.079) (0.079) (0.079) 
Fishing canon?   0.071 0.071 0.071* 0.071* 
    (0.020) (0.021) (0.021) (0.021) 
FOCAM Royalties?   0.102*** 0.102*** 0.102*** 0.102*** 
    (0.030) (0.030) (0.030) (0.030) 
            
F-value   109.85  103.03  70.09  53.04  

District Fixed Effects   Yes Yes Yes Yes 
Year Fixed Effects   Yes Yes Yes Yes 
Urbanization control   No Yes Yes  Yes 
Household level controls   No No Yes Yes 
Household's head controls   No No No Yes 
Mean dependent variable   
Observations  22546 22546 22450 22425 
R-Squared  0.696 0.696 0.697 0.190 

Note:  * significant at 10%; ** significant at 5%; *** significant at 1%. Huber-White standard errors 
clustered at the district level. Controls includes a dummy for whether the household is an urban area, 
assets possession (car, bike, etc.), household consumption, number of earners, a dummy for whether 
the dwelling was obtained through occupation, and characteristics of the household head (age, 
gender, education and civil status). See Appendix 1 for details.  
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Table V: The Impact of Revenues on Corruption 

  IV-2SLS   Reduced Form 
  (1) (2) (3) (4)   (5) (6) (7) (8) 
  Bribery episode in the  municipal government   Bribery episode in the  municipal government 
Log (Total Revenues) 0.024*** 0.024*** 0.024*** 0.024***           
  (0.009) (0.009) (0.009) (0.009)           
Log (Mining 
Canon)*MostBenefitedArea           0.008*** 0.008*** 0.008*** 0.008*** 

            (0.003) (0.003) (0.003) (0.003) 
Transfer controls                   
Log (Municipal Compensation 
Fund) -0.033*** -0.033*** -0.035*** -0.036***   -0.023** -0.023** -0.025** -0.025** 

  (0.013) (0.013) (0.013) (0.013)   (0.012) (0.012) (0.012) (0.012) 
The district receives:                    
Oil canon? 0.005 0.004 0.004 0.004   0.004 0.004 0.004 0.003 
  (0.005) (0.005) (0.005) (0.006)   (0.005) (0.005) (0.005) (0.005) 
Hidro canon? -0.001 -0.001 -0.001 -0.002   0.001 0.001 0.001 0.000 
  (0.007) (0.007) (0.007) (0.007)   (0.007) (0.007) (0.007) (0.007) 
Forest canon? 0.002 0.002 0.002 0.002   0.002 0.002 0.002 0.002 
  (0.005) (0.005) (0.005) (0.005)   (0.005) (0.005) (0.005) (0.005) 
Royalties? 0.003 0.003 0.003 0.003   -0.000 -0.000 -0.000 -0.000 
  (0.008) (0.008) (0.008) (0.008)   (0.007) (0.007) (0.007) (0.007) 
Gas canon? -0.032** -0.032** -0.031** -0.030**   -0.024* -0.024* -0.024* -0.022* 
  (0.014) (0.014) (0.014) (0.014)   (0.014) (0.014) (0.014) (0.014) 
Fishing canon? -0.016* -0.016* -0.016* -0.017*   -0.014 -0.014 -0.014* -0.015* 
  (0.009) (0.009) (0.009) (0.009)   (0.008) (0.008) (0.008) (0.008) 
FOCAM Royalties? 0.017** 0.017** 0.016** 0.016***   0.019*** 0.019*** 0.019*** 0.019*** 
  (0.007) (0.007) (0.006) (0.006)   (0.007) (0.007) (0.007) (0.007) 
Constant           0.382** 0.378** 0.350** 0.360** 
            (0.167) (0.167) (0.167) (0.168) 
District Fixed Effects Yes Yes Yes Yes   Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes   Yes Yes Yes Yes 
Urbanization control No Yes Yes Yes   No Yes Yes  Yes 
Household level controls No No Yes Yes   No No Yes Yes 
Household's head controls No No No Yes   No No No Yes 
Mean dependent variable 0.03 
Observations 22546 22546 22450 22425  22580 22580 22484 22459 
R-Squared 0.011 0.011 0.013 0.015  0.012 0.012 0.013 0.015 
Note:  * significant at 10%; ** significant at 5%; *** significant at 1%. Huber-White standard errors clustered at the district level. Controls 
includes a dummy for whether the household is an urban area, assets possession (car, bike, etc.), household consumption, number of earners, a 
dummy for whether the dwelling was obtained through occupation, and characteristics of the household head (age, gender, education and civil 
status). See Appendix 1 for details.  
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Table VI: Placebo Test 

Impact of Mining Canon Transfers in the Probability of a Bribery Episode in the Judiciary (Producer Districts) 

  Difference in Differences Estimates 
  (1) (2) (3) (4) (5) (6) (7) (8) 
  Dependent variable: 1=If bribery episode in the Judiciary 
Treatment (1= Producer district after 
increase of prices) -0.010 -0.005 -0.004 -0.007 -0.018 -0.007 -0.006 -0.010 

  (0.053) (0.054) (0.055) (0.055) (0.060) (0.062) (0.063) (0.063) 
  
Mineral producer*Most Benefited 
Area     0.052 0.042 0.042 0.053 

  (0.135) (0.147) (0.148) (0.144) 
After increase prices*Most Benefited 
Area     -0.063*** -0.063** -0.062** -0.063** 

  (0.024) (0.029) (0.029) (0.029) 
Mineral producer*After increase 
prices*Most Benefited Area     0.024 0.010 0.008 0.008 

  (0.145) (0.157) (0.158) (0.156) 
Transfer controls                 
Log (1+Municipal Compensation 
Fund)  -0.026 -0.026 -0.027  -0.029 -0.030 -0.030 

  (0.045) (0.045) (0.047) (0.045) (0.045) (0.047) 
The district receives:                  
Oil canon? -0.031 -0.031 -0.035 -0.030 -0.030 -0.034 
  (0.093) (0.093) (0.093) (0.091) (0.091) (0.090) 
Hidro canon? 0.026 0.027 0.024 0.009 0.010 0.007 
  (0.029) (0.029) (0.031) (0.031) (0.031) (0.033) 
Forest canon? -0.010 -0.010 -0.010 -0.007 -0.008 -0.008 
  (0.020) (0.020) (0.020) (0.020) (0.020) (0.020) 
Royalties? 0.020 0.021 0.023 0.037 0.037 0.040 
  (0.054) (0.054) (0.053) (0.054) (0.053) (0.053) 
Gas canon? -0.117** -0.117** -0.111* -0.105* -0.106* -0.100* 
  (0.058) (0.058) (0.059) (0.058) (0.058) (0.059) 
Fishing canon? -0.033 -0.032 -0.033 -0.021 -0.021 -0.022 
  (0.025) (0.025) (0.026) (0.025) (0.025) (0.026) 
Mining Royalties? 0.047* 0.047* 0.045* 0.054** 0.054** 0.051* 
  (0.027) (0.027) (0.027) (0.027) (0.027) (0.028) 
FOCAM Royalties? 0.011 0.012 0.018 0.002 0.003 0.009 
  (0.033) (0.033) (0.034) (0.033) (0.033) (0.034) 
Constant 0.168*** 0.535 0.567 0.506 0.168*** 0.590 0.621 0.563 
  (0.012) (0.659) (0.655) (0.690) (0.011) (0.654) (0.652) (0.688) 
District Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes 
Urbanization control No No Yes  Yes No No Yes Yes 
Household level controls No No No Yes No No No Yes 
Mean dependent variable 0.12 
Observations 3,322 3,215 3,215 3,198 3,322 3,215 3,215 3,198 
R-Squared 0.021 0.024 0.025 0.027 0.022 0.025 0.026 0.028 
Note:  * significant at 10%; ** significant at 5%; *** significant at 1%. Huber-White standard errors clustered at the district level. Controls includes 
a dummy for whether the household is an urban area, assets possession (car, bike, etc.), household consumption, number of earners, and a dummy 
for whether the dwelling was obtained through occupation. See Appendix 1 for details.  
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Table VII: Placebo Test 

Impact of Mining Canon Transfers in the Probability of a Bribery Episode in the Police Station (Producer Districts) 

  Difference in Differences Estimates 
  (1) (2) (3) (4) (5) (6) (7) (8) 
  Dependent variable: 1=If bribery episode in the Police Station 
Treatment (1= Producer district after 
increase of prices) -0.011 0.000 0.000 0.003 -0.019 -0.010 -0.010 -0.005 

  (0.045) (0.044) (0.044) (0.046) (0.051) (0.052) (0.052) (0.054) 
  
Mineral producer*Most Benefited 
Area     0.082 0.045 0.043 0.059 

  (0.057) (0.048) (0.048) (0.069) 
After increase prices*Most Benefited 
Area     -0.046 -0.092* -0.092* -0.097** 

  (0.064) (0.052) (0.052) (0.049) 
Mineral producer*After increase 
prices*Most Benefited Area     0.025 0.062 0.064 0.049 

  (0.085) (0.069) (0.069) (0.083) 
Transfer controls                 
Log (1+Municipal Compensation 
Fund)  -0.022 -0.023 -0.029  -0.028 -0.029 -0.036 

  (0.068) (0.068) (0.068) (0.067) (0.067) (0.067) 
The district receives:                  
Oil canon? -0.007 -0.007 -0.029 -0.006 -0.006 -0.028 
  (0.058) (0.058) (0.058) (0.058) (0.058) (0.057) 
Hidro canon? 0.007 0.007 0.013 -0.016 -0.016 -0.011 
  (0.040) (0.040) (0.036) (0.044) (0.044) (0.040) 
Forest canon? -0.009 -0.009 -0.008 -0.006 -0.006 -0.005 
  (0.025) (0.025) (0.025) (0.026) (0.026) (0.026) 
Royalties? 0.226*** 0.227*** 0.221*** 0.258*** 0.258*** 0.254*** 
  (0.063) (0.063) (0.057) (0.074) (0.074) (0.068) 
Gas canon? -0.037 -0.037 -0.036 -0.023 -0.023 -0.021 
  (0.058) (0.058) (0.057) (0.058) (0.058) (0.057) 
Fishing canon? -0.002 -0.003 0.003 0.015 0.015 0.022 
  (0.028) (0.028) (0.028) (0.029) (0.029) (0.029) 
Mining Royalties? 0.046 0.046 0.050 0.055 0.054 0.060 
  (0.036) (0.036) (0.037) (0.037) (0.037) (0.038) 
FOCAM Royalties? 0.054 0.054 0.046 0.038 0.038 0.029 
  (0.073) (0.073) (0.075) (0.073) (0.073) (0.076) 
Constant 0.320*** 0.650 0.675 0.826 0.318*** 0.743 0.765 0.919 
  (0.016) (0.994) (0.992) (0.999) (0.016) (0.986) (0.984) (0.989) 
District Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes 
Urbanization control No No Yes  Yes No No Yes Yes 
Household level controls No No No Yes No No No Yes 
Mean dependent variable 0.34 
Observations 4,437 4,298 4,298 4,269 4,437 4,298 4,298 4,269 
R-Squared 0.006 0.010 0.010 0.032 0.007 0.010 0.011 0.033 
Note:  * significant at 10%; ** significant at 5%; *** significant at 1%. Huber-White standard errors clustered at the district level. Controls includes 
a dummy for whether the household is an urban area, assets possession (car, bike, etc.), household consumption, number of earners, and a dummy 
for whether the dwelling was obtained through occupation. See Appendix 1 for details.  
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Table VIII: Validity of the Exclusion Restriction 

Impact of Mining Canon Transfers in Household Per-capita Incomes (Producer Districts) 

  Difference in Differences Estimates 
  (1) (2) (3) (4) (5) (6) (7) (8) 
  Dependent variable: Household Per-capita Incomes 
Treatment (1= Producer district 
after increase of prices) 28.150 21.896 23.651 14.029 32.726 23.772 26.398 14.998 

  (19.337) (21.084) (22.033) (21.912) (22.252) (24.802) (25.870) (25.985) 
  
Mineral producer*Most Benefited 
Area     -14.605 -29.608 -25.788 -20.041 

  (38.781) (39.995) (39.918) (39.020) 
After increase prices*Most 
Benefited Area     37.090*** 19.549* 18.118* 13.335 

  (10.319) (10.946) (10.679) (10.804) 
Mineral producer*After increase 
prices*Most Benefited Area     -24.659 -6.684 -11.123 -3.099 

  (53.120) (53.038) (54.453) (55.316) 
Transfer controls                 
Log (1+Municipal Compensation 
Fund)  14.148 17.809 9.584  15.896 19.398 10.836 

  (20.986) (21.000) (18.615) (21.006) (21.026) (18.660) 
The district receives:                  
Oil canon? 14.537 12.731 10.672 14.937 13.095 10.939 
  (8.567) (12.154) (10.362) (8.413) (11.642) (9.716) 
Hydro canon? -13.785 -14.468 -14.781 -9.304 -10.329 -11.722 
  (9.271) (9.150) (8.653) (9.752) (9.632) (9.051) 
Forest canon? 6.445 6.609 6.643 5.850 6.069 6.224 
  (5.780) (5.760) (5.019) (5.785) (5.767) (5.009) 
Royalties? -14.37*** -14.76*** -22.88*** -18.40*** -18.46*** -25.65*** 
  (16.635) (16.107) (20.646) (18.506) (17.820) (21.815) 
Gas canon? 14.886 14.425 14.212 13.389 13.032 13.213 
  (14.520) (14.339) (14.548) (14.828) (14.617) (14.757) 
Fishing canon? 40.265 40.051 41.219 37.359 37.395 39.253 
  (9.332) (9.302) (7.837) (9.164) (9.127) (7.616) 
Mining Royalties? -3.178 -4.702 -5.547 -4.203 -5.586 -6.288 
  (8.048) (8.039) (8.041) (7.937) (7.899) (7.875) 
FOCAM Royalties? -15.361 -15.670 -13.298 -12.010 -12.621 -10.933 
  (7.872) (7.846) (7.563) (8.248) (8.228) (7.886) 
Constant 310.226*** 113.521 -19.280 119.301 310.454*** 87.489 -42.921 100.713 
  (3.734) (300.970) (300.952) (266.638) (3.662) (301.391) (301.356) (267.284) 
District Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes Yes Yes Yes Yes 
Urbanization control No No Yes  Yes No No Yes Yes 
Household level controls No No No Yes No No No Yes 
Mean dependent variable 342 
Observations 91,150 86,539 86,539 84,534 91,150 86,539 86,539 84,534 
R-Squared 0.008 0.008 0.013 0.065 0.008 0.008 0.013 0.065 
Note:  * significant at 10%; ** significant at 5%; *** significant at 1%. Huber-White standard errors clustered at the district level. Controls 
includes a dummy for whether the household is an urban area, assets possession (car, bike, etc.), number of earners, and a dummy for whether the 
dwelling was obtained through occupation. See Appendix 1 for details.  
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Map 1: District Allocation of Mining Canon Transfers, 2006 

 

Source: Own elaboration using data from the Ministry of Economic and Finance.  

 


