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Abstract 

 

After decades of research, there is still no consensus in the literature regarding the effects of 

natural resource abundance on the economic and political performance of a territory. This 

research aims to contribute to this discussion, by analyzing the role of institutions on explaining 

the relationship between natural resource-based revenues and the provision of public goods at 

the local level. In order to do so, I test the mechanisms previously proposed in the literature for 

explaining the natural resource curse effect at the national level (mediation and moderation 

effects of institutional quality), using cross-sectional data of Peruvian municipalities located in 

the Andean highlands, for the 2011-2014 period. The identification strategy proposed uses as 

source of exogenous variation for revenues, the location of natural resources and its value 

among the territory, and a set of rules established by law for the redistribution of natural 

resource-based revenues to the local governments. In order to deal with the endogeneity of 

institutional quality, I include 2SLS estimations, using the presence of “Peasant Communities” 

(Comunidades Campesinas) as an instrumental variable. The results show some evidence of a 

positive effect of natural resource-based revenues on the provision of local public infrastructure 

(water, public lightning and rural roads), a null effect on education results, and a negative effect 

on health campaigns. However, regarding the role of institutional quality on explaining these 

effects, I find no significant effects for all of the outcomes and samples analyzed. 

 

Keywords:  political economy, natural resource curse, public goods, local institutions, 
institutional quality, instrumental variables, Peru.  
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Cursed by local Institutions? An analysis of the Role of Institutions in the Effects of 
Natural Resource Abundance on the Provision of Public Goods 

-Evidence from Peruvian Municipalities-  

Evelyn Contreras Medrano 

 

 

Introduction 

In the last four decades, many scholars have examined the economic and political impacts of 

natural resource abundance, in an attempt to determine whether it should be considered a 

blessing or a curse. However, among this vast body of literature, there is no consensus regarding 

the nature of those effects. Different specifications in terms of data, measurement of variables, 

and empirical strategies have yielded different results. Many theoretical causal mechanisms 

have been proposed and tested empirically, some focusing on economic processes (i.e. Dutch 

disease), others on political processes (i.e. rentier state), and many also with different and 

sometimes conflicting findings. 

Regarding the institutional mechanisms for the natural resource curse, many scholars agree that 

the abundance of natural resources creates incentives for rent-seeking behavior and corruption, 

which in turn harm the economy (e.g. Auty, 2001; Bulte, Damania, and Deacon, 2005; Isham 

Woolcock, Pritchett, and Busby, 2005; Norman, 2009). Another institutional mechanism 

proposed establishes that institutional quality acts as a moderator (Boschini, Pettersson and 

Roine, 2007; Melhum, Moene and Torvik, 2006; Robinson, Torvik and Verdier, 2006) of the 

effect of natural resources on growth, this is, better institutions would diminish the negative 

effects associated to the abundance of natural resources. 

Most of the evidence of the effects of natural resource wealth on economic performance and 

institutions comes from cross-country studies. However, in the last decade, researchers have 

started to analyze these effects at the local level. Theoretically, not only many of the 

explanations and mechanisms already proposed for the country level have been adapted to 

explain the local effects, but also specific local effects have been identified. Empirically, 

researches have exploited within-country variations to find evidence of local effects, which also 

allows them circumvent the endogeneity of the governmental decision of extracting (directly or 

by concession) minerals or oil, and keep economic and political conditions constant at the 
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macro level (Caselli and Michaels, 2013; James and Aadland, 2011; Maldonado 2014; Monteiro 

and Ferraz, 2010, among others).  

This research seeks to contribute to the literature by analyzing the role of institutions on 

explaining the relationship between natural resource-based revenues and provision of public 

goods at the local level. In order to do so, I test the mechanisms already proposed for explaining 

the natural resource curse at the national level (mediation and moderation effect of institutional 

quality), with data of Peruvian municipalities in the Andean highlands for the 2011-2014 period. 

The identification strategy proposed uses as source of exogenous variation for revenues, the 

location of natural resources and its value among the territory, and a set of rules established by 

law for the redistribution of natural resource-based revenues to the local governments. In order 

to deal with the endogeneity of institutional quality, which is probably affected by revenues 

from natural resources, I use the presence of “Peasant Communities” (Comunidades 

Campesinas) as an instrumental variable. Peasant Communities are a social institution with deep 

historical origins that make it exogenous to current natural resource revenues. 

The Peruvian case represents a very suitable scenario for this study. Data are available at the 

municipality level, and there is considerable variation across municipalities in terms of the many 

ongoing mining projects around the country. Extractive industries, specially mining, are 

particularly relevant for the Peruvian economy, which makes it even more important to analyze 

and understand the effects of their rents. 

This thesis proceeds as follows. The first section presents the literature review of the effects of 

natural resource abundance on economic and political outcomes, with a focus on the role of 

institutions at the national and sub-national levels of analysis. The second section provides some 

reference about the Peruvian institutional framework, regarding local governments, the 

importance of mining, the redistribution of natural resource-based rents, and a brief explanation 

about peasant communities and their historical roots. Section 3 presents the hypotheses of this 

study. Section 4 describes the data, and section 5 the empirical strategy employed. Section 6 

presents the results, and sections 7 and 8 the discussion and conclusions, respectively. 
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1. Literature Review 

1.1. The impacts of resource abundance on economic performance and the role of 

institutions 

Why do some resource-rich countries and regions throughout the world seem to have worse 

economic performance when compared with their resource-poor peers? This question has 

attracted the interest of many scholars in the last decades, who have contributed to a rich 

discussion around the so-called “natural resource curse”. Moreover, the negative effects of 

natural resource abundance seem to be present in the political arena as well, as it creates 

pervasive incentives that harm political institutions. Whether these effects actually occur or not, 

and their possible explanations and mechanisms, have been largely debated. In this chapter, I 

present a brief overview of the main approaches found in the literature, with emphasis in the 

role of (and impacts on) institutions which is the focus of this research. 

Some of the first works analyzing evidence of this counterintuitive effect were Bourguinon 

(1985), Gelb (1985), and Wheeler (1984), who did case-studies or cross-country comparisons of 

the economic results of hard-rock minerals or oil exporter countries and their resource-poor 

counterparts. However, it is said that it was Auty (1994) who coined the “resource curse” 

expression. One of the most influential studies came a few years later, by Sachs and Warner 

(1995), who found statistical evidence of an inverse association between natural resource 

intensity and growth, for 97 countries, in the period between 1970 and 1989. Their results 

remained significant after controlling for other variables identified by previous studies as 

relevant for economic growth, such as initial GDP, openness policy, investment rates, human 

capital accumulation rates, changes in the external terms of trade, government expenditure 

ratios, terms of trade volatility, and the efficiency of government institutions.  

Regarding the identification of causal mechanisms for the “curse”, Ross (1999) contributes to 

the topic by analyzing the politic and economic approaches in previous studies since the 1950s, 

which seemed to have been unconnected in their attempts to explain the causal paths. Among 

the economic explanations analyzed by Ross (1999), he lists the effects of a decline in the terms 

of trade (specially for poor resource-exporting states), the instability of international commodity 

markets, the poor economic linkages between resource and non-resource sectors, and the so-

called Dutch Disease – when a booming resource sector causes a decline in the exports of other 

sectors, and inflate the prices of the non-tradable products.  

Among the political cause paths, Ross (1999) identified, based on previous work of other 

authors, three main categories of explanations: cognitive explanations (resource booms produce 

a short sightedness in policymakers), societal explanations (resource exports tend to empower 
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interest-groups that favor growth-impeding policies), and state centered explanations (resource 

booms tend to weaken state institutions).  

Regarding the institutional mechanisms, many scholars agree that the abundance of natural 

resources creates incentives for rent-seeking behavior and corruption, which in turn harm the 

economy (e.g. Auty, 2001; Isham et al., 2005; Norman, 2006).  Robinson et al. (2006) 

developed a political-economy model to analyze the different political incentives that resource 

endowments generate, and conclude that resource booms tend to create inefficiency in the rest 

of the economy, because they encourage politicians to influence elections through an inefficient 

allocation of resources. However, they claimed that, even when this effect occurs, the overall 

impact of resource booms on the economy depends on the quality of institutions, in the sense 

that better institutions would limit the politician’s ability to use clientelism to remain in power.    

But, what does the evidence say about this institutional mechanism? Empirical studies show no 

consensus. In their seminal work, Sachs and Warner (1995) tested if the quality of legal and 

government institutions (rule of law and bureaucratic capacity) mediated the resource curse 

effect, and found a rather small indirect effect, concluding that the “Dutch disease” was the 

main explanation. Bulte et al. (2005) also found evidence of a slightly negative indirect effect of 

natural resource abundance on several measures of human development, via institutional 

quality. On the other hand, Brunnschweiller (2008) finds no evidence of a mediation effect.1 

Another way in which the literature considers empirically the role of institutions is through a 

moderation effect. In this line, Melhum et al. (2006) presented a model to analyze how 

enterpreneurs were allocated between production and unproductive rent extraction (grabbing) 

depending on the quality of institutions (grabber friendly or producer friendly institutions).  

They also analyzed their model empirically, using the same data as Sachs and Warner (1997), 

and an index for institutional quality based on five indexes with data from Political Risk 

Services: a rule of law index, a bureaucratic quality index, a corruption in government index, a 

risk of expropriation index and a government repudiation of contracts index. The authors found 

support for the existence of a positive effect of the interaction term of quality of institutions and 

natural resource dependence (as percentage of exports) on growth, while the effect of natural 

resource dependence is negative.  

Similar results were found by Boschini et al. (2007) when analyzing a sample of 80 countries, 

from 1975 to 1998. They find that the effect of mineral intensity on growth is non-monotonic on 

                                                      

1 It is worth noting that Brunnschweiller (2008) uses resources per capita as a measure of resource abundance, instead of a 
proportion of natural resources in exports or GDP, even though those rates were widely used in previous studies. Brunnschweiller 
(2008), Ross (2009), and others, claim that these rates measure dependency on natural resources more that abundance, which makes 
the independent variable endogenous. 
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institutional quality, since the positive interaction term outweighs the negative effect of natural 

resources. The authors deal with the endogeneity of institutional quality by using the latitude 

and the fraction of the population that speaks any European language as instruments, and also 

check for a smaller sample using settler mortality – as suggested in Acemoglu, Johnson, and 

Robinson (2001).  

However, Brunnschweiller (2008) finds different results. For a dataset of 100 countries from 

1970 to 2000, she finds a positive overall effect of resource abundance (measured as resources 

per capita) on growth, and a negative effect of the interaction between quality of institutions 

(also instrumented using latitude) and resource abundance. The author interprets this negative 

interaction effect as a reminiscence of the “convergence effect” of initial levels of development,  

which means that natural resources has a higher effect on development in places with worse 

institutions than in places with better institutions, since the latter are also more developed. 

Beyond the role of institutions in explaining the natural resource curse effect, whether there was 

or not an effect of resource abundance on institutions is per se a very relevant question, and thus 

generated an important discussion as well. In this line, one of the most influential studies is the 

one undertaken by Ross (2001), who found evidence of a negative relationship between natural 

resources wealth and democracy, considering in his sample countries from all regions of the 

world. The author also tested three causal mechanisms for this relationship: the rentier effect 

(governments relieve social pressures that may lead to demands of greater accountability), the 

repression effect (wealth is used for repression mechanisms), and the modernization effect 

(occupational specialization, urbanization, and higher levels of education that are caused by 

economic development). However, in Ross (2009), the author reviewed his previous work by 

using better measures of resource wealth, separating democratic transitions form democratic 

survival, adding robustness tests, and increasing significantly the number of observations. In 

this improved study, he found that oil’s anti-democratic effects seem to vary over time and 

across regions, and among the alleged causal mechanisms, only found support for the “rentier 

effect”.  

Similar results to the ones found by Ross (2001), were found by Aslaksen (2010), Jensen and 

Wantchekon (2004), and Tsui (2011). However, Haber and Menaldo (2011) did a study with 

various datasets and specifications, including different measures of resource abundance and 

dependence, the use of panel data and time series, differences-in-differences, and instrumental 

variables to rule out possible reverse-causality issues. They not only did not find robust 

evidence for a negative effect of natural resources on democracy, but also found some evidence 

(for some specifications) of a positive effect. 
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1.2. The impacts of resource abundance at the local level 

As we can see, most of the evidence of the effects of natural resource wealth on economic 

performance and institutions comes from cross-country studies. However, recent research has 

started to analyze these effects at the local level. Theoretically, not only many of the 

explanations and mechanisms already proposed for the country level have been adapted to 

explain the local effects, but also specific local effects have been identified. Empirically, 

researches have exploited within-country variations to find evidence of local effects. Something 

interesting in the design of studies focusing on sub-national units of analysis, is that it allows 

circumvent the endogeneity of the governmental decision of extracting (directly or by 

concession) minerals or oil – a decision commonly taken by the central government –, and keep 

economic and political conditions constant at the macro level.  

In a vast literature review done by Aragón, Chuhan-Pole, and Land (2015), they identify four 

analytical viewpoints used in previous research to study the local impacts of natural resource 

abundance and booms. This section follows their classification and analyzes three of the 

proposed approaches.2 

From a first viewpoint, resource abundance is understood as a change in local endowments that 

generates specialization in the primary sector at the expense of other sectors. This 

specialization, in turn, could lead to reduction in other sector’s size, reduction in economic 

growth, and an increase of relative local prices (similar to Dutch disease models). A second 

approach considers resource booms as a positive local demand shock, whose impacts depend on 

the strength of the backward linkages that extractive industries have. As Aragon et al. (2015) 

point out, models of spatial equilibrium predict that local demand shocks -under strong 

backward linkages and plausible assumptions of housing and labor mobility – would generate: 

an increase in nominal and real wages and employment, reduction of poverty, increase of 

migration, increase in non-traded goods, and possible positive spill-overs to other economic 

activities and surrounding areas.  

Evidence of a reduction of growth associated to resource abundance at the local level has been 

presented by James and Aadland (2011) for U.S. counties, and Zuo and Jack (2014) for Chinese 

provinces. Regarding impacts on other sectors, Michaels (2011) and Allcott and Keniston 

(2014) found evidence of positive effects on manufacturing employment and outcomes in 

southern United States, while Jacobsen and Parker (2014) found no effects when analyzing oil 

                                                      

2 Aragón et al. (2015) also analyze the effects of resource abundance on environmental pollution and social conflicts. Although these 
topics are highly relevant, we are not including them in this review given that they are not closely related to this research. 
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and gas booms in western United States – which do not support the Dutch Disease mechanism. 

Based on annual household data from 1997 to 2006 for the surrounding areas of a large gold 

mine in Cajamarca-Peru, and a difference-in-differences identification strategy (using the 

expansion of the mine as treatment), Aragon and Rud (2013) studied the economic impacts of 

an increase in the local demand, and found that stronger backward linkages increased real 

income and reduced poverty, with spillovers to other sectors not directly linked to mining. 

In a third approach, natural resources could be considered as a source of fiscal revenue windfalls 

to local communities. These windfalls could translate into more and better local infrastructure 

and provision of public goods, depending on the levels of political responsiveness -which 

requires good institutions and political competition- and local technical capacities. Empirical 

studies in this line find some support for this logic. Caselli and Michaels (2013) found, from 

data of Brazilian municipalities, that the increment of fiscal oil-based revenues generated 

spending increases, but the improvements in public-service provision appear small compared to 

them, which suggest that incumbents diverted funds. Monteiro and Ferraz (2010) also used data 

of Brazilian municipalities, and found that oil windfalls generated no significant effects on 

education or health supply, but increased public employment; the authors also showed that 

elections, media presence and constraints on executive were mechanisms that restrained the 

misuse of oil rents.  

Studies related to this approach have also been undertaken for analyzing mining-based fiscal 

windfalls in Peruvian municipalities, and are the most closely related to the present research. 

Maldonado (2014) used a panel dataset at the municipal level, for the 1996 to 2010 period, and 

differences-in-differences and instrumental variables as identification strategies, to analyze the 

effect of mining windfalls in the provision of public goods. He finds a positive and significant 

effect for access to public light, garbage collection, security services, basic health infrastructure, 

and sport infrastructure, and an inverse quadratic relationship in most of the cases. However, he 

does not find significant effects for other important variables such as construction of hospitals, 

rural roads, and access to public water. Agüero, Balcázar, Maldonado, and Ñopo (2016), based 

on a panel data analysis with time and unit fixed effects, found a positive and large effect of 

mining rents on math scores for average municipalities, and a non-monotonic general effect 

(extremely resource-rich municipalities presented negative effects), similar effects were found 

for the percentage of teachers with long-term contract, and access to electricity and sanitation in 

the schools.  

Whether those positive effects are “positive enough” or not is also a relevant question that some 

authors has explored by analyzing the effects of natural resource-based revenues on efficiency 

of the local government. Ardanaz and Maldonado (2016) analyzed this issue by using a 
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difference-in-differences approach with a panel dataset for the Peruvian districts for 2002 to 

2010, to analyze the impact on the efficiency of urban transport expenditures. They found a 

negative and significant effect, and also a quadratic relationship suggesting that for extremely 

low and extremely high levels of resource-based revenues, the overall effect is positive. Also, 

Herrera and Francke (2009), in a study that analyzed the determinants of the efficiency of local 

governments in Peru with data of 2003, found evidence of a reduction of efficiency in public 

expenditures associated to mining windfalls. 

Besides, the effects of resource windfalls on political outcomes have also been studied at the 

local level. Monteiro (2009), in a study that uses a difference-in-difference approach with a 

panel data set of 5565 Brazilian municipalities, found evidence that oil booms generated 

incumbent advantage, reducing political competition. In a paper that analyzed the effects of 

local windfalls (not only related to natural resources), Brollo, Nannicini, Protti, and Tabellini 

(2013) studied the effects of transfers from the federal to the local government in Brazil, on 

corruption, quality of incumbents, and reelection. Taking advantage of a quasi-experimental 

setting generated by the use of population thresholds as rule to allocate federal transfers, they 

found that an increase in 10% of federal transfers increases local corruption in 17%, increases 

mayor probability of reelection by 7%, and reduces the percentage of its opponents with college 

degree in 7%. 

In the Peruvian case, Maldonado (2014) analyzes the effect of mining revenues on reelection 

and political competition, using a panel dataset at the municipal level, for the 1996 to 2010 

period, and differences in differences and instrumental variables as empirical strategies. His 

results show evidence of non-monotonic effects: mining transfers seem to have a negative 

average effect on reelection (38% less probability of reelection for each additional 1000 soles of 

mining transfers per capita), but a positive effect when transfers are extraordinarily high. A 

similar pattern was found for political competition: a negative average effect, but a positive 

effect in districts with extremely high revenues. Besides, using household level data from 2002 

to 2006, and differences in differences and instrumental variables strategies, Maldonado (2011) 

explored the effects of mining rents on corruption, and found a significant increase on bribery-

based corruption associated to higher mining-based local revenues.  

This overview of the literature shows us that the discussion about the effects of natural resource 

abundance on economic and political outcomes is not a closed one, evidence show different 

effects: positive, null or negative ones; no consensus appear either in within-country studies 

where many macro-conditions are held constant. Analyzing the role of institutional quality may 

help us understand the different findings at the local level, as it has been already analyzed in 

cross country studies. However, probably due to the lack of data on institutional quality at the 
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local level, this has not been explored empirically yet (to the best of my knowledge). This paper 

aims to contribute to the literature by filling this gap. 

 

2. The Peruvian Institutional Framework 

2.1. Local Governments 

According to the territorial organization of the Peruvian State, the country is divided into 26 

units: 25 regions and the Lima Province (where the capital is located). The regions are 

subdivided into provinces, and the provinces are composed of districts. The regions are 

administered by Regional Governments, and the provinces and districts, by Local Governments, 

which are the lowest level in the governmental hierarchy, and the closest link to citizen 

participation. Local governments, thus, can take the form of Provincial or District 

Municipalities, having Provincial Municipalities also the role of District Municipalities of the 

capital of the province. There are a total of 1646 District Municipalities, and 196 Provincial 

Municipalities.3   

The municipalities are governed by a mayor and a council. The mayor is elected by direct 

universal suffrage every 4 years, and, independently of the results, receives 50% plus 1 seats in 

the council. This electoral rule gives the mayor a great discretionary power, and limits the 

opposition’s ability of exerting political accountability (Maldonado, 2014, p. 4). However, 

Peruvian law establishes that mayors and councilors can be subject to impeachment by direct 

democratic mechanisms, which are actually used.4 

Local governments, according to law,5 have two types of responsibilities: exclusive and shared. 

In general terms, the exclusive responsibilities include: planning and supervising the use of the 

territory; regulating and controling the salubrity of public places; providing public cleaning 

services; planning, regulating and controlling the transit; regulating and controlling commerce; 

planning and promoting, and in some specific cases also implementing, social development 

programs; organizing a municipal surveillance service and coordinating civil defense activities; 

and  planning and executing programs to promote economic development.  

                                                      

3 INEI (2015) “Directorio Nacional de Municipalidades Provinciales, Distritales y de Centros Poblados”. Notice that there are also 
2437 Municipalities of Centros Poblados, which are created, according to law, upon request of at least one hundred adult 
inhabitants, and when there is proved necessity of local services. However, their conformation, functions, internal organization, 
resources and administrative attributions are defined by the Provincial Municipality, so their existence and characteristics could vary 
significantly. Taking this into account, these municipalities are not considered in this study. 
4 In 2012, 260 mayors and 1018 councilors were subject to impeachment processes, being 69 and 390, respectively, removed from 
their positions. 
5 Municipalities’ Law: Ley N° 29792- Ley Orgánica de Municipalidades (Published on May 28th, 2003). 
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The shared responsibilities should be coordinated with institutions at the provincial, regional or 

national level, and include: the execution or concession of rural or urban infrastructure works; 

the promotion of housing programs for the poor; the regulation and delivery, directly or by 

concession, of water and sanitation services; the management of primary health attention; the 

supervision of the complying with transit and public transportation norms; the promotion and 

implementation of activities related to education, culture, sports and recreation; the construction 

and maintenance of wholesale or retail food markets; the promotion and management of nursing 

homes, day care centers, and shelter homes; and the coordination of inter-district security 

services 

At the provincial level, Provincial Municipalities assume responsibilities related to planning, 

regulation, control and coordination, in the same areas as the ones described above, including 

the promotion of inter-district initiatives. It is also established by law that the province 

municipality can temporally provide some local services on behave of a district municipality 

(having previously signed an agreement), in case the latter is not able to cover its jurisdiction or 

has an impediment to assume determined responsibility. 

Regarding public finance, the main sources of local budgets are the transfers from the central 

government, which represent, according to data from 2014, more than 70% of the revenues. 

Among them, around 40% correspond to transfers related to the redistribution of natural 

resource revenues (canon and royalties) - percentage that got bigger in years of mining boom-, 

and 35% correspond to a Compensation Municipal Fund (Fondo de Compensación Municipal – 

FONCOMUN). Local governments, on average, have a very low capacity to collect revenues: 

only 13% of their budget comes from taxes locally collected, and less than 10% corresponds to 

fees for administrative services.6  

 

2.2. Natural Resources and Distribution of Revenues to the Local Governments 

In the last decade, Peru has experienced sustained economic growth, even in times of 

international crises, that has been driven by a boom in the mining industry that lasted from 2004 

to 2012, and spurred by the increase in the international prices. Examining data from 2011 - one 

of the peak years of the boom – show how much the mining industry meant for Peruvian 

economy. It was the main exporting sector (59% of total exports), the principal taxpayer (15% 

of collected taxes), and one of the most important sectors in private investment (21%). In the 

mining departments of Peru, this sector financed more than 20% of their public budget through 

                                                      

6 Features in this paragraph correspond to the Executed Income Budget of 2014 (INEI, 2015 - RENAMU). 
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fees and royalties transferred to local and regional governments, besides important amounts in 

non-tax contributions (such as Fondoempleo and Aporte Voluntario7)8. 

After the boom, looking at data of 2015, the dependence of Peruvian economy on mining 

decreased, but the sector is still very important (as it has historically been): Peru is the first 

producer of gold, zinc and lead in Latin America, and among the best in the world; in silver and 

copper, it is the second in the region and disputes that position worldwide. Besides, the 9.8% of 

GDP, 50% of exports and 6% of taxes were explained by mining that year. By the end of 2015, 

there was 43 603 mining rights, with an extension that represented the 14.2% of the country, 

while 1.22% of the territory was effectively used for mining activities (exploration, exploitation, 

construction, etc. – see map in Figure 1 for reference) – important proportions, considering that 

65% of the national territory is restricted to mining for encompassing natural areas, 

archeological sites, urban areas, among others9. 

According to law10, 50% of income tax – calculated as 30% of utilities before taxes - that 

mining companies pay to the central government, should be transferred to the regional and local 

governments. Theses transfers are known as canon and are distributed according to the 

following rule: 10% to the municipalities were the resource is exploited, 25% to the 

municipalities located in the province where the resource is exploited, 40% to the municipalities 

located in the region, and 25% to the regional government (which should transfer 20% of this 

amount to the national universities in its jurisdiction). The repartition among districts inside the 

provinces and regions is done according to their population and levels of poverty. Besides, all 

the royalties – charged as a percentage of the value of minerals exploited according to 

international prices – are also distributed to local and regional governments as follows: 20% to 

the district municipality where the resource is exploited, 20% to the municipalities in the 

province, 40% for the municipalities in the region, 15% to the regional government, and 5% to 

the national universities in the region.11 

  

                                                      

7 Fondo Empleo is a fund created from part of the profits after the repartition among workers, to finance programs oriented to 
improve people’s employability. Aporte Voluntario is a contribution made voluntarily by the mining companies, to create local and 
regional development funds, privately administrated, as part of the Mining Program of Solidarity with the Population; it lasted from 
2007 to 2011. 
8 Sociedad Nacional de Minería, Petróleo y Energía del Perú (2012) “Impacto Económico de la Minería en el Perú”.  
9 Ministerio de Energía y Minas 2015 – Mining Annual Report 
10 Ley N°27506 – Ley de Canon 
11 Ley N°28258 – Ley de Regalía Minera 
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Figure 1. Peruvian Mining Projects in 2013 

 

Source: Peruvian Ministry of Mining and Energy 
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Notice that the exploitation of all natural resources generate canon, and among them, the ones 

produced by the extraction of oil and gas are also of interest for this study, even though they are 

less significant in terms of total amounts at the national level. The partition of the gas canon 

follows the same rules that mining canon, but comes from the 50% of gas royalties. Besides 

that, a specific law12 created the Camisea Socioeconomic Development Fund (known as 

FOCAM) that establishes that the 14.25% of the gas royalties of lots 88 and 56 should be 

distributed among the regional and local governments where the gas pipeline passes (specific 

percentages are also defined as above). The oil generates canon and sobrecanon that correspond 

to the 12.5% of the value of production, and is transferred from the royalties, with specific 

criteria established for each department where oil extraction is held. 

It is worth noting that, it is also established by the respective laws, that these resources 

transferred to local governments can only be used for financing public investment projects. Up 

to 20% of these resources could be assigned to cover maintenance expenditures of regional or 

local projects, prioritizing basic infrastructure; and up to 5% for financing the elaboration of 

pre-investment studies.  

 

2.3 Peasant Communities  

Peasant communities (comunidades campesinas) are institutions typical of the Peruvian rural 

population, mainly concentrated in the Andes highlands. In simple terms, we could say that a 

peasant community is a group of families that share a land and have an organization in order to 

take decisions relevant to all of them, such as the use of the land, the acceptance of new 

members, the performance of collaborative work, etc. Each community has its own statute that 

defines their organization and rules. The organization normally consists of a Communal 

Directive and a General Assembly. The Communal Directive governs and administrates the 

community, and is made up of a President, a Vice President and a number of directors. The 

General Assembly is the supreme decision making organ and is made up of all members of the 

community (comuneros). The directives and representatives are elected by direct vote, 

following the procedures and requirements that each community’s statute defines.  

Although most of the researchers (anthropologists, sociologists, and economists) that have 

studied these communities highlight the fact that they vary from one region to another (in terms 

of traditions, size, specific work organization, decision making process, etc.), they also identify 

shared characteristics such as: the common property of the land, a blood link (most members are 

                                                      

12 Ley Nº 28451 - Ley que crea el Fondo de Desarrollo Socioeconómico del proyecto Camisea – FOCAM 
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relatives), collective work practices, and a participative style of organization (Castro Pozo 1924; 

Cotler, 1959; Osorio 2013; Rivera 2006). 

The historical roots of the Peasant Communities, according to some authors such as Mariátegui 

(1928) and Valcárcel (1927), date back to the time of the Tahuantinsuyo Empire, in which the 

Ayllu was the community institution that ruled the organization of the population at the lowest 

hierarchical level. The Ayllu was characterized for doing three types of work: Minka (or Minga, 

work for the common benefit of the Ayllu), Ayni (work for mutual aid in favor of other 

members of the Ayllu), and Mita (participation in public work in favor of the empire). This 

organization was the basis of the Inka’s empire, and subsisted after its fall, as many authors 

explained, because it facilitated the evangelization and exploitation of indigenous people –as 

with the Mita transformed in forced mining labor- during the colony, when they were organized 

in Indian Reductions. Notice that the organization of collaborative work in the Peasant 

Communities today could be thought as a form of the ancestral Ayni and Minka, and in many 

places this collaborative work is still called as Minga. 

However, there is no unanimity regarding the Peasant Communities’ origin. Many authors claim 

that the colonial “indian reductions” (i.e. religious “missions”) were the actual origins of the 

Peasant Communities. In this case, they would have appeared around 1570, when groups of 

indigenous people were resettled in groups, in order to evangelize and tax them more 

effectively. Since the reductions were also supposed to “protect and civilize” the indigenous 

people, they kept some elements of their culture, specifically of the Ayllu (Fuenzalida, 1970; 

Del Castillo, 1992). 

The fact is that these communities persisted, in practice, also during the first century of the 

republic, even though Simon Bolivar recommended not keeping an institution that was used for 

exploitation in favor of the Spanish crown (Del Castillo, 1992; Laats 2000). It is only in 1920 

that the Indigenous Communities, as they were known at that time, were constitutionally 

recognized and protected. In order to protect them and their property, it was declared that their 

land was not susceptible of being embargoed, their property was imprescriptible, and it was 

inalienable (Del Castillo, 1992). Later, the constitution of 1933 granted them legal status. In 

1979, the new Constitution and, 8 years later, two specific laws, the General Law of Peasant 

Communities, and the Law of Demarcation and Titling of the Communal Territory,  gave them 

legal titles and recognize their rights, duties and obligations. The current Constitution 

(Constitution of 1993 – Articles 88 and 89) also recognizes them as legal entities (personas 

jurídicas), and their organizational autonomy; however, this constitution and the Land Law (Ley 

N° 26505 - Ley de Tierras) relaxed some of the protections given previously (Laats, 2000), such 

as the imprescriptibility of their property. 
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The traditional functions of the Peasant Communities, as identified by many authors in the first 

half of the 20th century and reported by Marcos (1994), were: protecting the territory; fostering 

the collective production; controlling the use of communal resources and workforce; propitiate 

the integration and wellbeing of the family (education, traditional celebrations, etc.); and 

maintaining order and justice – this last function was reasonable, given the scarce presence of 

the state in rural places at that time, however, as long as the police and official non-lawyer 

courts were more present, it was established that it was an exclusive function of the state. 

With the modernization of the state and land privatization programs undertaken in the 50’s, it 

was said that the communal institution may get weakened; however, studies of 1967 showed 

that Peasant Communities remained strong after that. Even more, collective production was 

used as a defense to compete in a market in which they would have been in disadvantage 

otherwise. With the rise of municipalities in the 80’s, many responsibilities were assigned to 

them, so some of the traditional functions mentioned previously were diminished in the 

communities, and a new and important one appeared: being nexus for the negotiation of 

resources with the exterior (Marcos, 1994) 

The importance of Peasant Communities nowadays is such that the latest agricultural census, 

carried out in 2012, registered 6277 of them, occupying 42.2% of the Peruvian agricultural land. 

Their role of being nexus is still of importance: leaders act in behave of their community, and 

establish relationships with different actors (other communities, political authorities, companies, 

etc.) in defense of the community’s interest in terms of public policy, and economic and 

environmental issues (Arellano-Yanguas, 2011; Diez 2007; Damonte, 2013; Marcos, 1994).  

There are different opinions about the impact of Peasant Communities in socio-economic 

development. Some say that they are institutions that attach rural societies to the past and do not 

allow them to insert in modern markets, mainly because the common property of the land 

prevent them to use this resource to access the financial market. Nonetheless, as pointed out by 

Damonte and Rodriguez 2016, international studies has showed that poor producers, after land 

liberalization policies, have not benefited from better access to credit, and have suffered from 

higher inequality. Even more, in pastoralist communities, it seems that common property rights 

is the best way to deal with risk and the unequal distribution of natural resources, in addition to 

facilitate sustainable practices (Damonte and Rodriguez 2016; Nugent and Sanchez 1998). 

However, I must say that I did not find, until the elaboration of this document, references of 

empirical studies that test this issue, only theoretical contributions and case studies. 
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3. Hypotheses 

As it was presented in the first section, the literature shows different theories and empirical 

findings regarding the effects of natural resource abundance on economic and political 

outcomes, being them also inter-related. Different mechanisms have been proposed and tested 

empirically to explain those effects. In this research, I focus on the effects of natural resources 

on the provision of local public services, which could be thought as part of the mechanisms of 

the Natural Resource Curse effect, and a result of the effect of resource abundance on political 

and institutional variables. I will follow this last approach, and look into institutional variables 

that could help understand the mechanisms of those effects. 

The first research question is then, what is the effect of natural resource abundance on the 

provision of public local services? Based on the literature presented before, natural resource-

based revenues abundance at the local level would generate incentives for mayors to use them 

on the provision of public goods, so they generate an advantage to remain in power, but at the 

same time it generates incentives for not to use those resources efficiently. Not surprisingly, the 

evidence showed no consensus: positive and null effects have been found in different studies at 

the local level (Caselli and Michaels, 2013; Monteiro and Ferraz, 2010; Maldonado, 2014). 

However, given that positive effects are the original expectations, especially in the Peruvian 

case in which law restricts the use of canon and royalties in investments, I expect to find 

positive effects.   

Hypothesis 1: Resource-based revenues abundance has a positive effect on the 

provision of public goods 

But, as also suggested by the literature, those positive effects may not be the optimal ones. So, 

the next question is: what is the role of institutions in explaining this relationship? The literature 

that has studied the institutional mechanisms for the natural resource curse, shows that 

institutional quality may act as a mediator (Sachs and Warner, 1995; Bulte et al., 2005) of the 

effect of natural resources on growth. Adapting this mechanism to our study, resource 

abundance may generate incentives that affect negatively the quality of institutions (first path), 

by reducing the quality of mayors and generating more corruption (Brollo et al., 2013; 

Maldonado, 2011) and this in turn may diminish the provision of public goods (second path). 

The following hypothesis would be related to this mechanism: 

Hypothesis 2: The effect of resource-based revenues abundance on the provision of 

public services is mediated through institutional quality 
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Besides, some authors have also proposed that institutional quality may act as a moderator of 

the natural resource curse effect (Boschini et al., 2007; Robinson et al., 2006; Melhum  et al., 

2006). Adapting this hypothesis to our research question, we could say that the effect of natural 

resources-based revenues on the provision of public services vary depending on the levels of 

institutional quality (which is also suggested by Aragon et al. (2015)). In other words, natural 

resource abundance, in a context of good institutions, would have an enhanced positive effect; 

while poor institutions would diminish its positive effect. 

Hypothesis 3: The effect of resource-based revenues abundance on the provision of 

public services is positively moderated by the level of institutional quality 

These mechanisms, even though used to explain previous findings, to the best of my knowledge, 

have not been tested empirically yet at the local level.  

Figure 2 shows a diagram of the three hypotheses of this study, and shows also the instrumental 

variable to be used as part of the identification strategy, which is explained in the section 5. 

 

Figure 2. Diagram of the Hypotheses 

 

 

 

 

 

 

 

 

4. Data 

In order to test my hypotheses, I collected data at the municipal level for the period 2011-2014, 

from different sources, as it is detailed in this section. 

Since the canon and royalties are restricted by law to be used only for investment projects, and 

given that in the last years the three most important functions in investment budgets were health 

and sanitation, education, and transport,13 I choose variables related to these functions as 

                                                      

13 According to data showed in Propuesta Ciudadana (2015) Reporte Nacional N° 20 Vigilancia de las Industrias Extractivas 
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outcomes for this study. The information about provision of public services and infrastructure 

was taken from the National Registry of Municipalities (RENAMU), by the National Institute of 

Statistics and Informatics (INEI). This registry consolidates information about the 

municipalities and their jurisdictions annually, from reports sent by each municipality. For this 

study, I use as dependent variables, data for the period 2011-2014 of: variation of coverage of 

water and public lightning (coverage is reported in 5 levels: 0%, above 0% and below 25%, 

equal or higher than 25% and below 50%, equal or higher than 50% and below 75%, and from 

75% until 100%); total kilometers of rural roads constructed or repaired; and total number of 

health programs implemented in the district.  

Also as dependent variable, I used information of grades on reading comprehension and math of 

students in public schools from the Census Evaluation of Students. This evaluation is 

undertaken annually by the Ministry of Education in all schools nation-wide to students in 

second grade of primary school.  

The independent variable in this study, natural resource abundance, is measured as natural 

resource-based revenues and transfers per capita of each municipality in the period 2011-2014. 

As natural resource based revenues, I used annual data of canon, sobrecanon and royalties 

(including FOCAM transfers), also from the RENAMU that consolidates data reported by the 

Ministry of Economy and Finance. Estimations of population at the municipal level used in the 

calculus is provided by the INEI, and based on previous census. 

Regarding institutional quality, previous cross-country studies have operationalized this variable 

by using indexes or separated variables related mainly to corruption, rule of law and 

bureaucratic capacity (Bruschweiler, 2008, Bulte et al., 2005; Melhum et al., 2006; Sachs and 

Warner, 1997;). Most of this indexes and variables are not available at the local level, which 

could explain the lack of empirical studies using this type of data. However, according to some 

authors, trust is defined as a multidimensional concept that includes the following dimensions: 

competence (capability to act), benevolence (genuine care/concern about citizens) and honesty 

(keep commitments and tell the truth) (Grimmelikjuisen, 2010; Porumbescu, 2015), thus, when 

people evaluate government trustworthiness, they would be implicitly evaluating very similar 

dimensions to the ones considered for institutional quality. Based on this, I propose to use the 

average response of trust in the municipalities as a proxy for institutional quality.  

Trust in local government is measured by a direct question (using a 5-level Likert scale 

response) in the Household National Survey (ENAHO) - a continuous survey undertaken by the 

INEI. It is worth noting that the sampling of this survey is designed to be representative for 

annual results at the department level and not at the local level. However, information is 
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registered including geographic codes, which allows the identification of all the responses at the 

municipal level. In order to have an acceptable number of responses for each municipality, I 

aggregated the data for the period 2011-2014, as the average response for all the period. In the 

aggregation process, household responses were first demeaned by subtracting the sample mean 

of the year, in order to discount year-effects and tendencies, and to consider only between-

subjects differences.   

In order to measure the presence of peasant communities, I used data of the percentage of rural 

territory that is property of peasant communities, available from the 2012 Agrarian Census 

(CENAGRO 2012) developed by the INEI14.  

 

5. Empirical Strategy 

In order to test the hypothesis 1 and the first path of hypothesis 2, regarding the effect of natural 

resource-based revenues on the provision of public goods and on institutional quality, I take 

advantage of the exogeneity of those revenues. As explained previously in the second section, 

the amount of transfers each municipality receives depend mainly on the location of the natural 

resources, on the type of resources (type and quality of minerals, oil or gas), and on 

international prices (determined by the market, being each company price-taker), which are 

exogenous factors. By looking at the map in Figure 1, we can see that most of the mining 

activities (exploration and production) seem to be concentrated in the Andean highlands 

(darkest area in the map), thus, districts there can be different from the rest of the districts in 

many other aspects besides natural resources, which could be considered as a source of 

alternative explanations. Taking this into account, I am restricting the study to Andean districts 

above 2300 meters above sea level, so only four of the eight Peruvian natural regions, according 

to the classification proposed by Pulgar Vidal (1981), are considered: Quechua, Suni, Puna and 

Janca.  

Besides, levels of rurality (extractive activities are banned in urban areas), size of the district 

(bigger the district, higher the probability of finding natural resources inside it), and population 

(used as criteria for the allocation of transfers inside the provinces and departments) could be 

thought as alternative explanations. In this study, I include those variables as controls. 

Regarding the second path of hypothesis 2, I use the presence of peasant communities as an 

instrumental variable to help me identify the effect of an exogenous variation of institutional 

                                                      

14 Data of percentage of population organized in peasant communities would have been useful for this purpose, but we discarded it 
because the most complete data available at the local level seem to be corrupted, since the numbers did not matched with census 
data of total population per municipality.   
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quality on the provision of public services.15 Based on the historical roots of the peasant 

communities (briefly explained on the second section of this document, I claim that their 

presence throughout the territory is exogenous to my model, conditional on altitude (they were 

originally present in the Andean region, besides, according to some authors such as Damonte 

and Rodriguez (2016), and Nugent and Sanchez (1998), communal organization may have 

emerged as a natural strategy to deal with spatially unequal conditions of the territory ), and on 

rurality (urbanization processes may have forced the dissolution of peasant communities16).  

The exclusion condition of the instrument would be met since the effects of peasant 

communities on the provision of public services would be only through their effect on 

institutional quality, given the coordination and negotiation role communities have that may 

foster government accountability. It could be thought that, given that these organizations may 

impact the way agricultural work is organized, and probably their economic results, then these 

could be an additional channel that affects the provision of public goods. However, as was 

previously mentioned, there are arguments in favor of both positive and negative effects 

regarding the socio-economic impacts of peasant communities. Taking this into account, I 

checked for effects of peasant communities on levels of poverty in the sample, and no 

significant effects were found after controlling for rurality and altitude (whole sample: b=-2.76, 

s.e.=1.71, p=0.11; without capitals: b=-2.40, s.e.=1.82, p=0.19). The exclusion restriction, 

therefore, is a plausible assumption and we discuss the relevance of the instrument when we 

analyze the first-stage results, in the next section. 

For testing the mediation mechanism proposed in hypothesis 2, results from its first and second 

path described before are used for verifying the compliance with the conditions for mediation, 

and Sobel-Godman and Bootstrapping tests would be added to analyze the significance of the 

indirect effect.  

 

 

 

                                                      

15 As discussed by Frölich and Huber (2014), instrumental variables could be used to identify indirect effects in case of endogeneity 
of the mediator variable, especially when it cannot be tracked by observed covariates alone.  
16 Cases documented in an interview done to Erick Romero Mallqui by Quehacer - Desco  (available at: 
www.desco.org.pe/sites/default/files/quehacer_articulos/files/Romero_179.pdf) 
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Finally, for hypothesis 3, I also use presence of peasant communities as the instrumental 

variable for institutional quality and the interaction of that variable with resource abundance as 

instrument for the interaction term of institutional quality with resource abundance.17 

Notice that, in all the cases, I used two different samples, one including all districts above 2300 

meters above sea level, and another excluding the districts that are capitals of provinces. This is 

because, as explained in the second section, the municipalities in charge of those districts are 

also Provincial Municipalities, which makes them be different in terms of attributions, 

responsibilities, and resources; thus, different effects could be expected in those districts. In 

order to take this into account, I used one specification with the whole sample (including a 

dummy for capitals), and another comparing only non-capital districts. 

 

6. Results  

6.1. Total effects of canon and royalties on the provision of local public infrastructure and 

services (Hypothesis 1) 

Table 1 presents the estimations of the total effects of canon and royalties on the provision of 

local public infrastructure. According to these results, an increase of 100 soles in canon and 

royalties per capita is associated with an increase of 0.2% (s.e.=0.001, p<0.1) in coverage of 

public lightning and water, and an increase of 4.1% (b=0.0004, se=0.0001, p<0.01) in the 

construction and repair of rural roads, after controlling for rurality, altitude, population and 

extension of the districts, and initial levels of coverage when available. These results remain the 

same after excluding capitals from the sample.  

Regarding the effects on public services, the results presented in Table 2 show that the increase 

in canon and royalties seem to have no effect on reading comprehension (b=0.001, s.e.=0002, 

p=0.63) or math grades (b=0.0003, s.e=0.004, p=0.93) in public schools. Besides, the results 

show that an increase in 1000 soles in canon and royalties per capita would translate into a 

decrease in one health campaign per year (similar results were found in both samples). These 

results show no support to the first hypothesis.  

  

                                                      

17 For guidance on how to work with instrumental variables for estimating the effect of an endogenous interaction term, I referred to 
Wooldrige (2002, p. 235-237). 
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Table 1. Effect of Natural Resource-based Revenues on the Provision of Local Public 
Infrastructure 

  DV: Variation in Public 
Lightning Coverage 

DV: Variation in Water 
Coverage 

DV: Log of  Km of Rural 
Roads Constructed or 

Repaired 

VARIABLES Total Sample No Capitals Total Sample No Capitals Total Sample No Capitals 

              

Canon per capita 0.002* 0.002* 0.002* 0.002* 0.0004*** 0.0004*** 

(0.001) (0.001) (0.001) (0.001) (0.000) (0.000) 
        

Rurality -3.659 -2.854 -7.338** -7.575** 0.586* 0.718** 

(3.313) (3.596) (3.215) (3.387) (0.311) (0.339) 

Log of population 1.511** 1.755** -0.673 -0.721 0.315*** 0.267*** 

(0.718) (0.805) (0.699) (0.770) (0.081) (0.092) 

Log of área -1.846** -2.153** -1.214* -1.112 0.315*** 0.358*** 

(0.797) (0.878) (0.735) (0.814) (0.066) (0.070) 

Altitud -0.005*** -0.005** -0.005*** -0.004** -0.000 -0.000 

(0.002) (0.002) (0.002) (0.002) (0.000) (0.000) 

Type of district (1=capital) 1.872   -0.297 0.874***   

(2.506)   (2.465) (0.262)   

Lightning coverage 2012 -0.705*** -0.689***     

(0.033) (0.035)     

Water coverage 2012     -0.694*** -0.662***     

    (0.032) (0.035)     

Constant 71.844*** 68.328*** 86.341*** 82.699*** -0.985 -1.178 

(9.433) (10.602) (9.089) (10.073) (0.720) (0.759) 
        

Observations 722 619 722 619 722 619 

R-squared 0.463 0.455 0.464 0.436 0.162 0.136 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 

Less significant results were already expected in services, since canon and royalties are 

supposed to be used in investments and not in current expenses. However, null and negative 

effects seem counterintuitive at first glance, and could have different explanations. Null effects 

in education results could be due to no effective investments, but also to a combination of the 

expected positive effects of investments, and a negative effect possibly caused by the absorption 

of human capital (teachers) by the mining sector. The negative effects in health campaigns 

could be understood as a substitution effect, this is, it is probably the case that in the 

municipalities where there were resources available to do investments (construction of hospitals 

or others), the focus of local governments in terms of health were to do those investments, and 

leave short-term interventions, such as campaigns, behind in their priorities. In any case, 

institutional quality may also play a role in explaining part of these different results, which is 

explored below.  
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Table 2. Effect of Natural Resource-based Revenues on the Provision of Local Public 
Services 

  DV: Number of Health 
Campaigns 

DV: Improve on Reading 
Comprehension Grades 

DV: Improve on Math 
Grades 

VARIABLES Total Sample No Capitals Total Sample No Capitals Total Sample No Capitals 

              

Canon per capita -0.001** -0.001* 0.001 0.001 -0.0003 -0.0005 

(0.000) (0.000) (0.002) (0.002) (0.004) (0.004) 
        

Rurality 1.214 0.961 -45.622*** -44.946*** -72.358*** -69.213*** 

(0.754) (0.829) (6.300) (6.824) (9.453) (10.371) 

Log of population 0.739*** 0.756*** 2.469* 3.350** 3.509 4.317* 

(0.178) (0.202) (1.451) (1.627) (2.235) (2.535) 

Log of área 0.216 0.230 3.367** 3.336** 4.714** 5.153** 

(0.171) (0.192) (1.421) (1.612) (2.040) (2.305) 

Altitud -0.000 -0.000 0.001 -0.000 0.002 -0.000 

(0.000) (0.000) (0.003) (0.003) (0.005) (0.005) 

Type of district (1=capital) 0.355   8.623** 14.545***   

(0.575)   (3.495) (5.356)   

Reading grades 2010     -0.668*** -0.702***     

    (0.050) (0.052)     

Math grades 2010     -0.713*** -0.738*** 

    (0.050) (0.053) 

Constant 10.673*** 11.008*** 359.871*** 373.099*** 382.005*** 389.811*** 

(1.970) (2.202) (30.087) (31.836) (37.974) (41.221) 
        

Observations 722 619 668 565 668 565 

R-squared 0.048 0.038 0.343 0.362 0.327 0.335 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 

6.2. Institutional quality as a mediator of the effect of natural resource revenues on the 

provision of public infrastructure and services (Hypothesis 2) 

As explained above, one way in which institutional quality may play a role in explaining the 

effects of canon and royalties on the provision of public services, is as a mediator. In order to 

test this, I started by analyzing the effect of the institutional quality of district municipalities on 

the provision of local services and infrastructure (first path). Given the fact that institutional 

quality is an endogenous variable, the proposed identification strategy was to use the presence 

of peasant communities (measured by the proportion of rural land under their property) as an 

instrumental variable, which is expected to represent an exogenous variation, conditional on 

levels of rurality and altitude.  

The first stage estimation (Appendix 1) for the whole sample show that the hypothesis of 

underidentification of the excluded instrument is rejected (Kleibergen-Paap rk LM 

statistic=17.528, p<0.001), and the test for weak identification (Kleibergen-Paap rk Wald F 



  
  

 

 
  

 

 
29 

statistic=17.667) shows that the use of the instrument allows to reduce the bias to less than 10% 

compared to OLS estimations. For the sample without capitals, the underidentification 

hypothesis is also rejected (Kleibergen-Paap rk LM statistic=12.306, p<0.001), and the test for 

weak identification (Kleibergen-Paap rk Wald F statistic=12.331) indicates a bias reduction to 

less than 15% of the OLS estimations18.  

The results of the two-stages least squares estimation using the proposed instrumental variable, 

however, show no effect of institutional quality on the provision of public infrastructure or 

services (Table 3 and Table 4). This result shows no support for the second hypothesis, and 

represents a counterintuitive result that could be due to the inability to see small variations in the 

coverage measures, and also to the ambiguity regarding the levels of responsibility for providing 

public services and infrastructure at the local level. Even though the Law of Municipalities 

establishes exclusive and shared responsibilities, many exclusive responsibilities could be 

delegated to the Provincial Municipality when it is more cost-effective for it to provide a 

service, or when the District Municipality is not able to assume a responsibility. Besides, given 

the incipient decentralization process, there are still many responsibilities that have not been 

effectively transferred to the local levels and remain as “shared responsibilities” with no specific 

roles of each institution or level of government. 

Given that the second path of hypothesis 1 was not supported, the mediation effect could not be 

supported either, since significance of the second path is one of the conditions for the mediation. 

However, it is still interesting to know what is the effect of canon and royalties on institutional 

quality (first path), given the importance of this relationship per se. The results shown in Table 

5 indicate that there is no support for this relationship either. One possible explanation is that 

the effects of resource abundance go in different directions for different dimensions of 

institutional quality. For example, we could imagine that having more revenues could make it 

easier to hire better professionals, increasing the bureaucratic capacity, but at the same time, 

generating corruption and inefficiencies, as the literature suggest, making the overall effect not 

clear. Further research should explore these different effects separately in order to understand 

better the effect on institutional quality.  

  

                                                      

18 Considering the critical values proposed by Stock-Yogo (2005) for weak identification test.  
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Table 3. Effect of Institutional Quality on the Provision of Public Infrastructure 

  

DV: Variation in Public 
Lightning Coverage 

DV: Variation in Water 
Coverage 

DV: Log of Km of Rural Roads 
Constructed or Repaired 

VARIABLES Total Sample No Capitals Total Sample No Capitals Total Sample No Capitals 

              

Institutional Quality 0.173 1.241 11.821 28.225 -0.439 0.453 

(Proxy: trust) (20.488) (23.840) (20.040) (24.074) (1.298) (1.509) 
        

Rurality 4.326 3.328 -2.304 -7.933 0.511 1.068*** 

(5.642) (5.544) (5.717) (5.556) (0.378) (0.360) 

Altitude -0.002 0.000 0.001 0.005 -0.000 0.000 

(0.003) (0.004) (0.003) (0.004) (0.000) (0.000) 

Constant 16.346* 11.124 10.049 0.958 3.583*** 2.094** 

(9.872) (12.359) (9.641) (12.554) (0.802) (0.981) 

        

Observations 720 617 720 617 720 617 

R-squared 0.002 -0.001 -0.029 -0.149 0.014 0.004 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 

 

Table 4. Effect of Institutional Quality on the Provision of Public Services 

  

DV: Number of Health 
Campaigns 

DV: Improve on Reading 
Comprehension Grades 

DV: Improve on Math 
Grades 

VARIABLES Total Sample No Capitals Total Sample No Capitals Total Sample No Capitals 

              

Institutional Quality -3.277 -2.521 34.953 26.338 60.303 59.784 

(Proxy: trust) (3.514) (4.116) (31.455) (36.813) (47.587) (56.041) 
        

Rurality 1.743* 1.875* -0.013 5.902 -45.288*** -36.630** 

(1.027) (1.017) (8.742) (8.896) (13.774) (14.595) 

Altitude -0.000 -0.000 0.016*** 0.014** 0.021*** 0.019** 

(0.001) (0.001) (0.005) (0.006) (0.008) (0.010) 

Constant 18.991*** 18.674*** -9.651 -7.959 -1.038 -2.846 

(1.788) (2.274) (16.105) (20.943) (25.262) (32.973) 

        

Observations 720 617 666 563 666 563 

R-squared -0.028 -0.016 -0.068 -0.031 -0.061 -0.063 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 5. Effect of Natural Resource-based Revenues on Institutional Quality 

VARIABLES Total sample   No Capitals 

        

Canon per capita 0.00001 0.00001 

(0.00002) (0.00002) 

    

Log of population -0.055*** -0.062*** 

(0.011) (0.012) 

Log of área 0.004 0.006 

(0.012) (0.014) 

Rurality 0.132** 0.147*** 

(0.052) (0.057) 

Altitude -0.000*** -0.000*** 

(0.000) (0.000) 

District type -0.116*** 

(0.035) 

Constant 0.814*** 0.855*** 

(0.152) (0.169) 

Observations 722 619 

R-squared 0.091   0.058 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 

 

6.3. Institutional quality as a moderator of the effect of natural resource-based revenues 

on the provision of public infrastructure and services (Hypothesis 3) 

As it was also explained before, another role institutional quality may play in the relationship 

between natural resource-based revenues and the provision of public infrastructure and services 

is as a moderator. I tested this hypothesis using also peasant communities’ lands and its 

multiplication with canon and royalties per capita, as instrumental variables. 

The first stage estimations (Appendix 2) for the whole sample indicate that the hypothesis of 

underidentification of the excluded instruments is rejected (Kleibergen-Paap rk LM 

statistic=12.182, p<0.001), and the test for weak identification (Kleibergen-Paap rk Wald F 

statistic=6.093) shows that the use of the instrument allows to reduce the bias to less than 15% 

compared to OLS estimations. For the sample without capitals, the underidentification 

hypothesis is also rejected (Kleibergen-Paap rk LM statistic=9.037, p<0.01), and the test for 
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weak identification (Kleibergen-Paap rk Wald F statistic=4.511) indicates a bias reduction to 

less than 20% of the OLS estimations19.  

Table 6 and Table 7 show the results of the estimations using OLS with controls (for reference) 

and the estimations of the 2SLS. We can see that, using OLS with controls, we find positive and 

significant interaction term (b=0.005, s.e.=0.003, p<0.1) for variation in lightning coverage, 

which would partially support Hypothesis 3. On the other side, with the same specification, I 

found negative and significant interaction effects on reading comprehension (b=-0.019, 

s.e.=0.007, p<0.01) and math grades (p=-0.032, s.e.=0.010, p<0.01), and no significant effects 

for the other outcomes analyzed. However, after reducing the bias due to the endogeneity of 

institutional quality, by using instrumental variables, we find null interaction effects in all the 

cases, thus Hypothesis 3 is not supported. 

 
 

Table 6. Moderation effect of institutional quality on the relationship between natural 
resource revenues and the provision of public infrastructure 

  
DV: Variation in Public 

Lightning Coverage 
DV: Variation in Water 

Coverage 

DV: Log of Km of Rural 
Roads Constructed or 

Repaired 
VARIABLES Controls (a) IV Controls (a) IV Controls (a) IV 

Total sample             
        

Institutional Quality -2.213 3.143 0.181 9.759 -0.077 0.320 

(2.707) (26.463) (3.331) (25.883) (0.227) (1.540) 

Canon per capita 0.001 -0.003 0.002* 0.000 0.000*** 0.001** 

(0.001) (0.003) (0.001) (0.003) (0.000) (0.000) 

IQ_CanonPC 0.005* 0.008 -0.002 -0.002 -0.000 -0.002 

(0.003) (0.012) (0.003) (0.012) (0.000) (0.001) 
        

Observations 722 719 722 719 722 719 

R-squared 0.465 -0.005 0.464 -0.016 0.165 0.131 

No capitals             
        

Institutional Quality -2.934 7.214 1.421 32.177 -0.077 0.941 

(2.739) (30.741) (3.549) (31.185) (0.246) (1.792) 

Canon per capita 0.001 -0.003 0.002* 0.000 0.000*** 0.001*** 

(0.001) (0.003) (0.001) (0.003) (0.000) (0.000) 

IQ_CanonPC 0.005* 0.009 -0.003 -0.002 -0.000 -0.002 

(0.003) (0.012) (0.003) (0.013) (0.000) (0.001) 
        

Observations 619 616 619 616 619 616 

R-squared 0.457 -0.020 0.436 -0.179 0.140 0.105 

(a) Controls: log of population, log of area, altitude, rurality, municipality revenues per capita, poverty, and initial 
levels of coverage of water and lightning in the corresponding cases. 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

                                                      

19 Considering the critical values proposed by Stock-Yogo (2005) for weak identification test.  
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Table 7. Moderation effect of institutional quality on the relationship between natural 
resource revenues and the provision of public infrastructure 

  
DV: Number of Health 

Campaigns 
DV: Improve on Reading 
Comprehension Grades 

DV: Improve on Math 
Grades 

VARIABLES Controls (a) IV Controls (a) IV Controls (a) IV 

Total sample             
        

Institutional Quality -0.005 0.384 10.414 33.041 19.998** 51.439 

(0.661) (4.452) (6.579) (38.893) (9.792) (57.841) 

Canon per capita -0.001* 0.000 0.004* 0.004 0.005 0.000 

(0.000) (0.001) (0.002) (0.005) (0.004) (0.010) 

IQ_CanonPC -0.000 -0.004 -0.019*** -0.015 -0.032*** 0.008 

(0.001) (0.003) (0.007) (0.028) (0.010) (0.053) 
        

Observations 722 719 668 665 668 665 

R-squared 0.048 0.001 0.351 -0.002 0.338 -0.029 

No capitals             
        

Institutional Quality 0.246 1.108 10.616 23.447 20.888* 48.125 

(0.712) (5.234) (7.197) (46.500) (10.677) (68.844) 

Canon per capita -0.000 0.000 0.004* 0.004 0.006 0.001 

(0.000) (0.001) (0.003) (0.005) (0.004) (0.010) 

IQ_CanonPC -0.000 -0.004 -0.019*** -0.014 -0.033*** 0.007 

(0.001) (0.003) (0.007) (0.027) (0.010) (0.051) 

        

Observations 619 616 565 562 565 562 

R-squared 0.039 0.004 0.371 0.021 0.347 -0.025 

(a) Controls: log of population, log of area, altitude, rurality, municipality revenues per capita, poverty, and initial 
grades in the corresponding cases. 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 

 

7. Discussion 

The results of this study show some evidence of a positive effect of resource abundance on the 

provision of public infrastructure, and different effects on the provision of public services, 

similar to effects previously found in the literature. However, when analyzing the role of 

institutional quality in this relationship, my main research question, it seems not to play a role as 

a mediator or as a moderator. The lack of effects of institutional quality as a mediator was also 

found before by Brunnschweiller (2008), but I found no reference of non-significant moderation 

effects tested, probably because of the bias to publish mainly significant results of academic 

work.  

Part of this lack of effect found could be due to some weaknesses this research may suffer from. 

There is, in one side, the possibility of omitted variable bias in the estimation of the effect of 

natural resource abundance on the provision of public goods and on institutional quality, given 
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that, by chance, natural resources could be systematically allocated in places where there is 

more poverty, or were it is more difficult to provide public goods. Besides, I could be said that 

mining companies decide to invest in places where public goods are better provided, or where 

there is better institutional quality. In order to circumvent this possible endogeneity problem, a 

future strategy could consider comparing districts where mine explorations have been 

undertaken but no resources were found, with those where resources were actually found, since 

the allocation of resources among these districts would be a “as if random” assignment of 

treatment. 

Institutional quality may also not be well measured, since I am using information of trust from a 

single question of a survey. It could be said that people’s opinion about trustworthiness of local 

governments may also be driven by other factors not related to institutional quality. Direct 

measures of its dimensions (i.e. bureaucratic capacity, corruption), if available, would be more 

precise, and would allow a better identification of the (perhaps different) effects of each 

dimension. Besides, the lack of a representative sample at a yearly basis for districts in that 

survey (ENAHO), constituted a limitation that prevented me from using panel data estimations, 

and explore the variation within-subjects in time. Future research could improve this study in 

those aspects. 

Regarding the outcome variables, it should be noticed that the quality of measures of coverage 

of water and public lightning does not allow to observe small changes, which may in part 

explain the no effects of institutional quality on those outcomes, however, since better data is 

not available at the annual basis, that is a limitation of the study I could not deal with. Besides, it 

could be said that the effects on rural roads is biased given the lack of information about the 

percentage of necessary infrastructure available at the beginning of the period. That variable, if 

available, would have a negative effect, as in the case of water and public lightning, making the 

corrected effects even more positive than estimated, so the conclusions for Hypothesis 1 would 

not be altered. However this biased estimation could somehow alter the ability to identify the 

mechanisms related to institutional quality.  

Also, the lack of effect on education results could be due to the short period of this study, since 

impacts on education are normally seen in a medium to long-term. However, since we are 

talking about students of 2nd grade of primary school, then it was not unreasonable to expect 

impacts of investments from one class to another, since they are just beginning to study. 

Leaving on the side for a moment this discussion regarding possible problems of the empirical 

strategy and the data employed in this study, these results would open new context- specific 

relevant questions: do they reflect the low importance that local level institutions have in a 
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context of an incipient decentralization process?, are local governments in this context not able 

to counter negative incentives that resource abundance generate? And, if the last is true, is it an 

effective strategy to decentralize resources when responsibilities have not been properly 

decentralized yet? Comparative studies could give us interesting insights to answer these 

questions, and open a relevant debate for policy makers. 

 

8. Conclusion 

In this study, I explored the role of institutional quality in explaining the effects of natural 

resource-based revenues on the provision of public goods at the local level. With this purpose, a 

mediation and moderation effect previously used to explain the natural resource curse effect at 

the national level of analysis, was adapted and empirically tested at the local level with data of 

Peruvian districts. I used a cross-section comparison with 2SLS, using the presence of peasant 

communities as instrument for institutional quality. 

The results show some evidence of a positive effect of local revenues associated with canon and 

royalties on the provision of public infrastructure (water, public lightning and rural roads); a 

null effect on education results, and a negative effect on health campaigns. However, regarding 

the role of institutional quality on explaining these effects, the main question of this study, no 

significant effects were found for any of the outcomes and samples analyzed. 

The results found could in part be driven by the low quality of some of the variables, such as the 

coverage of water and public lightning that is measured in 5 levels and not in percentages, 

which is a limitation of this study. Besides, in a future research agenda, this study may be 

improved with strategies to rule out a possible endogeneity of natural resource-based revenues, 

and using better measures for institutional quality. However, the fact that a consistent non-

significant effect was found for different outcomes and samples should make us ponder if this is 

a reflection of a low importance of local government in a context of an incipient 

decentralization process and, if true, think of policies should be relevant to better use the huge 

amounts of local rents related to mining, oil and gas industries. 
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Appendix 

Appendix 1 – First stage estimations for hypothesis 2   

  
DV: Institutional Quality (Proxy: trust) 

VARIABLES Total Sample No Capitals 

      

% of Peasant Communities'  0.156*** 0.142*** 

lands (0.037) (0.041) 

Rurality 0.192*** 0.140** 

(0.053) (0.063) 

Altitude -0.0001*** -0.0001*** 

(0.000) (0.000) 

Constant 0.282*** 0.365*** 

(0.102) (0.117) 

Observations 720 617 

Kleibergen-Paap rk LM statistic 17.528 12.306 

Kleibergen-Paap rk Wald F statistic 17.667 12.331 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 

Appendix 2 – First stage estimations for hypothesis 3   

  Total simple No Capitals 

VARIABLES IQ IQ_CanonPC IQ IQ_CanonPC 

          
% of Peasant Communities' lands 0.135*** -91.946** 0.121*** -101.300** 

(0.044) (39.137) (0.047) (40.262) 

Canon per capita 0.000 0.006 0.000 0.003 

(0.000) (0.109) (0.000) (0.109) 

CommLands_CanonPC -0.000 0.382*** 0.000 0.414*** 

(0.000) (0.137) (0.000) (0.140) 

Log of population -0.060*** -7.534 -0.056*** -6.128 

(0.011) (11.591) (0.013) (13.391) 

Log of área -0.009 -21.371* -0.001 -21.984 

(0.012) (11.704) (0.014) (13.651) 

Rurality 0.190*** 53.650 0.166*** 46.601 

(0.053) (43.724) (0.060) (49.762) 

Altitude -0.000*** -0.048** -0.000*** -0.051* 

(0.000) (0.023) (0.000) (0.026) 

Constant 0.824*** 295.495* 0.804*** 304.981* 

(0.154) (163.375) (0.172) (183.666) 

Observations 719 719 616 616 

Kleibergen-Paap rk LM statistic 12.182 9.037 

Kleibergen-Paap rk Wald F statistic 6.093 4.511 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 


