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Abstract

Extractive industries have the potential to produce economic benefits, including jobs and tax revenues,
but also generate local externalities that grow with international prices via greater production. In contrast
with most literature on trade and domestic politics that predicts social turmoil when the global economy
is weak, in this paper I provide evidence from Peru that in the extractives sector high prices cause a
significant increase in social conflict. This effect manifests primarily where local governments have low
capacity and low accountability. When weak, local governments do not sufficiently enforce limits on
environmental pollution or appropriately compensate communities, and cannot credibly commit to doing
so as prices rise. In addition, I show that acutely polluting minerals greatly drive conflict, at rate six
times higher than chronic, less observable polluters. These findings shed new light on the role that local
political institutions play in managing social conflict in the face of volatile international markets. Where
institutions are not capable of managing the costs and benefits of increased production during price
booms, conflict can emerge in the sector and make everyone worse off than if they had not increased
production. The results emphasize the importance of government capacity and political accountability
for managing the winners and losers of globalization.
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1 Introduction

A large literature in international political economy has documented societal turmoil in the

wake of downturns in the global economy, for example, when there are decreases in interna-

tional prices for exports. In his seminal book “Politics in Hard Times,” Gourevitch (1986)

describes social and political conflict when international markets are weak, arguing that dur-

ing good times “prosperity blurs” the contentious trade-offs that communities, companies

and governments must make. These predictions are based on the idea that workers, firms,

and government can reach agreements with greater ease when the international economy is

robust, knowing that high prices may be short-lived.

In industries that generate externalities, however, such as natural resource extraction,

production increases from high prices produce significant negative spillovers for local com-

munities. Where negative externalities are concentrated or grow faster than the benefits

of employment or public spending as production grows, higher commodity prices have the

potential to generate societal backlash from local communities.

Political institutions designed to mitigate the externalities of natural resource extrac-

tion can manage the potential for conflict, whether by limiting pollution by extractive firms

or providing communities with economic transfers. The literature on trade and domestic

politics has long proposed that the winners of globalization (e.g. mining firms, government)

compensate the losers (local communities; those affected by negative externalities), whether

through a social safety net, public goods investments and regulation (Cameron 1978; Katzen-

stein 1985; Rodrik 1996). Bargaining between communities, firms and government can find

an agreement that avoids conflict, provided the deal is credible. Where parties, especially the

government, do not have the capacity or incentives to implement or enforce a deal, however,

disputes in the mining sector can descend into violent confrontations. In short, in weakly

institutionalized countries a global upswing in demand and prices for extractive commodities
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can generate increased, rather than decreased, levels of social conflict.

In this paper, I test these theoretical ideas using data from nine extractive commodities

and externalities-related mining conflict in Peru. I exploit exogenous variation in interna-

tional prices and the quality of local governance, and observe the effect on geo-coded incidents

of mining-related violence collected by the Peruvian government. I provide evidence that

when international commodity prices increase by a standard deviation there is a 43 per-

cent increase in the number of riots and protests related to externalities in the sector that

specifically cite environmental harm. The conflict-increasing effect is strongest where local

governments have low administrative capacity and experiences low political competition. In

contrast, where local government has high capacity and high electoral competition, prices

no longer increase the incidence of violence.

To demonstrate the environmental externalities mechanism, I show that rising com-

modity prices for minerals that generate acute and observable pollution greatly increase

violence, whereas for minerals with less observable or chronic externalities the effect is six

times smaller in magnitude and not statistically distinguishable from zero. Similarly, I show

that in the presence of low administrative capacity and electoral competition, prices signifi-

cantly increase the level of acidification and cyanide pollution in rivers next to large mines;

this effect does not manifest when there is high bureaucratic capacity and electoral com-

petition. Finally, I find no effect for extractive commodity prices on mining sector conflict

incidents that do not explicitly mention environmental concerns, including general protests

that target or ’reject’ the extractives sector, or demonstrations for increased benefits from

mining.

This analysis is relevant for the majority of developing nations, most of which both ex-

port mining commodities and experience riots and/or protests related to extractives. Among

74 developing countries in Latin America, Africa and South Asia, extractives constitute on
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Figure 1: Incidence of extractives-related riots and protest from 2013-2015

Extractives Conflict 
No Extractives Conflict

Source: Armed Conflict Location & Event Data Project (ACLED) and McGill Research Group Investigating Canadian Mining
in Latin America (MICLA)

average 22 percent of total merchandise exports and 7 percent of GDP.1 For comparison,

among the same group agricultural export earnings contribute on average just 4 percent of

exports and 1 percent of GDP.

At the same time, 73 percent (54 of 74) of these countries experienced riots or violent

protests associated with extractive industries during the 2013-2015 period, shown in Figure

1. Among the top twenty extractives exporting countries in the sample the rate was even

higher, with 80 percent experiencing riots related to extractives. Although the Peruvian ex-

perience does not map perfectly on to each of them, the incentive structure for communities,

companies and government are recognizable in most developing commodity exporters.

The following paper makes several contributions to the growing literature on globaliza-

tion, natural resources and conflict. First, I highlight that externalities-heavy industries like

extractives follow a distinct logic than the export-oriented sectors traditionally analyzed by

the trade and domestic politics literature. In addition, I argue that this is not inevitable: by

improving capacity and political accountability, countries with established extractives sectors

can reduce the likelihood of community-based violence. Finally, I provide direct evidence for

the hypothesis that negative externalities are a direct contributor to violence in the natural

1Extractives information is sourced from the World Bank (2014). The sample of 74 countries are those with extractives
exports data and conflict monitoring available from ACLED and MICLA. Appendix E contains details.
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resources sector. While expectations and greed may also contribute to conflict in the sector,

the results from Peru suggest that many communities are indeed responding to externalities

when they demand great benefits and attention.

On the empirical side, my identification strategy teases out a causal effect for prices

and provides consistent evidence in favor of the moderators and mechanisms. I use placebo

and selection tests, as well as additional conflict outcomes and robustness checks to further

strengthen the claims made within.2 The results section and appendix contains corroborating

evidence, including international versus domestic firms, the ambiental level of protest in the

country, corporate social responsbility spending by firms, spatial spillovers of violence, and

the timing of Peru’s first independent Extractive Industries Transparency Inititative (EITI)

audit report to measure the effect of improved information.

The article begins with a theoretical discussion of globalization, extractive industries

and local conflict, followed by a section orienting the topic within the Peruvian context.

Next, the data for the study and the empirical approach employed are discussed. I then

present and interpret the results and test them for robustness before concluding.

2 The hard politics of good times

The received wisdom from the the literature on trade and domestic politics is that inter-

national price declines can trigger social and political turmoil at home as export-oriented

sectors lose revenues and jobs (e.g. Gourevitch 1978; Gourevitch 1986; Rodrik 1996). Prices

can drop when supplies increase, such as when new producers enter a marketplace, trade

barriers are reduced, or when demand softens up, as is the case during financial crises or

other instability. This has negative impacts for workers, firms, governments and the broader

economy. To address this concern – often a political prerequisite to trade liberalization –
2In the interests of brevity, many of these tests are included in the Appendix. Appendix A consists of additional results,

while Appendix B contains placebo, selection and robustness checks. Appendix C presents the machine coded outcome variable,
and Appendix D provides additional evidence for the exogeneity of international prices.
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countries can develop a social safety net that protects workers and the broader public when

international markets are weak and/or jobs lost (Cameron 1978; Katzenstein 1985; Bates,

Brock and Tiefenthaler 1991). Often even the business community, for whom greater social

insurance is costly, find it in their interest to support measures to protect workers and the

larger economy during down times (Mares 2003; Gourevitch and Shinn (2005).

A classic example of ‘hard times’ dynamic, as described by Gourevitch (1986), is the

depression of the 1870s, which started with the collapse of the Vienna Stock Exchange

in May 1873. The ensuing financial crisis enveloped Europe and North America, stalled

investment and liquidity, and drove international commodity prices and trade downward. In

the United States, a major victim of the crash was the railroad sector, which was forced

to inflict major wage cuts and layoffs on its workers in 1877. With virtually no safety net

or means for recourse, railroad workers and their families carried out strikes and protests.

In Martinsburg, West Virginia, communities around the railyards occupied the railyards,

paralyzing the sector entirely, until state militiamen sent by the governor broke the strike.

At first glance, we might expect the extractive industries sector, including mining, oil

and gas, to act in a similar fashion. Extractive industries have the potential to produce many

economic benefits, including jobs, tax revenues and investments in infrastructure. In low and

middle income countries in particular, the extractives sector can aid the development process

in rural areas that might otherwise find it difficult to modernize and integrate economically.

Extractives generate a great deal of negative externalities, however, especially environ-

mental damage, displacement of communities and unwelcome social changes. Environmental

degradation in particular has become central to a grievance narrative from local communi-

ties that the benefits from the extractives sector have been too few and the costs too many

(Bebbington and Williams 2008, Bebbington and Bury, 2009). These externalities tend to

be concentrated in the geographic zones near mines, while the benefits are more diffuse or

are repatriated to big cities or abroad.
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As a result, a strong international economy that generates a boom in the mining

sector can, perversely, greatly increase the level of social conflict. As international mining

prices rise, firms increase their production in order to export and earn more, and in the

short run are constrained to increasing production in existing sites. More production implies

greater externalities for local communities, unless firms undertake costly remediation efforts.3

Production gains do imply an increase in jobs, wages and indirect economic benefits, but

these often accrue to just a small share of the local population. The gap between costs

and benefits is highly visible to local community members; Ponce and McClintock (2014)

show that in Peru survey respondents in zones of mineral extraction report both observable

pollution and lack of benefits as drivers of protest.

A second major consideration is that the traditional literature on trade and domestic

politics focuses almost entirely on wealthy democracies with strong governments. It is as-

sumed that when political bargains are struck that protect the losers of globalization from

potential downsides, the state has the capacity to follow through and institutional means

to enforce compliance. When we take the logic to weakly institutionalized developing coun-

tries, which make up the bulk of extractive industry exporters, conditions are less clear.

It is usually the role of government, in negotiation with communities and extracting firms,

to manage the countervailing costs and benefits of mining, mitigating the externalities of

production through regulation and compensation. The strength and comportment of gov-

ernment, therefore, are important for whether the costs of externalities are appropriately

addressed; poor quality governance in the face of rising externalities can leave communities

aggrieved, as the present and expected costs from externalities exceed their current and

3For example, the predominant gold production technique is “cyanide leaching,” where firms use a sodium cyanide solution
to separate gold from ore. The leftover ore and cyanide solution form a “slurry” that must be set aside in protected tailings
ponds to avoid contaminating rivers and groundwater while it is treated with chemical or physical remediation technologies
(Young and Jordan 1995). With lower grade (less concentrated) gold ores, greater amounts of cyanide solution and ore must be
employed to recover a given quantity of gold. As international prices increase, lower quality ores become profitable to produce,
depending on the cost of remediation. If firms can avoid holding and/or treating cyanide and ore tailings by dumping them,
such as in nearby rivers, they can save money and make marginal ore deposits profitable. Cyanide in ground or irrigation
water, however, is very poisonous for humans and livestock, even in small concentrations (von der Goltz and Barnwal 2014).
Other externalities from increased production include greater dust pollution and risk to livestock from mining trucks, and more
workers (typically young men) from outside the local area.
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expected compensation (Bebbington and Williams 2008; Bebbington and Bury 2009).

In particular, the administrative capacity of government influences how much enforce-

ment (limiting externalities) and re-distribution (compensating communities) they carry

out. When bureaucratic capacity is low, the government is less efficient at carrying out

externalities-mitigating tasks, and thus can fail to meet the level of enforcement and redis-

tribution required to avoid accumulating community grievances. Furthermore, as shown by

formally by Huber and McCarty (2004) low bureaucratic capacity makes it more difficult

to convince bureaucrats to carry out what little enforcement they can do, because “their

incompetence diminishes their incentives to implement the policies politicians” prescribe for

them, such as holding firms to pollution limits or carrying out compensatory projects. Jones

Luong and Weinthal (2006) argue that resource boom windfalls deter the state from making

costly investments in bureaucratic capacity, compounding this problem.

At the same time, local politicians that face limited electoral accountability may choose

not to carry out compensatory projects in the manner designed, deciding instead to direct

spending to clientelistic networks or engaging in rent-seeking.4 Besley (2006, p. 126) shows

that electoral accountability more effectively shapes leaders’ behavior – in this case towards

following through with the compensation and redistribution scheme – when there is high po-

litical competition for the relevant office. This dynamic is magnified under decentralization,

which relies on heightened electoral accountability to offset efficiency losses with respect to

managing externalities, as compared to centralized government (Besley 2006, p. 167; Besley

and Coate 2003; Tommasi and Weinschelbaum 2007). At the same time, high political com-

petition makes it reasonable for opposition politicians to exert effort to expose corruption

and malfeasance on the part of the incumbent, which can have criminal consequences as well

as political ones.

The cross-national literature on the “resource curse” provides some prima facie ev-

4Similarly, they may use scarce bureaucratic resources to address complaints from clients rather than carry out costly
enforcement with extractives firms.
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idence that we should expect the quality of institutions, especially bureaucratic capacity

and political accountability, to moderate the effect of natural resource on economic and so-

cial outcomes. Although resource-exporting countries on average have lower growth rates

(Ross 1999), Mehlum, Moene and Torvik (2006) show evidence that variation in politi-

cal institutions, including bureaucratic quality, rule of law, and corruption, explains why

resource extraction is associated with bad economic outcomes in some countries but not

others. Robinson, Torvik and Verdier (2006) take this a step further, showing in a formal

model that “countries with institutions that promote accountability and state competence”

should experience better economic outcomes from resource booms because these institu-

tions impede politicians’ ability to use resource rents to maintain office through inefficient

clientelistic spending and private transfers.

Taken together, we can expect that for the extractive industries sector international

prices will produce an increase in social conflict related to externalities, unless the government

is sufficiently strong and accountable that it mitigates externalities through regulation and

compensation. Where government is strong and accountable, we would expect prices to have

no effect, or a conflict reducing effect. Furthermore, we would expect the conflict-increasing

effects of international prices to scale with the intensity of the mining sector in a given

geographic area. Where there are more mines, the marginal effect of a price increase should

be greater than where there are fewer mines.

2.1 Alternative account: Greedy communities

Although I have argued that negative externalities, especially environmental pollution, can

drive violence in the face of booming international mining prices, some scholars argue that

externalities are in fact tangential. An alternative explanation is that violence and the threat

of violence are negotiating tactics on the part of communities who believe that firms are

highly profitable and should be sharing a larger proportion of their earnings with the locals.
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Because local communities have the ability to paralyze the sector with protests and riots,

they can threaten the sector and demand more resources.5 For example, Christensen (2016)

argues in the case of Africa that new investments in extractive industries drive conflict by

provoking unrealistic expectations of benefits for communities, and that companies cannot

credibly dispel this misinformation. Similarly, Arellano-Yanguas (2008) reports from Peru

that some communities use environmental considerations as pretense and for leverage, rather

than being legimately damaged by pollution.

In the empirical analysis that follow, I will test and rule out this account for the case of

Peru, at least as it pertains to the relationship between rising commodity prices and social

conflict. To do so, I will compare minerals that produce acute, observable environmental

contamination with those that produce longer-term less observable pollution. If the ‘greedy

communities’ explanation is correct, rising prices should drive an increase in conflict regard-

less of the the observable pollution implications. If externalities are the driver, it will only

be the case for the observably polluting minerals. Second, I will examine incidents of conflict

that directly mention environmental contamination and those that more generally protest

against the mining sector (and do not mention the environment). While not a direct test,

this will provide additional corroborating evidence.

2.2 Why violence?

Given that a hypothetical bargain exists that would provide better returns to communities,

companies and government by avoiding the costs of conflict, violence is a puzzling outcome.

Communities should be able to threaten to carry out a riot or protest, and gain conces-

sions from the company and government in terms of reduced externalities and/or increased

compensation. In studies of bargaining breakdowns into violence, there are two main expla-
5This harkens back to the literature on “greedy rebels” (e.g. Collier and Hoeffler 2004; Fearon 2005; Ross 2006; Dube and

Vargas 2013). In this formulation, actors use violence to take control of mining sites or the government itself in order to enrich
themselves and higher commodity prices make the prize that much more attractive. It’s important to note that for the types of
violence and groups discussed in this article, direct control and operation of highly specialized industrial mines is not possible,
nor is overthrow of the government feasible.
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nations, either the actors can not agree to a point in the bargaining space, or one or more

actors do not believe an agreed upon bargain would be enforced (Fearon 1995).

In the former case, citizens, government, and firms may not be well informed about the

intensity of grievances, the quality of local government, the probability of collective action

or the level of benefits a firm can reasonably produce given prices. Steinberg (2015) shows

that uncertainty about the costliness of protest to local community can produce riots in

equilibrium as companies offer too little for a given level of community “resolve.” Christensen

(2016) similarly shows that incomplete information regarding the profitability of mining

projects can lead to violence in equilibrium. Related empirical work by Alston, Libecap, and

Mueller (2000) from Brazil suggests that legal inconsistencies and information asymmetry are

associated with land conflicts, while Kopas and Urpelainen (2016) also point to a grievance

hypothesis.

In the latter case, credible commitment problems are to blame, as the negative exter-

nalities of an international price increase begin to be realized as soon as production levels

respond to prices, whereas compensation is deferred. If communities have fleeting power to

halt or slow down an increase in production and externalities through a protest, they do

not have time to wait to see if companies and governments will follow through with their

commitment. Fearon (1995) shows how this commitment issue can derail settlements for

peace even when all the actors involved have an interest in avoiding costly conflict. Work by

Acemoglu (2003) and Kalyvas (2000) also illustrate how inefficient social arrangements that

tolerate occasional outbreaks of conflict are the product of an inability to credibly commit to

future behavior. At the same time observational work by Mattes and Savun (2009) provides

evidence that peace accords that directly address commitment problems are the most likely

to succeed, particularly via fear-reducing and cost-increasing provisions.

The aforementioned mechanisms of externalities and government capacity and account-

ability fit partially in each of the two explanations. Firms and government may be uncertain
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about the degree to which rising externalities generate actionable grievances for communi-

ties, and they may misperceive what level of benefits or compensation are required. At the

same time, a government’s ability to credibly commit to enforce a bargain is directly linked

to its perceived administrative capacity and the political incentives of local agents.

Although these are challenging to assess directly, it is possible to look at tangential

hypotheses that would provide evidence regarding the type of breakdown that may be leading

to violence. For example, there is far less public information typically available for new

mining sites, as compared with long-established producers. Similarly, transparency and

revenue disclosures, such as under the Extractive Industries Transparency Initiative (EITI),

can help to reduce information assymetry problems. Examining if there are differential

effects of prices on conflict can ascertain how these types of information are contributing to

the problem. At the same time, if the commitment problems are a driver, we would expect

that higher international commodity prices result in greater externalities-related riots and

protests when local government has weak administrative capacity.

12



3 Mining, resistance and redistribution in Peru

Mining in Peru has a long and checkered history, winding back to the Spanish colonial period

when forced indigenous labor extracted silver, resulting in long-term negative political and

economic effects (Dell 2010). In more recent times Peru’s extractives sector has boomed,

following series of liberalizing reforms under the controversial government of Alberto Fujimori

in the 1990s, the end of the Shining Path conflict and return to democracy in 2001. Taking

advantage of above average mineral prices – due primarily to accelerating growth in China

and India – mining has again grown to represent a major part of the nation’s economy.

Extractives now make up about 58 percent of Peruvian exports and just over 14 percent

of GDP, with new mines opening and old mines increasing production (Ministry of Mining

and Energy 2012). Peru exports nine major extractive commodities, including copper, gold,

silver, oil and gas. The geographic distribution of the commodities are shown in Figure 3,

with oil and gas primarily in the Amazonian region and metal mining in the Andes mountain.

Figure 4 indicates the contribution of mining to the local GDP from 2007-2014.

Not surprisingly, the increase in the scale of mining activities has been accompanied

with a growing sense of unease among the population with respect to the distribution of

costs and benefits from the sector (Arellano-Yanguas et al. 2011; Caceres and Rojas 2013;

Muradian et al. 2003). Ranging from specific grievances about environmental degradation

and land acquisition by mining concerns to more general complaints about benefits-sharing,

participation and dignity in interactions, rural objections to the pace of development in the

mining sector of Peru began to gain traction in the mid 1990s. Environmental concerns in

particular attracted the attention of US-based advocacy organizations, while local vigilante

groups originally convened to protect communities against Shining Path rebels and cattle

rustlers began to function as a vehicle for organizing protests – in some cases violent – against

mining interests (Bebbington and Williams 2008).6 Thus, even as the mining boom drove

6As examined by Guardado (2015), historical land tenure issues are deeply embedded in this context, both as a motivator
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Figure 2: Producing mining sites as of 2001 Figure 3: Contribution of mining to
the local GDP

one of the longest periods of sustained economic growth in its history, Peru has experienced

a rising level of social conflict.

For example, on 28 May 2012, the eighth day of increasingly ferocious demonstrations

at the Xstrata mining site in Espinar province, Peru, a violent encounter took place between

police and protesters. As demonstrators attempted to force their way into the mining site,

police fired live rounds, killing two and injuring many more (de la Cruz 2012). At least 76

police officers and 45 protestors suffered severe injuries over the course of several days of

violence, which precipitated a declaration of a state of emergency in the province by the

central government (La Republica 2012). Rioters said the demonstrations were intended

to pressure the Xstrata company and the government of Peru on the mine’s environmental

record, demanding a greater share of the mine’s financial benefits and dramatic action to

reduce water pollution from the mine (Salcedo 2012).

This mining conflict event was just one of numerous that have taken place in Peru in

for the Shining Path insurgency and for concerns regarding the costs and benefits of mining.
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recent years. From 2007 to 2014, there were 88 riots and protests that were explicitly re-

sponding to the environmental externalities of mining, as well as 98 incidents that denounced

or rejected the extractives industry more generally (Defensoŕıa del Pueblo 2014). Figure 4

shows that environmentally-linked extractives riots took place in 13 of the country’s 24 de-

partments during that period. Today, Peru’s ombudsman for social-environmental conflicts

report 150 active and latent “social-environmental” conflicts with the potential to produce

violence, representing more than 70 percent of all local conflicts in the country (Defensoŕıa

del Pueblo 2016).

Figure 4: Number of environmentally-linked extractives riots during 2007-2014

3.1 Governance in the Peruvian mining sector

With public pressure building from rural action organizations and international advocacy

NGOs and the transition from the Fujimori administration complete, Peru’s Congress in 2001

heavily reformed the way that mining revenues were taxed and distributed. Under the Gen-

eral Law of Canon (Ley No. 27506 of 2001, later amended), 50 percent of income taxes paid

by mining companies would be devolved to municipal and (recently established) departmen-
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tal governments where the associated mining exploitation took place.7 Redistributed mining

revenues from the canon must be spent on the implementation of infrastructure projects

by departmental and local governments, with administrative oversight from the Ministry of

Economy and Finance (MEF) in Lima.8 Projects are developed by local governments, in

collaboration with local communities, and submitted for approval by the MEF through a

rigorous project management and procurement system known as the Sistema Nacional de

Inversión Pública (SNIP).9

At the same time, environmental regulations relevant for extractives have evolved over

time. The 2005 General Environmental Law (Ley General del Ambiente, Ley No. 28611) sets

forward a general structure for environmental regulation in the country, splitting responsi-

bilities between the central, departmental and local governments. Additional legislative and

executive decrees have refined the set of responsible agencies, namely the Framework Law

for the National Environmental Management System (2004 and amendments), and the 2008

creation of the Ministry of Environment.10 Under the environmental law, however, depart-

mental and local governments are empowered as Environmental Inspection Entities, and can

carry out environmental inspections under the auspices of the Ministry of Environment. As

part of this function, departmental governments can report violations to the Ministry of En-

vironment for further investigation or fines, or can directly pursue action against violating

7The mining canon itself was established earlier, in 1992, but represented only 20 percent of mining sector taxes. It also did
not directly transfer funds to municipal governments.

8Resources from the mining canon have been especially targeted to departmental governments, which were established in
2001, with 25 percent of the mining canon earmarked for the departmental government in the region where extraction takes
place. In addition, ten percent goes to local governments in the affected district, 25 percent split among the municipalities in
the province where extraction occurs, and 40 percent distributed among all the local governments in the region of exploitation.
While the exact rules for implementing mining canon funds have been updated over time, the basic regulations have not changed.
The funds cannot be used for hiring or paying administrative staff, though in recent years the MEF has allowed for 10 percent
to be used to pay consultants and engineers for project planning. In addition to the mining canon, there are also mining royalty
payments, as well as concession maintenance fees that are shared with departmental and district government.

9With the expressed goal of reducing corruption and improving the management of public resources, the SNIP is deliberately
not easy to get projects through, and many district and departmental have difficulty implementing their budget as a result.

10At the central level, responsibility for environmental regulations for the extractives sector has, until recently, been coordi-
nated by the Ministry of Energy and Mines, specifically the General Bureau for Environmental Affairs for Mining (DGAAM).
Critics have charged that the Ministry of Mines is too permissive with the industry, with a revolving door of staffers traveling
from private companies to regulatory positions and direction from Ministry leadership to greenlight projects even when they do
not meet environmental standards. In 2011, three enviromental experts responsible for mining project Environmental Impact
Assessments (EIAs) at the DGAAM were fired when by the Ministry of Mines when they rejected the EIA for a mine expan-
sion on environmental grounds (Salazar 2011). Meanwhile, the Ministry of Environment has been hamstrung with insufficient
resources to carry out its mandated environmental auditing and punishing violations (Bebbington and Bury 2009).
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companies. The Peruvian Civil Code gives departmental and local governments standing to

sue companies directly for enviromental violations.

Although both Peru’s mining canon and the environmental regulatory scheme look im-

pressive on paper, the implementation of both programs relies to a substantial degree on local

and departmental governments willingness and capacity to carry out their responsibilities.

Departmental governments in particular have an outsize role in the efficient functioning of

the mining canon and environmental auditing. Local municipal governments are quite small,

with often just a handfull of paid staff that are typically unequipped to take on the complex

issues at hand in the extractives sector. Departmental governments command a large bud-

get, with a major portion from the redistributed mining tax revenues, and higher quality

and quantity of professional staff.

Departmental governments, led by the department president, have a great deal of

discretion in how they carry out their duties. The central Ministry of Finance’s oversight

of mining canon projects is restricted to procurement and accounting concerns, rather than

allocation or political accountability concerns. Thus, as long as departmental authorities

make a reasonable effort to spend the funds on approved project categories and implement a

bidding process that is not obviously corrupt, projects can easily be steered by departmental

presidents and municipal mayors to political supporters, friends and associates (Maldonado

2014). Similarly, the decision of whether to deploy departmental staff resources to carry out

environmental audits of companies, report on violations to the Ministry of Environment, or

pursue civil cases is up to the discretion of the departmental President and his team.11

Holding departmental presidents accountable for the allocation of public investments

from mining revenues and enviromental oversight is thus left primarily to voters. The nation

has been nominally democratic since 1980, when civilian elections ended a twelve-year mili-

tary regime that began with a coup in 1968. Since then, however, personality-based politics

11Of the 24 departmental presidents elected in 2014, 23 are men; Yamila Osorio Delgado of Arequipa was the only women
elected.
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and patronage have dominated the scene, with only a token role for political parties. Alberto

Fujimori’s military-supported auto golpe (self coup) in 1992, which disbanded Congress, re-

moved critical voices in the judiciary and forced through a new constitution, meant that

Peru failed to meet even the “procedural minimum” for democracy for a number of years

(Levitsky 1999). With limited confidence in many of the formal political institutions of the

country, rural Peruvian voters instead turn to populist political personalities (Doyle 2011).

As a result, the competitiveness of elections at the departmental level is much more a func-

tion of the idiosyncratic quality of opposition politicians and their own personal networks.

Thus even within a departmental or district, the competitiveness of elections to the local

executive can vary greatly over time.

At the same time, the technical and administrative capacity of departmental govern-

ments varies widely across the country; executed departmental budget share, a key measure

of government capacity, ranges from 64 to 97 percent during the period of study. As a

relatively new level of government with an evolving set of responsibilities and sourcing of

revenue, departmental governments are expected to carry out a broad mandate with a shift-

ing workforce. In a series of field interviews, senior departmental government officials in

Arequipa and Cusco noted that project development and administrative management with

the MEF often depends on just a few key individuals in the office.12 While administrators

gain experience over time, if and when they depart, project implementation can suffer dra-

matically in the short term. With civil service at the departmental level often seen as a

stepping stone to more prestigious and lucrative positions in the central government and the

private sector, highly competent administrative staff are regularly hired away.

In addition to reforms made to the mining canon and domestic enviromental regula-

tions, Peru joined the Extractive Industries Transparency Initiative (EITI), an international

organization formed in 2003 as a global response to concerns about corruption and conflict

12A senior official in Arequipa told me: “If I left this office there would be no more new football fields, and no more little
buildings for beauty pageants. The project would sit, waiting for attention, in the computer.”
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Figure 5: Average annual budget ex-
ecution 2005-2011

Figure 6: Minimum annual budget
execution 2005-2011

in the extractives sector that now has over 50 implementing members. EITI sets a stan-

dard for revenues transparency and civil society engagement that requires countries audit

and publish information about the activities and revenues in oil, gas and mining. As part

of the compliance process, a third-party audit must be carried out and the results made

public. Peru became a member of EITI in 2007, and the country’s first audit was carried

out by the consulting firm Ernst & Young and published in late 2009. The report included

both a reconciliation of the earnings, tax revenues, and public spending coming from ex-

tractive industries, and also included a civil society consultation component.13 The former

greatly increases the level of public information about the profitability of firms and routing

of revenues, while the civil society component brought together community representatives,

companies and government, allowing all sides to better gauge the resolve and capacity of the

others.

13A civil society coordinator in Lima told me:“The companies in fact pay a lot of taxes. You see, now we basically know who
the corrupt guys are. But the people, they just assume that the next person will be corrupt also. There was one candidate
running for office in one of the highland departments (en la Sierra) who campaigned by saying ’we will steal less’ (vamos a
robar menos).”
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4 Research design

In this section, I describe the identification strategy, data, and estimation approach I use to

test the hypotheses articulated earlier. In the ideal experiment we would be able to directly

manipulate international commodity prices, the intensity of mining activities at a given

site, and the institutional moderators of interest: government capacity, political competition

and level of transparency. In practice, however, we must rely on observational data, locating

variation in the treatment and moderators that is independent of conflict dynamics (including

anticipation effects). In this subsection I will discuss the threats to causal inference for each

key variable and describe how I address them in the estimation strategy. A key part of the

identification strategy is the use of time and department fixed effects, which remove variation

that is common across units in a given year, and across years for a given unit. In addition,

in the estimation approach the price index is lagged by one year to allow for price changes

to filter through the value chain.

International prices for the nine major extractive commodities produced in Peru are

set by factors far beyond the local political economy of a Peruvian department. As shown

in Figure 3, all commodities but tin are produced in two or more departments, and most

departments produce more than one commodity, which means that a reverse causality story

would have to account for simultaneous increases in conflict in multiple departments that is

not accounted for by time fixed effects.In addition, Peru is not a controlling producer. The

highest global market share for the country is for silver, at 13.5%, however, silver is produced

in four non-neighboring departments. In the Appendix D I show that international prices

during the period of study is primarily driven by imports from China, ruling out a reverse

causality story, where conflict in Peru raises international prices14 To further bolster this

case, I carry out a two-stage regression that instruments international prices with Chinese

14Scholars and practitioners note that the large mineral price changes during this period were largely driven by changes
in demand from China and other large emerging economies, rather than from changes in production by mineral exporters
(Humphreys 2010).
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imports in the previous year, reported in Appendix D.

A second identifying assumption is that the location of mining sites around Peru is

independent of the conflict process I am exploring. This would be violated, for example, if

companies strategically selected locations for opening or closing mines based on expectations

regarding price and conflict. In order to avoid this, I measure mines in 2001, six years

before the start of the conflict-prices time series (2007-2014), well before the mining boom,

financial crisis and expansion of conflict in the extractives sector of Peru. Furthermore, I

carry out a robustness check in the Appendix that uses underlying mining deposits rather

than production facilities, showing that the results are not sensitive to this distinction.

To characterize departmental government administrative capacity, I employ a metric

used by the World Bank and OECD to evaluate government performance: share of annual

budget executed. Budget execution is highly dependent on skilled administrative staff in the

departmental office and thus is subject to random variation from staff hires, on-the-job expe-

rience and departures. In section 5.4 I show that, conditional on time and unit fixed effects,

departmental government budget execution is orthogonal to both international commodity

prices and to conflict. In the estimation strategy I lag government budget execution by two

periods for two reasons. For one, it takes some time for citizens to observe the outcomes of

the departmental budget, and second, I want to further insure that there is no confounding

from conflict or prices.

I use the level of competitiveness in the most recent elections for the department pres-

idency to measure political accountability. The intuition is that departmental presidents

and citizens observe the most recent election as a reasonable proxy for the viablity of the

political opposition, including probability that the next election will be competitive. Even

if incumbents themselves are not concerned about re-election (choosing for example a one-

and-done with maximum corruption approach), the political opposition can challenge the

departmental president in the departmental assembly, make corruption reports to the na-
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tional authorities, or use the media to criticize the administration. The more viable the

political opposition, the easier it is to believe that a departmental government will follow

through with commitments to improve conditions for communities affected by mining exter-

nalities. In section 5.4 I show that, conditional on time and unit fixed effects, the level of

competitiveness in a given department-year is orthogonal to international commodity prices,

conflict, and the administrative capacity of the government.

Within the extractives sector, not all minerals contribute to negative externalities in

the same way. Some commodities require highly toxic chemical washes that if not managed

can quickly and observably damage the nearby environment. In the case of Peru, gold and tin

are the most prominent examples, with gold utilizing a cyanide wash to extract the mineral

from the ore, and tin requiring a strong acid wash. When production increases rapidly,

containment ponds and remediation processes can be quickly overwhelmed, resulting in leaks

and spills that nearby and downstream communities easily observe. Crude oil production

also often generates obvious environmental pollution, mainly due to spills in and around

mines, and occasionally along pipelines. I call these minerals the “acute polluters.”

In contrast, Peru’s other six minerals – lead, zinc, silver, natural gas, copper and iron

– do not produce intense, acute environmental damage in the way that the three aforemen-

tioned commodities do. Zinc, copper and iron are mined using floatation and concentration,

techniques that require grinding up the ore, mixing it with water and then blasting at high

temperatures to remove impurities. Silver mining once also using chemical amalgamation

using mercury, but today is usually separated from copper using electrolysis. These methods

still do produce environmental pollution, including dust and dumping of leftovers, but the

negative effects are more diffuse. Leaching from floatation of lead or the other metals may

cause chronic problems, but in the short run these issues are hard to observe. Accordingly,

I call these minerals the “chronic polluters.”

By comparing the effects of acute vs chronic mineral prices on social conflict, we can
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adjudicate whether the violence effects of higher international prices is indeed being driven

by negative externalities, or simply by heightened expectations regarding benefits to local

communities. I use two specifications to do sure, first comparing the two types of minerals

in a regression that includes both, and then interacting the price indices with the number of

mining sites of the relevant type.

4.1 Estimation

To motivate the estimation approach employed below, I first recapitulate the sequence of

events in the causal pathway this study explores. In year t, the global economy determines

international prices for extractive commodities. In particular, demand from China for min-

eral imports in t−1 is an important factor in international prices during the period of study.

Companies respond to prices with an intensity of mining-related activities in t and t + 1,

which produce employment and production-related pollution, and earn profits. The Peru-

vian government taxes mining companies on their profits and redirects 50% of the revenue

to departmental and local governments. The taxes charged for year t determine the redis-

tributed resources, via the “mining canon” and “mining regalia,” in year t + 1. In t + 1,

departmental presidents site new projects based on the quantity of funds they have received

from the central government; they will have known since the closing months of year t an es-

timate of what to expect in t+1. Together, the effects of exogenous changes in international

commodity prices on conflict via pollution and rents are not fully realized until t+ 1.

Accordingly, the following model estimates the effect of standardized mineral prices on

environmental and rejectionist mining conflict in Peru:

yit+1 = αi + β1Iit + β2Git−1 + β3Iit ∗Git−1 + γt + εit
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where y is the occurrence of enviromental extractives conflict in Peruvian department i

during year t, I is the standardized mineral price index in the previous year, G is the relevant

political moderator (electoral competition or government capacity, lagged appropriately to

t − 1 or further), αi are department fixed effects and γt time fixed effects, followed by the

error ε.

In addition, I estimate how the effect of prices on conflict varies by the intensity of

mining in a given department. To do, I interact the commodity price index with the intensity

of mining activities in the department, using the following specification:15

yit+1 = αi + β1Iit + β2Mi + β3Iit ∗Mi + γt + εit

where M is the logged count of mining production facilities in the department (all

nine commodities), as measured in 2001. In practice, β2 drops out of the regression and is

accounted for in the department fixed effects.

The main conflict outcomes are measured as logged event counts (natural logarithm

transformation with a constant of 0.1 added to account for zeros, which are undefined when

logged) in the main regression specifications; Appendix B includes alternative specifications

where the outcomes are treated in levels, as binary, with a constant of 1, and where a poisson

regression is used. In addition, recognizing the modest sample size of the study, I include in

the Appendix two robustness checks that show that the results are robust to carrying out

small sample corrections for the standard errors: clustered bootstrap as recommended by

Cameron et al. (2008) and the Bell-McCaffrey correction as recommended by Imbens and

Kolesar (2012).16

15Thanks to John Marshall for the suggestion.
16Some readers may be concerned about the large number of fixed effects that are included in the model, given the relatively

modest sample size. There are time series regression primers, such as Keele, et al. (2016), that imply that having more than
one regressor per 10 observations can result in bias, which would rule out the use of fixed effects estimators in short panels.
Fortunately, fixed effects estimators are unbiased and consistent (with respect to the main parameter) for any number of fixed
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4.2 Data

In this study the unit of analysis is a department, and administrative unit of which Peru has

24, during a given year; the time series extends from 2007 to 2014, for a total of 192 obser-

vations.17 The average department has about a million residents, with extractive industries

contributing around 18 percent of departmental GDP from four production facilities that

between them extract two different commodities.

The primary outcome of interest is environmentally-focused extractive industries con-

flict, namely riots and protests by communities against the mining industry that specifically

mention environmental concerns. A secondary outcome, which I report in the Appendix,

is riots and protests by communities against the mining industry that do not specifically

mention the environment, generally denouncing or rejecting the sector. To measure these

outcomes, I employ a new dataset of enviromental and rejectionist mining conflict incidents

in Peru. These data are obtained from 84 issues of the Peruvian Defensoŕıa del Pueblo’s

monthly report on social conflicts in the country from August 2007 to August 2014. The

data are obtained and verified by departmental offices of the Defensoŕıa. According to the

Defensoŕıa officials in Lima in charge of the report preparation, only “fully verified” inci-

dents are included in the reports; they are sourced from local media reports, NGO partners,

government reports and direct reports from citizens seeking Defensoŕıa assistance.

Using the descriptions of the incidents, two Peruvian research assistants coded the

events to identify the two types of conflict. In the coding scheme “environmental” incidents

are those that were explicitly linked to environmental externalities from mining or related

concerns, while “rejectionist” incidents do not mention a specific grievance, but generally

denounce the conduct of companies, often demanding them to cease operations. Lastly,

“demanding benefits” incidents are those that focus only on additional sharing of benefits or

effects, as shown by Wooldridge (2010, p. 303), so there is no cause for concern in this regard.
17The special administrative region of Callao is combined with Lima.
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revenues. In addition to the human coding, I use a regular expression search algorithm on the

descriptions of the events and actors involved (in Spanish) to identify environmentally-related

conflict incidents and show in the Appendix that the results are robust to this alternative

method.

Below are examples of the incidents:

Environmental

Date: July 2012

Location: Cajamarca Department

Incident Description (translated from Spanish): Violent confrontation between protesters

and state security forces; [the protesters] demand that the Conga mining project be declared

inviable for its enviromental impacts, especially the effects on four lagunas considered to be

the basis of five river basins.

Rejectionist

Date: October 2013

Location: Arequipa Department

Incident Description (translated from Spanish): Blocking of the highway; Local com-

munity groups from Valdivia, Cocachacra and Punta Bombon Districts reject the workshops

held by the Southern Mining Company and Ministry of Energy and Mining to promote the

planned Tia Maria mining project.

I also code non-mining related protest events, as well as Defensoŕıa-reported insurgent

clashes related to the ongoing conflict between the Peruvian government and remaining

Shining Path guerillas. These outcomes are used for placebo tests in Section 5, showing that

the effects demonstrated in the results are not simply reflecting changes in overall conflict in

Peru but instead are extractives specific.
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Mineral prices are taken from the World Bank’s “Pink Sheet” database, which tracks

monthly world prices of commodities. Peru is the world’s 5th largest mineral producer, with

nine important commodities that have significant economic contributions in at least one de-

partment. The nine included commodities – Gold, Iron, Copper, Silver, Lead, Tin, Zinc,

Oil and Gas – are those for which the Peruvian Ministry of Energy and Mines have detailed

production data, which excludes molybdenum, due to incomplete price and production data.

Figure 7 shows that Peru is not a large enough producer of any mineral to control prices.

Indeed, by pooling across minerals in the mineral price index, we are able to further hedge

against any price influences that may be taking place. Annual production quantities, em-

ployment figures and the economic contribution of mining to department economies come

from the Peruvian National Institute of Statistics, while underlying mineral deposits are

sourced from the USGS.

Figure 7: Peru’s average share of world production during 2010-2013

Commodity Peru’s share

Copper 7.3%
Gold 5.4%
Iron 0.4%
Lead 4.9%
Oil/Gas 0.2%
Silver 13.5%
Tin 10.7%
Zinc 9.6%
Source: US Geological Survey

Since each department is exposed to nine different mineral prices in a given year, I

aggregate them into a single price index that takes into account price changes in all minerals.

To construct the department-specific price index, I first standardize each mineral price (y−µ
σ

)

individually before weighting each price by the share the relevant commodity is within the

basket of commodities within the department. Because contemporaneous production may

be endogenous to price and conflict, I use production facilities reported by the Peruvian

Ministry of Mines in 2001, six years before the start of the study period. The index is

defined as:
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Iit =
9∑
j=1

pjt ∗ rij

where index price I in department i in year t is defined in terms of standardized price

p of commodity j,and pre-period production weight r. In addition to the aggregate index, in

Appendix A I report results from each mineral separately in a series of difference-in-difference

estimations.

The data on transfers from the central government to local governments under the

mining canon, as well as from royalties and concession maintenance and penalty payments,

are sourced from the Ministry of Energy and Mining annual mining sector reports, with

annual data by departmental from 2006 to 2014. These transfer amounts are adjusted for

inflation using the World Bank figures for Peru, and are thus in constant 2006 Peruvian

Soles.

In addition, I employ new project level data on departmental government infrastructure

projects; government revenues sourced from the mining taxes are legally required to be

spent exclusively on infrastructure investments. Sourced from the Peruvian government’s

transparency portal, these data tell us when projects broke ground in the field and where

they were located within the department. With these data, we can learn which projects

were targeted to mining provinces (the administrative unit within departments). Based on

maps from the Peruvian Ministry of Energy and Mines, I employ new geo-referenced data

on the location of active (in production) mining sites, with information for each of Peru’s

194 provinces.

Since 2006, the Peruvian Ministry of Mines has collected water pollution data from

the rivers adjacent to eleven large mining projects, publishing annual average figures for pH,

total suspended solids, arsenic, cyanide and commodity effluent with the National Institute
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of Statistics. Using the names and locations of the mining sites, I code each site with

the relevant commodities the site is capable of producing, based on the underlying geology

as reported in the Mindat database of the Hudson Institute of Mineralogy of the State

University of New York. To determine which of the commodities should be coded as “acute”

polluters and “chronic” polluters, I use information from the American Geological Institute’s

“Environmental Awareness” Series, along with information published on the Metal Mining

Environment and Health Alliance at Harvard School of Public Health.

Information regarding direct employment in the mining sector is collected from an-

nual disclosures by mining companies to the Ministry of Energy and Mining. Employment

is distinguished between local (to the department) employees and employees brought from

elsewhere (including abroad). GDP data by department is sourced from the Peruvian na-

tional statistics office. Electoral data from the departmental elections of 2006, 2010 and 2014

are from the official reports of Peru’s National Office on Electoral Procedures (ONPE).

In order to measure electoral competitiveness in departmental elections, I use the mar-

gin of victory between the top two candidates for the top office in the 2006 and 2010 de-

partmental presidential elections. Using margin of victory to measure competitiveness is an

approach that has been commonly employed in research on electoral politics (e.g. Cleary

2007; Holbrook and Van Dunk 1993). In the highly personalized elections at the depart-

mental level in Peru, using party-based measures is not feasible. Unlike more consolidated

western democracies, party systems at the sub-national level often do not play a robust role.

For the main specifications, I define high competitiveness as a margin of victory of

less than 5 percentage points, and show in the Appendix that the results are consistent

when using a 4 or 6 percentage point cutoff, or a 8.1 percentage point cutoff (the median

winning margin). The political competiveness dummy is then carried forward as a covariate

until the next election. Thus, the 2006 election rating is applied for 2007 to 2010, and then

2010 electoral results determine the measure for 2011-2014. In each case then, competitive-
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ness is a pre-treatment covariate that approximates the level of political opposition, upon

which departmental presidents condition their behavior when distributing mining revenues

throughout the department.

To measure departmental government administrative capacity, I employ data on budget

allocations and execution disaggregated by department collected by the World Bank under

the auspices of the BOOST initiative, part of the Open Budgets Portal. Unfortunately, the

(twice-lagged) data cover only through 2013, meaning that for the specifications that use

this covariate, we have only seven years (2007-2013) as compared to eight years (2007 to

2014) for the main sample.

The table below displays summary statistics for the main sample. Three variables are

only available through 2011: percent of budget executed, and local and external employment,

while the share of new public spending going to heavy mining areas is available for the 105

department-year observations where new spending was initiated.

Table 1: Summary Statistics

Variable Obs. Mean S.D.

Commodity Price Index (2001 production facility weights ) 192 -0.01 0.7
Environmental conflict incidents 192 0.46 1.45
High electoral competition (5% threshold) 192 0.33 0.47
Share of departmental budget executed 168 0.87 0.06
Election year (dummy) 192 0.25 0.43
Post EITI (2010 or later) 192 0.63 0.49
Share of department GDP extractives (measured in 2005) 192 0.18 0.17
Canon and Regalia spending (per capita in 1K Soles) 192 0.75 1.42
New public goods spending in mining provinces (logged) 192 5.4 7.8
New public goods spending in non-mining provinces (logged) 192 8.2 8.6
New public goods spending in heavily mining provinces (logged) 192 3.8 6.9
Share of new public goods spending in heavily mining provinces 105 0.16 0.29
Local employment 120 3369.8 3559.0
Department GDP (billions of 2007 Soles) 192 13.0 26.1
Non-enviromental industry rejection incidents 192 0.51 1.66

Note: Observations are 24 Peruvian departments over 8 years
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5 Results

In this section I present the main results of the analysis, followed by the results related to

quality of governance. I then examine the evidence regarding environmental harm as a driver

of the observed effects, before looking at the compensation and benefits that local govern-

ment and firms provide. Placebo and selection tests, additional regression specifications,

alternative outcome variables and robustness checks are reported in the Appendix and noted

throughout the results section. I show that the results are robust to using USGS reported

deposits rather than production facilities, the results are not sensitive to the choice of a

win margin cutoff for competiveness, and remain strong after additional small sample size

corrections.

Because the outcome variable is log-transformed, the coefficients and marginal effects

reported in the regression output and marginal effects tables and plots are interpreted roughly

as percentage changes in the outcome per one unit change in the independent variable. I

report the exact percentage changes in the text, which are computed by exponentiating the

coefficient with base e, reflecting the natural log transformation.

Table 2 shows the effect of international commodity prices on three kinds of community-

based conflict in the mining sector. Column (1) shows the effect of the price index on the

number of conflict incidents that are explicitly linked to environmental pollution, indicating

that a one-standard deviation increase in mineral prices causes a 43% increase in the number

of conflict incidents. In contrast, columns (2) and (3) show that prices have no significant

effect on the incidence of conflict that are related to general rejection of the mining sec-

tor, or for incidents where protestors demand benefits from the sector but do not mention

environmental harm.

The results in Table 3 show how these effects scale with the intensity of the mining

sector (as measured by number of production facilities in 2001). Column (1) indicates that
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the effect of higher commodity prices sharply rises with the intensity of the mining industry

in a given department. When there are just two mines, for example, prices have no effect

on conflict. When there are 10 mines, however, a one standard deviation increase in prices

drives a 129% increase in the number of environmental conflict incidents, and for 20 mines

it is a 228% increase.18 When looking at general rejection incidents or protests demanding

benefits, the effect of a price increase are not significantly different from zero, nor from each

other.

These results provide important new evidence that higher international commodity

prices indeed increase the level of local-level conflict in the mining sector, but that the

violence increases are not across the board. Only conflict incidents directly related to envi-

ronmental harm increase, especially in areas where the intensity of mining is high.

Table 2: Commodity prices increase environmental conflict, not other mining violence

(1) (2) (3)

Outcome: Environmental General Rejection Demanding Benefits

Price Index (t-1) .36* .05 .15
(.15) (.19) (.15)

Departments 24 24 24
N 192 192 192

Notes: Standard errors clustered at the department level; * p<0.05. Department and year fixed effects included. Outcomes
are logged incident counts.

18These marginal effects are statistically different from zero, and from each other, in a two-tailed test with p<0.01.
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Table 3: Marginal effects of commodity price index on conflict, by mining intensity

(1) (2) (3)

Number of Mines Environmental General Rejection Demanding Benefits

2 -0.01 -0.10 0.06
(0.14) (0.22) (0.18)

5 0.47*** 0.10 0.17
(0.13) (0.20) (0.17)

10 0.83*** 0.24 0.26
(0.23) (0.30) (0.30)

20 1.19** 0.38 0.35
(0.35) (0.44) (0.46)

Departments 24 24 24
N 192 192 192

Notes: Standard errors clustered at the department level; *** p< 0.001, ** p< 0.01. Department and year fixed effects
included. In column (1) the marginal effects are statistically significantly different from one another in a two-tail test with
p=0.004. None of the effects in columns (2) and (3) are significantly different from zero, or from each other.

5.1 Quality of governance

In this subsection, I test the hypothesis that good local governance can ameliorate the

negative effects of international commodity price increases on conflict. The results in column

(1) of Table 4 reiterate that the unconditional effect of a one standard deviation increase

in mining commodity prices is a 43 percent increase in the number of conflict incidents in

a given department over the course of a year. Column (2) shows how the effect of prices

on conflict is moderated by electoral competitiveness: a one standard deviation higher price

increases conflict by 71 percent when uncompetitive, while when there is high electoral

competition prices have no effect on conflict. Column (3) reports how the effect is moderated

by government capacity, while column (4) includes both competition and capacity.

At the 25th percentile of government capacity (84 percent budget execution), a one

standard deviation increase in prices drives a 62 percent increase in the number of conflict

incidents. At median government capacity (88 percent budget execution), the effect drops to

34 percent increase per standard deviation, while at the 75th percentile (92 percent budget

execution), the effect is statistically indistinguishable from zero. These average marginal
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treatment effects are illustrated in Figure 8, with low, medium and high government capacity

defined by the 25th, 50th and 75th percentiles of government budget execution percentage.19

With low electoral competition, or medium or low capacity, higher international commodity

prices drive an increase in violence, whereas high political competition and high government

capacity mitigate that effect.

Including both moderators, we learn that the individual effects of electoral competi-

tiveness and government capacity are additive in nature. The third panel of Figure 8 shows

the average treatment effects for each combination of departmental covariates, showing that

commodity prices drive an increase in violence where there is low to medium department

government capacity and a lack of electoral competitiveness. At their worst, the combination

of low capacity and low electoral competitiveness together produce a 94% increase in the

incidence of conflict. In contrast, with high electoral competition and high departmental

government capacity, prices can mitigate conflict and possibly produce even a reduction in

conflict: though not statistically different than zero, the high capacity, high competitive

point estimate reflects a 15 % reduction in conflict events.

1925th percentile: 0.84, 50th percentile: 0.88, 75th percentile: 0.92; high competition is defined in this specification by a 5
percentage point or smaller margin of victory.
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Table 4: The effect of commodity prices on environmental conflict varies by institutional quality

(1) (2) (3) (4)

Price Index (t-1) .36* .54* 4.44* 5.10*
(.15) (.20) (1.75) (2.18)

Price Index (t-1) * Highly Competitive -.60+ -2.54
(.35) (2.91)

Highly Competitive -.01 -.79
(.21) (2.18)

Price Index (t-1) * % Budget Executed (t-2) -4.71* -5.28*
(2.02) (2.49)

% Budget Executed (t-2) -2.57 -3.29
(1.36) (2.23)

Highly Competitive * Percent of Budget Executed (t-2) .81
(2.50)

Price Index (t-1) * Highly Competitive * 2.33
Percent of Budget Executed (t-2) (3.52)

Departments 24 24 24 24
N 192 192 168 168

Notes: Standard errors clustered at the department level; + p<0.1, * p<0.05 for two-tailed test. Department and year fixed
effects included. Outcome is logged count of environment-focused extractives conflict incidents. The interaction in Column (2)
is significant at the 5% level with a one-tailed test.
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Figure 8: Treatment effects of commodity prices on conflict, by electoral competitiveness and government
capacity

-1
-.5

0
.5

1
Av

er
ag

e 
Tr

ea
tm

en
t E

ffe
ct

Low Competition                                High Competition

-1
-.5

0
.5

1
Av

er
ag

e 
Tr

ea
tm

en
t E

ffe
ct

Low Capacity              Medium Capacity                High Capacity

-1
-.5

0
.5

1
Av

er
ag

e 
Tr

ea
tm

en
t E

ffe
ct

Low Capacity              Medium Capacity                High Capacity

Competitive Not Competitive

Notes: Panels 1, 2 and 3 report the marginal effects of price on conflict, computed from the regressions shown in Table 2
columns (2), (3) and (4), respectively. A one-tailed test of a significant difference in the effect between high and low competition
in panel 1 rejects the null with p=0.04. For panel 2, a one-tailed test of significant differences of the effect between high and
low capacity rejects the null with p=0.01. For panel 3, the same test rejects the null for differences between i) high and low
capacity when not competitive (p=0.02), and between ii) high and low competition when low capacity (p=0.02), but does not
reject for differences between iii) high and low capacity when competitive (p=0.15) or iv) high and low competitiveness when
high capacity (p=0.18).
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5.2 Environmental harm

The results presented in this subsection test the hypothesis that it is primarily environmental

harm, rather than greed or heightened expectations, that are driving the conflict-increasing

effects of international commodity prices. Is this really about negative externalities or instead

about communities desiring more benefits as prices go up and using environmental claims

for leverage? To do so, I first examine whether the most acute polluting minerals (gold, tin

and oil) generate environmentally focused conflict incidents in a distinct way from chronic

polluters (zinc, silver, lead, iron, copper and natural gas). I then use data collected by

the Peruvian government to see whether commodity prices increase key measures of water

pollution near mines, and whether those effects vary by the quality of local governance.

The regressions shown in Table 5 operationalize the acute versus chronic question by

including two distinct price indices for each department-year observation. The “acute pol-

luters” index is based on prices weighted by only gold, tin and oil facilities, while the “chronic

polluters” index weights are derived from zinc, silver, lead, iron, copper and natural gas facil-

ities. We see that for acute polluters, on average, a one standard deviation increase in prices

drives a statistically significant 58% increase in conflict incidents. For chronic polluters, the

effect is half the size in substantive terms (30 %), and only marginally significantly different

from zero.

Table 6 shows how these effects scale with the intensity of the mining industry. As was

the case for the full sample of minerals, when there are just two mines, prices have no effect

on conflict. With seven acute polluting mines, however, a one standard deviation increase

in prices causes a highly significant 253% increase in the number of conflict incidents; for

chronic polluting minerals the effect is just 24% and marginally different from zero (p=0.09).

At ten mining facilities, the effect for acute polluters rises to 420%, while for chronic pol-

luters it is 46%. The differences between acute and chronic polluting commodities are both

substantively and statistically signficant from one another.
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This suggests that environmental pollution instead indeed has a crucial role in mo-

tivating incidents of conflict that target the mining sector. If it were simply expectations

of payoffs from the sector, invoking potential environmental pollution as leverage, we would

expect chronic polluters to produce a comparable level of conflict. Chronic polluters produce

an effect on conflict that is statistically signficantly different than zero (p=0.06) when there

are at least ten mining facilities.

Table 5: Commodity prices increase environmental conflict, not other mining violence

(1) (2) (3)

Price Index (t-1): Acute polluters .46* .46*
(.21) (.20)

Price Index (t-1): Chronic polluters .26 .27
(.19) (.15)

Departments 24 24 24
N 192 192 192

Notes: Standard errors clustered at the department level; * p<0.05. Department and year fixed effects included. Outcome is
logged environmental mining conflict incidents. Acute polluters are gold, tin and oil; chronic are lead, zinc, copper iron, silver,
and natural gas.

Table 6: Marginal effects of acute and chronic commodity price index on conflict, by mining intensity

(1) (2)

Number of Mines Acute Polluters Chronic Polluters

2 -0.10 -0.03
(0.09) (0.14)

4 0.65*** 0.11
(0.10) (0.11)

7 1.26*** 0.22+
(0.14) (0.13)

10 1.65*** 0.38+
(0.18) (0.44)

Departments 24 24
N 192 192

Notes: Standard errors clustered at the department level; *** p< 0.001, + p< 0.1. Department and year fixed effects included.
For 4, 7 and 10 the effects in columns (1) and (2) are statistically significantly different from one another with p<0.001. The
marginal effects in column (1) are statistically significantly different from one another with p<0.001. The effects in column
(2) are marginally statistically different from one another with p=0.11.

Furthermore, Figure 9 illustrates how rising commodity prices impact water pollution

near major mining sites, based on river water monitoring data from 11 of Peru’s largest
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mines. The commodity basket used to compute the relevant price index for each site is

based on the set of mineral deposits at the mining site. For example, the Andaychagua mine

in Juńın department is capable of producing zinc, copper, lead and silver.

The twp outcomes presented are pH, and cyanide concentration. In the context of

mining a reduction in pH is harmful, representing an acidification of the water that hurts

fish and amphibians and make river water unsuitable for irrigation. Higher cyanide concen-

tration is worse for both humans and the environment. The estimates in Figure 9 show that

only mines in departments with high capacity governments do not increase pollution with

higher prices. With low capacity government pH drops by 0.4 and a more than doubling

of cyanide concentration. In the Appendix, I show that price increases affect environmental

contamination in the contemporaneous year, in addition to the aforementioned results on

the subsequent year.

Figure 9: Treatment effects of commodity prices on water pollution in rivers adjacent to large mining sites
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Panels 1 and 2 report the marginal effects of price on pollution at the level of the mine. The regression outputs are reported
in Appendix A.1. For panel 1, a one-tailed test of significant differences between effects at low and high capacity marginally
rejects the null with p=0.07. For panel 2, a one-tailed test rejects the null of no differences in effects between high and low
capacity with p=0.03.

Taken together, this provides important evidence in favor of the hypothesis that envi-

ronmental pollution truly matters for conflict in the mining sector as international prices rise.

While benefits-sharing and compensation undoubted matter to whether this pollution pro-
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duces conflict, as seen by the results on governance quality, environmental concerns appear

to be real and important.
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5.3 Compensation

In this subsection, I examine three additional mechanisms related to compensation and bene-

fits sharing. First, I look at how prices impact mining revenue transfers to local government,

who are responsible to providing compensation to areas affected by mining via public spend-

ing, and whether it varies by quality of governance. Second, I look at direct employment

in the sector, and whether it can explain the differences in results we observe across levels

of local governance. Third, I look at direct spending by mining firms on “corporate social

responsibility,” that is, voluntary spending to communities near mining sites.

5.3.1 Mining tax revenue and goverment spending

In year t international prices and production produce a level of income for companies in the

sector, which is then taxed by the Peruvian government. About half of the tax revenue is

devolved to local governments, including a share that goes to departmental governments.

These transfers are overseen by the Ministry of Economy and Finance (MEF) in Lima,

and are subject to financial and administrative requirements, especially compliance with

the SNIP (National System for Public Investment). While the amount that is ‘due’ to a

department or municipality is put in the requisite bank account in the Banco Nacional de

Peru, local governments do not receive access to the funds until plans for the usage of the

funds have been approved by the MEF.

Figure 9 shows that transfers to departmental governments grow as the previous year’s

commodity price increases, but the rate depends on government capacity. Competitiveness

does not appear to play a role in how well a departmental government obtains revenues

transfers from the center. On average, a one standard deviation increase in international

mining prices results in about 192 Soles (57 US dollars) per capita increase in revenue trans-

fers in low capacity departments, 238 Soles (71 US dollars) in medium capacity departments
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and a 283 Soles (84 US dollars) increase in high capacity departments. This result gets to

the heart of the commitment problems argument: local communities observe higher prices

and externalities, read and hear news reports about increasing revenue transfers to local

governments for infrastructure projects but in many cases do not see their own governments

producing more public goods.

Figure 10 takes this a step further, showing not just the level of transfers but where

departmental governments choose to do spending within the department. The average de-

partment in Peru has about 8 provinces, provinces being the administrative unit below

department but above district. Heavy mining provinces are those that have more than one

mining facility within them, and are where the bulk of negative externalities from mining

are realized.20 Figure 10 shows that share of new public goods investment, based on data

from the SNIP, that goes to provinces with heavy mining depends not just on the capacity

of government but electoral competitiveness.

Indeed, even though high capacity departmental governments receive greater transfers

when prices are high irrespective of whether they are politically competitive, they do not

steer those resources to those provinces affected by negative externalities unless competition

is high. With high competition and high capacity, a one standard deviation increase in mining

prices is associated with a 34 percentage point increase in the share of new public investment

projects going to heavy mining areas. Without high competition, there is no change to the

share going heavy mining areas. For medium capacity government the dynamic is similar,

if less extreme. When highly competitive, 15% more of new spending goes to heavy mining

areas per standard deviation increase in price, whereas there is a no statistically significant

effect when competition is not high. Election year dynamics appear to play an additional

role here, with the conflict-increasing effects of price manifesting – regardless of institutional

quality – primarily in non-election years. Appendix A.3 reports additional results on this

20This count includes not only production facilities but all facilities, including storage, transport, etc.
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Figure 10: Treatment effects of commodity prices
on revenue transfers
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Figure 11: Treatment effects of commodity prices
on spending in heavy mining provinces

Panels 1 and 2 report the marginal effects of price on mining tax revenue transfers from the central government to departments
and the share of new spending that goes to heavy mining provinces within each department. The regression outputs are reported
in Appendix A.1. For panel 1, a one-tailed test of significant differences between effects at low and high capacity marginally
rejects the null of no difference with p=0.08. Regarding competitiveness, there is no substantive or statistical difference.
For panel 2, a one-tailed test rejects the null of no differences in effects between i) high and low competition with high
capacity (p=0.001), ii) high and low capacity when low competitiveness (p=0.09), and iii) high and low capacity with high
competitiveness (p=0.09).
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5.3.2 Employment

Additional channel for benefits from price increases is in employment of local workers. Hiring

additional labor is typically a leading indicator for production and can be done relatively

quickly. Peru’s flexible labor laws, enacted during the pro-business Fujimori government,

make it easy for mining firms to increase and decrease their work force. Accordingly, in this

analysis, I explore the effects of price on employment in both year t and t+ 1.

The results in Table 7 indicate that local employment in mining increases substantially

with higher international commodity prices, particularly in the same year as prices increase.

There is evidence of increased hiring in the following year, but the coefficients are not statis-

tically significant. The same year hiring patterns are consistent with production increases,

responding to increased prices, and do not vary significantly across institutional arrange-

ments. Additional results in Appendix A show that wages for workers also increase with

prices. The non-labor public, however, receive the negative externalities from production in-

creases but not direct benefits from wages, with the level of externalities and compensation

varying by the quality of local governance. In short, direct employment by the sector does

not explain the increases in conflict where there is low quality but no increase when there is

high quality governance.

5.3.3 Direct spending by mining firms (corporate social responsibility)

In countries around the world extractives firms carry out direct spending that benefits local

communities in order to share benefits and offset the negative externalities produced by

company activities. These activities are voluntary in nature, and subject to the whims of

the company, which is why in many countries, like Peru, firms by law pay a substantial

amount in taxes to the government that are intended to directly benefit local communities.

This commitment device can reassure communities that the companies will indeed pay up,
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Table 7: Prices increase hiring; no effect on department GDP

Local Mining Employment GDP (billions of Soles)
(1) (2) (3) (4)

Competitive Capacity year t year t + 1 year t year t + 1

No Low 681.6* 355.2 -0.07 0.18
(318.2) (247.5) (0.49) (0.26)

No Medium 602.8* 276.4 -0.69 -0.44
(276.0) (208.2) (0.71) (0.42)

No High 524.0+ 197.7 -1.31 -1.06
(301.6) (255.5) (1.05) (0.78)

Yes Low 617.4* 291.0 -0.23 0.03
(283.3) (237.3) (0.56) (0.39)

Yes Medium 1011.3+ 685.0 -0.40 -0.15
(532.0) (490.7) (0.57) (0.34)

Yes High 1405.3+ 1078.9 -0.58 -0.32
(809.6) (771.4) (0.80) (0.62)

Departments 24 24 24 24
N 168 168 168 168

Notes: This table reports the marginal effects of price on employment and GDP; the regression outputs are located in Appendix
A. Standard errors clustered at the department level; + p<0.1 * p<0.05; department and year fixed effects included. Tests of
significant differences between coefficients do not reject the null of no difference from each other, though all the coefficients in
column (1) reject the null of being equal to zero in a one-tailed test.

as the state can typically threaten companies far more effectively than local communities

can with respect to being up to date on taxes. Nonetheless, where government is ineffective,

as appears to be the case with some regularilty in Peru, companies may find it useful to do

additional voluntary spending to smooth over unforseen periods of high externalities.

Table 8 shows that in fact tha reported social corporate responsibility spending by

companies does not seem to significantly change with prices, nor across institutional arrange-

ments. There is some evidence from the high competition and high (or medium) capacity

local goverments that companies may respond to higher prices by reducing their spending

to compensate for the fact that local government will be increasing public goods provision;

the negative coefficient for spending with high competition and high capacity is significantly

different (with a two-tailed test) from high competition and low capacity with p<0.02.
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Table 8: Corporate social responsibility spending does not rise with prices

(1)
Competitive Capacity Per capita (Soles)

No Low -0.87
(2.44)

No Medium -0.78
(1.93)

No High -0.69
(1.62)

Yes Low -0.31
(1.50)

Yes Medium -2.87
(2.25)

Yes High -5.44+
(3.17)

Departments 24
N 168

Standard errors clustered by department, department and year fixed effects included.

5.4 Additional Evidence

5.4.1 Ambient protest; propensity for collective action

Although the placebo tests in Table 18 indicate that mining prices do not directly affect

wider societal unrest unrelated to extractives, theories of collective action predict that coor-

dinating a protest around a particular issue may be easier when there is pre-existing social

infrastructure or momentum. Specific to the mining, Kopas and Urpelainen (2016) show

that the strength of pre-existing NGO networks is an important predictor of whether prices

drive protest related to mining. In this section I show that the level of non-mining protest in

year t− 1 affects the degree to which prices in year t− 1 affect extractives-related conflict in

year t. The idea is that when civil society is organizing collective action about other topics,

they are more likely to be able to mobilize a riot or protest related to mining.

Figure 12 reports the effect of a one standard deviation increase in prices in t − 1 on

extractives conflict, varying by the logged number of non-mining protest incidents in t− 1.

This moderating variable is otherwise uncorrelated with extractives conflict, both in t and
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t− 1.

Figure 12: Treatment effects of commodity prices on conflict, by level of non-mining protest in t-1
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All coefficients are significantly different from one another with p<0.04

5.4.2 Multi-national firms versus domestic mining firms

In contemporary journalistic accounts of conflict in the mining sector, large multi-national

mining firms are often cited as driving conflict in the mining sector. Several theories have

been put forward to explain why foreign firms would be targeted, including nationalist feel-

ings, with a narrative foreigners stealing the resources from a country, or that multi-nationals

have a great deal of political power and thus force the government to not enforce enviromen-

tal regulations to increase profits, leading to conflict. In the case of Peru, among most other

mineral exporters, however, domestically owned and operated firms are also an important

part of the sector.

While multi-nationals indeed often have greater access to capital and expertise, and

can threaten to sue a host country in international courts, foreign firms are also suffer

greater costs at the hands of the international media, foreign shareholders and their home

governments when conflict occurs. At the same time, capital access plays an important role
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regarding what industries a company may get involved with, for example, the highly capital

intensive copper, iron or oil and gas industries, or smaller scale industrial gold industry,

silver or tin industries. As seen in Appendix A.9, these industries contribute differently to

conflict, in part because of the difference in the observability of the enviromental pollution

produced by the sector. As it turns out, other than the oil and gas industry, price changes

do not increase conflict for multi-national firms, but do for domestic firms in gold, tin, and

oil/gas.

Figure 13 shows that the treatment effects of a one standard deviation increase in prices

weighted by domestic firm facilities is a large and significant for low competition and low

or medium capacity. For the worst institutional arrangement, conflict increases by 184%.

For foreign firms, however, prices appear not to significantly affect conflict, regardless of the

local government strength.

Figure 13: Treatment effects of commodity prices on conflict, multi-national and domestic
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Notes: In panel 1 the treatment effect for not competitive, low capacity governments is significantly different from high
competition, or high capacity in a two-tailed test of difference of coefficients with p<0.002 and p<0.01 respectively. The effect
for medium capacity, low competition is signficantly different from high capacity or high competition in a one-tailed test only.
In panel 2 no coefficient is significantly different from zero or different from any other.
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6 Conclusion

In this paper I have shown evidence from Peru that violent social conflict between commu-

nities and the extractives sector occurs when prices are high where local government has low

capacity and low accountability. When weak, local governments do not sufficiently enforce

limits on environmental pollution and compensate communities, and cannot credibly com-

mit to doing so as prices rise. I also show evidence that acute, observable pollution is often

an important driver of conflict, rather than simply being a pretext for making demands by

communities.

These findings shed new light on the dynamics of domestic political and social con-

flict in the face of volatile international markets. Unlike previous work from giants in the

international trade literature, such as Gourevitch and Rodrik, social conflict in extractives

occurs when prices are high and economic times booming, rather than when there is a global

downturn. At the same time, these results indicate that the pre-existing greed and grievance

explanations from the natural resource and conflict literature are not sufficient to explain

violent mobilizations against the mining sector.

The results have important policy implications for addressing mining sector conflicts,

first and foremost identifying the central position that local government has in mediating

the externalities of mining and cushioning communities from international demand for com-

modities. Second, the results indicate that the Extractive Industries Transparency Initiative

may not have the welfare increasing effects that many assume it has. In the case of Peru,

EITI transparency was associated with higher conflict in weak governance areas by revealing

to some communities that they have low capacity local governments that cannot be trusted

to carry out their commitments to reduce pollution and increase benefits.

Though media coverage often depicts extractives conflicts as showdowns between com-

munities and private mining firms, in most developing countries it is government, whether
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local or national, that is the primary conduit for distributing the financial benefits of mining,

and who are responsible for enforcing environmental regulations. Building capacity in local

and national government, and insuring that accountability for elected officials that have dis-

cretion over spending decisions are two key policy take-away messages from the study. At

the same time, it is important to note that while advocacy organizations and journalists typ-

ically focus on conflict related to large multi-nationals, the evidence indicates that domestic

mining firms, rather than foreign companies, are the primary drivers for the effects we see in

this study. This is large part because they tend to invest in mineral industries that produce

less observable and acute environmental pollution, with the notable exception of the oil and

gas industry.

Although the results of the study appear robust to many empirical tests, there are,

as always, weaknesses to the work. With data collected at the departmental level, the

study is underpowered for finding small treatment effects. This extends in particular to the

moderating variables; although the main marginal effects can be shown to be signficantly

different from each other, for mechanisms the evidence is less solid. At the same time,

observational studies rely on independence assumptions that cannot be verified in the same

way that one can when conducting an actual randomized experiment.

Taking this research agenda forward, there is a particular need for field experimental

results that directly manipulate the moderators that appears to be important from this

and other studies. For example, directly randomizing information about revenues, capacity,

electoral accountability, and group costs to conflict will help further resolve the information

asymmetry question. In addition, randomized studies that seek to improve bureaucratic

performance in resource-extracting countries should collect data on conflict outcomes in the

years following.

While the study focuses on a single country, and on extractive industries, the impli-

cations travel beyond Peru. The results on this topic are very relevant for the 53 other
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commodity-exporting developing countries that have experienced violence related to extrac-

tives in the last several years. Many of the dynamics observed in mining are relevant to

other industries with externalities, such as commercial agriculture or basic manufacturing.

Given that developing nations around the world will continue to exploit natural resources to

finance development activities, it will be critical to understand how to structure the political

incentives and governmental institutions so that the risk of continued violence is minimized.
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Supplementary Material for “Global markets, local conflict: How

political institutions shape extractive industries conflict in Peru”

Appendix A: Additional Results

A.1: Regression outputs for mechanisms

In this subsection I present the regression outputs from which the treatment effects in Figures

9, 10, 9, and 16 and Table 7 are computed. Table 9 shows the results in t + 1, while Table

10 shows the regression outputs in t. Columns (1)-(4) in Table 9 and (1)-(2) in Table 10

show results at the department level, with normal department-year observations. In the

environmental pollution regressions an observation is a mine (and its nearby river), of which

there are eleven in the dataset, from 2006-2013. The sample size in column (2) of Table 9 is

smaller than the rest because department public spending data is available only from 2010,

and in 14 observations there is no new reported public spending by the department, so the

ratio going to mining provinces is undefined. Similarly, there is ideosynchratic missingness

in water pollution reporting data, particularly in cyanide, reducing the sample by a few

observations in both tables.

Table 9: Regression outputs for mechanisms (effects in t+1)

(1) (2) (3) (4) (5) (6) (7)
Revenue % to Mining Sector Dept pH Cyanide TSS
Transfers provinces Jobs GDP

Price Index (t-1) -.52 1.34 814 16.0 -4.48 4.97 3.86
(1.05) (1.04) (2755) (11.4) (2.92) (3.92) (8.14)

Price Index (t-1) * Highly -.76 -5.43 -5181 -10.7 6.70 2.81 .48
Competitive (2.02) (3.49) (4397) (14.3) (6.09) (10.96) (14.80)

Highly Competitive .70 1.38 3210 -9.1 -4.41 12.98 -3.23
(.91) (1.53) (2841) (9.7) (3.21) (10.99) (7.89)

Price Index * Percent of Budget .85 -1.44 -524 -18.7 4.92 -4.82 -3.87
Executed (t-2) (1.17) (1.12) (3090) (13.4) (3.30) (4.34) (8.81)

Percent of Budget Executed (t-2) 1.13 -2.65 1389 -29.4 -2.73 .35 -6.98
(1.23) (1.65) (2819) (21.0) (2.50) (5.25) (9.40)

Highly Competitive * Percent of -.67 -1.71 -3733 7.61 5.09 -14.30 3.58
Budget Executed (t-2) (1.07) (1.65) (3245) (9.7) (3.62) (12.37) (8.91)

Price Index (t-1) * Competitive * .89 6.27 6109 12.0 -7.47 -3.27 -1.31
Percent of Budget Executed (t-2) (2.29) (3.92) (5208) (16.3) (6.70) (12.18) (16.13)

Departments 24 23 24 24 11 11 11
N 168 82 120 168 65 52 61

Standard errors clustered at the department level. Department and year fixed effects included.
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Table 10: Regression outputs for mechanisms (effects in t)

(1) (2) (3) (4) (5)
Sector Dept pH Cyanide TSS
Jobs GDP

Price Index (t-1) 1912.5 11.7 -2.69 -6.13 .12
(1937.0) (7.6) (3.92) (8.00) (6.50)

Price Index (t-1) * Highly -2918.7 -15.6 -7.66 -.09 2.27
Competitive (2483.9) (10.6) (3.97) (10.93) (11.78)

Highly Competitive 1330.2 -11.3 -4.20 17.36 1.59
(4077.5) (10.7) (3.07) (10.39) (8.20)

Price Index * Percent of Budget -1662.1 -14.2 2.36 8.32 .88
Executed (t-2) (2204.1) (9.4) (4.31) (9.52) (8.04)

Percent of Budget Executed (t-2) -1343.1 -31.0 -2.02 -3.91 -9.50
(4376.8) (21.9) (2.05) (5.30) (7.41)

Highly Competitive * Percent of -1495.0 9.9 4.81 -18.62 -1.77
Budget Executed (t-2) (4654.3) (10.8) (3.38) (11.53) (9.18)

Price Index (t-1) * Competitive * 3037.8 18.4 8.95 -1.37 -3.35
Percent of Budget Executed (t-2) (3092.1) (12.6) (4.34) (12.11) (13.60)

Departments 24 24 11 11 11
N 120 168 65 52 61

Standard errors clustered at the department level. Department and year fixed effects included.

A.2: Regression outputs for information assmetry

Table 11 shows the regression outputs for Table 17.
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Table 11: Regression outputs for information asymmetry hypothesis (Table 17)

(1) (2)

Price Index (t-1) .27 4.43
(.19) (2.28)

Post-EITI .32 -.96
(.27) (2.79)

Price Index (t-1) * Post-EITI .17 2.46
(.29) (4.98)

Price Index (t-1) * Highly -1.93
Competitive (4.66)

Highly Competitive .36
(2.96)

Price Index * Percent of Budget -4.60
Executed (t-2) (2.56)

Percent of Budget Executed (t-2) -3.23
(2.53)

Highly Competitive * Percent of -.53
Budget Executed (t-2) (3.46)

Price Index (t-1) * Competitive * 1.71
Percent of Budget Executed (t-2) (5.61)

Highly Competitive * Post-EITI -1.79
(4.70)

Price Index (t-1) * Highly Competitive * .63
Post-EITI (11.17)
Post-EITI * Percent of Budget Executed (t-2) 1.34

(3.31)
Post-EITI * Percent of Budget Executed (t-2)* -2.61
Price Index (t-1) (5.41)
Post-EITI * Percent of Budget Executed (t-2) * 2.11
Highly Competitive (5.13)
Price * Post * Competitive * Capacity -.84

(12.41)

Departments 24 24
N 192 168

Standard errors clustered at the department level. Department and year fixed effects included.
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A.3: Election year dynamics

In order to further understand the political incentives for departmental presidents, Table 12

shows how the effects of price on conflict vary in election and non-election years. In non-

election years (which make up six of the eight years in the sample), the effects are slightly

larger as the full sample estimates, with a one standard deviation increase in prices driving a

more than doubling of the number of conflict incidents in a low capacity, low competitiveness

department, and no effect in competitive and/or high capacity departments. In contrast, in

election years, there is essentially no effect of price on conflict, regardless of a department’s

institutional makeup. The point estimates are 20 to 70 percentage points lower than in

non-election years, and none are statistically significant.

The increasingly small sample and large number of parameters required to estimate a

four way interaction (price, competitiveness, capacity and election year) suggests that we

should take these estimates with a grain of salt. That said, Table 13 provides evidence that

departmental presidents in high competitiveness departments spend more on heavy mining

areas, but only during election years.

Table 12: Election year mitigates conflict effects of price increases.

(1) (2)
No Election Election Year

Competitive Capacity

No Low 0.73*** 0.02
(0.18) (0.48)

No Medium 0.51** 0.07
(0.18) (0.30)

No High 0.30 0.11
(0.25) (0.23)

Yes Low 0.13 -0.24
(0.25) (0.89)

Yes Medium 0.03 -0.22
(0.36) (0.40)

Yes High -0.06 -0.20
(0.50) (0.41)

Departments 24 24
N 168 168

Standard errors clustered at the department level; ** p<0.01 *** p<0.001

Department and year fixed effects included.

Coefficients are marginal average treatment effects of price on conflict.
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Table 13: Difference in marginal effects greater in election years (Outcome: mining conflict)

(1) (2)
No Election Election Year

Competitive

Yes 0.10 0.25+
(0.10) (0.15)

No 0.10 -0.03
(0.12) (0.07)

Regions 24 24
N 105 105

Standard errors clustered at the department level; + p<0.1, Department and

year fixed effects included. Coefficients are marginal average treatment effects

of a one standard deviation increase in mining prices.
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A.4: Effects by mineral type

In this subsection I show difference in difference specifications for each of the nine mineral

types included in the study. In each case, the independent variable is the interaction of

the standarized international price for that mineral and the number of production facilities

in a given department (measured in 2001). The constituent terms of price and number of

facilities each drop out with the time and unit fixed effects, leaving the interaction term.

This coefficient indicates the effect (per facility) of a one standard deviation increase in price

as compared to locations without any facilities with that mineral. Table 14 shows that the

main contributors to the conflict increasing effects of extractives are oil, gold, tin and copper,

with zinc and silver having modest negative effects. Oil, gold and tin are three of the most

polluting in an acute sense (water pollution in particular), while copper produces a great

deal of dust and transportation externalities. Although zinc and silver also have negative

externalities, they tend to be chronic and slow accumulating, including heavy metals in the

air or leaching in the water table, and therefore are less apparent in the short run.

Table 14: Difference in difference by mineral commodity (Outcome: mining conflict)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (1)

Copper price (t-1) * Copper sites .17** .08+
(.05) (.04)

Gas price (t-1) * Gas sites .01 .05
(.03) (.03)

Gold price (t-1) * Gold sites .24*** .21***
(.03) (.03)

Iron price (t-1) * Iron sites .16 .02
(.17) (.26)

Lead price (t-1) * Lead sites -.02 .00
(.02) (.02)

Oil price (t-1) * Oil sites .22*** .14*
(.04) (.06)

Silver price (t-1) * Silver sites -.08 .05
(.05) (.05)

Tin price (t-1) * Tin sites .54*** .45***
(.07) (.09)

Zinc price (t-1) * Zinc sites -.06* -.01
(.03) (.02)

Departments 24 24 24 24 24 24 24 24 24 24
N 192 192 192 192 192 192 192 192 192 192

Standard errors clustered at the department level. Department and year fixed effects included.
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A.5: Wages for mining workers

In this subsection, I show the effect of international prices on the wages commanded by

workers in the mining sector of Peru. Unfortunately, the Peruvian Ministry of Energy and

Mines has published wages for exctractives only at the national level, though for several types

of workers, including administrative staff, managers, plant employees and support staff. In

the following analysis I show some evidence that prices raise wages over the four job types

over five years. Given that there are effectively 4 clusters, with two missing data points, this

is prima facie evidence rather than a rigorous test.

Table 15: Prices increase average extractive sector wages

Price Index (previous year) 3545.2*
(1773.4)

Job categories 4
N 18

Standard errors clustered by job category, category fixed effects included.
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A.6: Spatial spillovers of violence

In many cases violence, like other collective action, is concentrated in terms of geography.

Conflict can spill over from one geographic unit to neighboring areas as riots spreads, groups

move, or leaders coordinate actions. In this section I show that in the case of riots and

protests in the extractives sector of Peru, there does not appear to be spatial spillovers of

conflict from one department to its neighbors. This is likely in part because this study

employs a relatively large administrative unit, the department, as the unit of analysis, in an

effort to contain spillovers.

Figure 15 indicates that there is no significant effect of commodity prices on violence

in neighboring departments, providing evidence that violence in extractives in Peru does

not spill over. Figure 16 illustrates the main treatment effects shown originally in Figure

8, including neighbor extractives conflict as a control, with the effects remaining almost

identical.
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Figure 14: Outcome is extractives-related conflict in neigh-
boring departments.
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6.1 A.7: Diminishing marginal returns to price increases

In this subsection I test the hypothesis of decreasing marginal returns to price increases for

mine operators. In short, firms can respond to price increases in the short run by increasing

production at existing mines, but cannot quickly bring new mines into production. As firms

increase production, the average quality of ore declines, as mines were already extracting

the highest quality available ore at the site. If correct, this hypothesis would predict larger

treatment effects of price on conflict and pollution at high prices.

To operationalize this I rescale the commodity price indices – both the full sample

index, and the price index for the eleven mining sites where environmental data is available

– so that the minimum is zero. I then interact the price index with itself, so that we can

observe how the marginal effect of price on conflict and pollution changes with price. Figure

16 shows that conflict indeed responds to price in a quadratic relationship, with the conflict

increasing effect of price growing with price and cyanide pollution following a similar path.

In contrast, pH and total suspended solids do not appear to follow this pattern, although

there is some evidence, statistically insignificant, that the acidification effects of price are in

fact stronger at lower prices rather than high.

6.2 A.8: Information asymmetry

The alternative explanation for the conflict we observe is information problems regarding

the capacity or resolve of communities, expectations about profitability and benefits or some

other factor that would inhibit communities, companies and government reaching a bargain

that avoids conflict. In this sub-section I present two sets of results that test this hypothesis,

first comparing the conflict implications of new mines with established mines, and second,

leverage the publication of Peru’s first Extractive Industries Transparency Initiative (EITI)

audit in late 2009.

If the information asymmetry account is correct, we would expect the price-conflict

relationship would be strongest for newly established mines, where there is the least in-

formation available about profitability, community attitudes and expectations, and other

important bargaining factors. At the same time, longstanding mines should be less vulnera-

ble to this information asymmetry, mitigating the effect of commodity prices on conflict. As

Table 16 indicates, however, price shocks in fact do not appear to drive conflict around new

mines, only long established ones. This suggests that communities may be intitially giving

companies and the government the benefit of the doubt, only resorting to riots and protests
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Figure 16: Treatment effects of commodity prices on conflict, water pollution
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Panels 1, 2, 3 and 4 report the marginal effects of price on the outcome listed. The regression outputs are reported in Appendix
A. For panels 1 and 3, a one-tailed test of difference in effects at each level of prices fails to reject the null with p=0.14; for
panels 2 and 4 it fails with p=0.23 and p=0.42, respectively.)

after negative externalities have manifested for some time and the government proven un-

willing or incapable of addressing them. Another interpretation would be that firms may be

considering the probability of social conflict when deciding where to open a new site, and

thus on average select into areas that appear more peaceful, something they cannot do for

long-established sites.

The information asymmetry hypothesis also implies that the publication and dissemi-

nation of the EITI report would reduce the effect of price on conflict. In contrast, Table 17

provides suggestive evidence that during the post-EITI report commodity prices may have

an even greater violence-increasing effect than before. In particular, column (2) indicates

that the effect is focused on low capacity, low competition departments, nearly doubling the

point estimate of one standard deviation increase in commodity prices on conflict from 77
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Table 16: Prices weighted by established mines drive conflict, not when weighted by new mines

(1) (2) (3)

Price Index (t-1, weights: mines established 2005-2006) -.20 -.28+
(.12) (.14)

Price Index (t-1, weights: mines established before 2001) .36* .41*
(.15) (.16)

Departments 24 24 24
N 192 192 192

Notes: Standard errors clustered at the department level; + p<0.1, * p<0.05 for two-tailed test. Department and year fixed
effects included. Outcome is logged count of environment-focused extractives conflict incidents.

percent to 133 percent, although a test of differences of coefficients does not reject the null.

This evidence is consistent with transparency increasing information for communities, and in

weak institutional enviroments more clearly revealing that the government has commitment

problems due to their low capacity and political incentives.

Table 17: Improved information exacerbates, rather than mitigates, conflict

(1) (2)

Pre-EITI Post-EITI
Competitive Capacity Report Report

No Low 0.57* 0.85*
(0.26) (0.43)

No Medium 0.39 0.56+
(0.24) (0.32)

No High 0.21 0.27
(0.26) (0.28)

Yes Low 0.08 0.27
(0.19) (0.77)

Yes Medium -0.04 0.02
(0.36) (0.53)

Yes High -0.15 -0.23
(0.54) (0.50)

Departments 24 24
N 168 168

Standard errors clustered at the department level; + p<0.1, * p<0.05 for two-tailed test. Department and year fixed ef-
fects included. Outcome is logged count of environment-focused extractives conflict incidents. A one-tailed test of significant
differences between effects at low competiveness and low capacity fails to reject the null of no difference with p=0.31.
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Appendix B: Robustness checks

In this section, I show a set of robustness checks to further strengthen the case for the claims

made in the article. First, I conduct several placebo tests to help verify that the effects we

observe above are in fact reflecting the hypothesized strategic interactions. This approach

examines the effect of the treatment, in this case commodity prices, on dependent variables

known to be unaffected by the causal pathway in question (Rosenbaum 2002). Then, in I

carry out two small sample adjustments to the standard errors of the main specification in

order to insure that the results are robust. The results are reported in Tables 20 and 21.

Second, I use an alternative weighting scheme for the international commodity prices index,

utilizing deposits rather than production facilities. Table 22 presents the results from the

two indices, which agree. Third, in Figure 17 I show that results are robust to whether

outcome is in levels (not logged), binary, or carried out with a Poisson regression rather

than OLS. Lastly, I vary the cutoff for what qualifies as high electoral competition for the

departmental presidency to show that the results are not sensitive to this arbitrary choice.

In the main results, the cutoff is set at 5 percentage points; in Table 18 I show that the

results are consistent when using a 4, 6 or 8.1 percentage point cutoff (8.1 being the median

win margin).

6.3 B.1: Placebo and selection tests

In Columns (1) and (2) of Table 18 I estimate the same specifications as presented in main

results (Table 2), but also including lead terms (year t+1) for prices, competition and capac-

ity. The effects on the original treatment terms are maintained, while there are no significant

effects on the placebo terms, thus providing strong evidence in favor of the causal pathway I

propose, while ruling out reverse causality as the driver of the results. In columns (3) and (4)

of Table 18, I show that commodity prices have no effect on non-mining related protests, as

measured by the Defensoŕıa del Pueblo, nor on clashes between Peruvian government forces

and Shining Path insurgents. This indicates that the results shown above are not simply

measuring general upheaval or violence in Peru, but instead the very specific phenomenon

of mining related social conflict.

Table 19 contains a set of selection tests that show that the two main moderators of

interest can be treated as exogenous to extractives conflict and commodity prices. If this were

not the case, the conditional relationships show in the results would be subject to potential

selection bias. The following five regressions rule out a direct relationship between electoral
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Table 18: Placebo test shows no effects for treatment at t+1, and original effects remain.

(1) (2) (3) (4)
Original Placebo Non-mining Insurgent

prices at t+1 protest clashes

Competitive Capacity

No Low 0.70** 0.11 -0.04 -0.01
(0.18) (0.13) (0.11) (0.06)

No Medium 0.48** 0.16 0.00 0.04
(0.17) (0.15) (0.09) (0.05)

No High 0.27 0.21 0.04 0.10
(0.21) (0.20) (0.09) (0.07)

Yes Low 0.02 -0.14 -0.10 -0.04
(0.24) (0.18) (0.10) (0.06)

Yes Medium -0.11 -0.11 -0.05 0.04
(0.31) (0.20) (0.10) (0.09)

Yes High -0.25 -0.08 -0.01 0.12
(0.41) (0.26) (0.15) (0.13)

Departments 24 24 24 24
N 192 192 192 192

Notes: This table reports the marginal effects of price on three measures of conflict, with columns (2), (3) and (4) functioning
as placebos. Standard errors clustered at the department level; ** p<0.01; department and year fixed effects included. A one-
tailed test of difference in effects between the original and placebo (t+ 1) rejects the null for low capacity and low competition
with p=0.004 and for medium capacity and low competition with p=0.07.

competitiveness and departmental government capacity with conflict incidence, international

commodity prices and each other, conditional on time and unit fixed effects. This gives us

confidence that the estimates shown in the results are not the product of selection, but

instead the true political process of interest.

B.2: Small sample adjustments

B.3: Deposit weights, rather than production facilities weights

B.4: Alternative specifications
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Table 19: Selection test: Commitment moderators are orthogonal to price and to conflict

Highly Percent of Budget
Competitive Executed (t-2)

Price Index (t-1) -.07 -.01
(.09) (.01)

Conflict events (logged) -.01 -.00
(.03) (.00)

Highly Competitive -.01
(.02)

Departments 24 24 24 24 24
N 192 192 168 168 168

Standard errors clustered at the department level.

Department and year fixed effects included.

Table 20: Marginal effects with small sample adjustments to standard errors.

(1) (2) (3)

Original Clustered Bootstrap Bell-McCaffrey
Stata VCE Clustered 1000 reps Biased-Reduced Linearization

No Low 0.66*** 0.66** 0.66**
(0.19) (0.20) (0.20)

No Medium 0.45** 0.45* 0.45**
(0.17) (0.18) (0.17)

No High 0.24 0.24 0.24
(0.21) (0.24) (0.21)

Yes Low 0.08 0.08 0.08
(0.22) (0.41) (0.24)

Yes Medium -0.04 -0.04 -0.04
(0.29) (0.35) (0.33)

Yes High -0.16 -0.16 -0.16
(0.38) (0.58) (0.45)

Departments 24 24 24
N 168 168 168

Standard errors clustered at the department level; * p<0.05 ** p<0.01 *** p<0.001

Department and year fixed effects included.

Coefficients are marginal average treatment effects of price on conflict.

71



Table 21: Regression outputs with small sample adjustments to standard errors.

(1) (2) (3)

Original Clustered Bootstrap Bell-McCaffrey
Stata VCE Clustered 1000 reps BRL

Price Index (t-1) 5.10* 5.10 5.10*
(2.18) (2.78) (2.29)

Price Index (t-1) * Highly Competitive -2.54 -2.54 -2.54
(2.91) (8.12) (3.07)

Highly Competitive -.79 -.79 -.79
(2.18) (2.77) (2.27)

Price Index (t-1) * % Budget Executed (t-2) -5.28* -5.28 -5.28*
(2.49) (3.20) (2.63)

% Budget Executed (t-2) -3.29 -3.29 -3.29
(2.23) (2.45) (2.29)

Highly Competitive * Percent .81 .81 .81
of Budget Executed (t-2) (2.50) (3.17) (2.61)
Price Index (t-1) * Highly Competitive * 2.33 2.33 2.33
Percent of Budget Executed (t-2) (3.52) (9.35) (3.72)

Departments 24 24 24
N 192 192 168

Standard errors clustered at the department level; * p<0.05 Department and year fixed effects included.

Outcome is logged count of environment-focused extractives conflict incidents.

Table 22: Alternative index weights.

(1) (2)

(Original) 2001 USGS-reported
Production Facilities Mineral Deposits

No Low 0.66*** 0.61**
(0.19) (0.22)

No Medium 0.45** 0.34+
(0.17) (0.18)

No High 0.24 0.07
(0.21) (0.18)

Yes Low 0.08 0.13
(0.22) (0.26)

Yes Medium -0.04 -0.10
(0.29) (0.22)

Yes High -0.16 -0.33
(0.38) (0.26)

Departments 24 24
N 168 168

Standard errors clustered at the department level; + p<0.1 ** p<0.01 *** p<0.001

Department and year fixed effects included.

Coefficients are marginal average treatment effects of price on conflict.
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Figure 17: Showing robustness to the use of event counts in levels, binary dependent variable or Poisson
regression
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Figure 18: Showing robustness to the definition of “competitive”
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Appendix C: Alternative conflict outcome variables

In this section I employ two alternative outcomes for measuring mining conflict related

to the grievances discussed earlier in the article. First, I use a machine-coded outcome

from the Defensoŕıa del Pueblo reports which flags mining-related conflict incidents that cite

environmental concerns. Using the machine-coded approach has the advantage of eliminating

discretion on the part of research assistants, but may also miss events that are related to the

environment but do not have any of the keywords. Second, I use an outcome, coded by the

Peruvian research assistants, “rejectionist” violence events in which communities explicitly

reject mining activities but do not specifically mention environmental degradation.

Table 23 displays the marginal treatment effects of a one standard deviation increase

in mining prices on these two outcomes, and shows that they are consistent with the main

results. In particular, as shown in column (2) rejectionist violence that is not specifically

related to environmental externalities largely follow the same pattern as environment-related

events in low competition areas but with coefficients that are about half the size. In high

competition areas, the point estimates are negative, though with large standard errors.

Table 23: Main results using two alternative outcome variables

(1) (2)
Machine-coded Rejectionist (not

environmental conflict specifically environment)

Competitive Capacity

No Low 0.60** 0.34
(0.22) (0.26)

No Medium 0.47* 0.15
(0.19) (0.23)

No High 0.34 -0.04
(0.23) (0.24)

Yes Low 0.02 -0.27
(0.19) (0.26)

Yes Medium 0.33 -0.24
(0.26) (0.20)

Yes High 0.64 -0.22
(0.40) (0.35)

Departments 24 24
N 168 168

Standard errors clustered at the department level; + p<0.1 * p<0.05, ** p<0.01. Department and year

fixed effects. Coefficients are marginal average treatment effects. Outcome is logged event count.

74



Appendix D: Exogeneity of international mining prices

Appendix D.1: Chinese imports as a driver of international mineral prices

In order to bolster the argument for international mining prices being exogenous, I show

evidence here that during the period of study prices for mineral commodities are driven by

imports to China and other large importers, rather than by conflict in Peru. Humphreys

(2010) writes that Chinese demand for mineral commodities was voracious, weakening during

the global financial crisis, and then recovering. Specifically, as shown in Table 24 a one

standard deviation in the volume of imports to China of a commodity is associated with a

0.24 standard deviation increase in price in the following year. In Table 19 I show the results

of two stage regression that instruments international prices in year t with imports to China

in t− 1, as well as prices in t− 1.

Table 24: Outcome: Standardized international mineral prices

(1)

China Import Trade Value in Constant US Dollars (t) -.10
(.11)

China Import Trade Value in Constant US Dollars (t-1) .24**
(.08)

Minerals 8
N 48

Standard errors clustered at the mineral level; ** p<0.01. mineral and year fixed effects included.
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Appendix D.2: Two-stage regressions (Instrumental Variables)

In this sub section, I present the results of a two-stage least squares regression where in-

ternational mining commodity prices are instrumented with Chinese imports of the relevant

commodity in the previous year, and the prices of that same commodity a year earlier.

The results from Appendix D.1 and the F statistics from the first stages of the IV regres-

sions suggest that these are good instruments for prices in times t. We may, however, be

concerned that this specification does not meet the exclusion restriction required for instru-

mental variables regressions to be well identified. In particular, it is possible that Chinese

mineral imports or previous year prices could have an independent effect on the dynamics

of environmental conflict in the extractives sector via a distinct channel that international

mining prices in time t. Nonetheless, as seen in Figure 19 below, the two stage results provide

additional evidence for the results presented in the article. The full regression outputs are

reported in Table 25.

Figure 19: Marginal effects using instrumented international commodity prices
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Table 25: Two-stage least squares regresions

(1) (2) (3)

Price Index (t-1) .68 1.03* 18.06
(.36) (.43) (12.52)

Price Index (t-1) * -1.12
Competitive (.91)

Highly Competitive .25
(.28)

Price Index (t-1) * -19.91
% Budget Executed (t-2) (14.18)

% Budget Executed (t-2) -5.85
(8.82)

Departments 24 24 24
N 168 168 144
F-stat(s) 25.0 27.0, 252.5, 6.1 18.0, 20.3, 18.7
Instruments China Imports (t-2), China Imports (t-2), China Imports (t-2),

Price Index (t-2) Price Index (t-2), Price Index (t-2),
Imports(t-2)*Competitive(t-1), Imports(t-2)*Budget(t-3),
Prices(t-2)*Competitive(t-1), Prices(t-2)*Budget(t-3),

Competitive(t-1) Budget(t-3)

Standard errors clustered at the department level; * p<0.05 Department and year fixed effects included.

Outcome is logged count of environment-focused extractives conflict incidents.
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Appendix E: Sample of developing countries with extractives con-

flict

The sample of 74 low and middle income countries displayed in the introduction is based on

two data sources where conflict monitoring is ongoing. In order to characterize whether a

given country has experience riots or protest (not civil war violence, as is reported by UCDP,

for example), text descriptions of conflict events are required. The sample is drawn from the

Armed Conflict Location & Event Data Project (ACLED), which covers Africa and eleven

countries in South Asia (India, Pakistan, Sri Lanka, Nepal, Bangladesh, Bhutan, Cambodia,

Laos, Vietnam, Thailand and Myanmar). The McGill Research Group Investigating Cana-

dian Mining in Latin America (MICLA) covers all the countries of Latin America and the

Caribbean. For regional completeness, I include Argentina, Chile, Uruguay and Venezuela,

even though as of 2014 they were categorized by the World Bank as “high income,” though

Argentina and Venezuela have since be reclassified (again) as middle income countries. The

extractive industries exports and other relevant economic information discussed in the in-

troduction are sourced from the World Bank’s “World Development Indicators” database.

For the characterization of extractives-related conflict, the conflict descriptions from

each of the 74 countries during the years 2013-2015 were collected. ACLED Asia only covers

2015, while ACLED Africa covers 2013-2014; MICLA covers all three years. The following

regular expressions text coding in Stata was used to identify which conflicts were extractives-

related.

gen e x t r a c t i v e =(regexm (NOTES, ”mining ”) | regexm (NOTES, ” o i l ”) |
regexm (NOTES, ”LNG ”) | regexm (NOTES, ” ex t r a c t ”) | regexm (NOTES, ”mine ”) )

I then manually inspected each of the events that were captured in the coding to verify

their relevance. Those that were not related were removed. For example, in Cambodia

several events related to 1970s era landmines were captured as they include the term “mine”.

This approach is effective at excluding false positives but cannot address false negatives. It

is therefore likely that extractives-related conflict events were excluded from the list, and

countries that were inadvertantly coded as having no extractives conflict during the period.

The 54 of 74 figure might therefore be considered a lower bound.
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Appendix F: Coding rules for machine-coded conflict outcome

Using the Peruvian Defensoŕıa del Pueblo report, incidents were coded as environmental

conflict using a keyword search in Stata. First, the universe of extractive industries related

events were subset from the original data, by using two keyword searches for mining and

hydrocarbons search terms. Second, environmental conflict events were identified using the

relevant descriptive words in Spanish.

gen mining= ( regexm ( content , ”miner ” ) )

gen petro= ( regexm ( content , ” petro ” ) )

gen no n e x t r a c t i v e =(mining==0 & petro==0)

gen env i ro= ( regexm ( content , ” rechaz ”) | regexm ( content , ” inv iab ”) |
regexm ( content , ” r e t i r o ” ) | regexm ( content , ” contra ”) |
regexm ( content , ”contam ”) | regexm ( content , ”ambient ” ) )

i f n on e x t r a c t i v e !=1
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