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Introduction

This paper focuses on the channels through which income shocks
perpetuate armed conflict.

Relationship between income and conflict is theoretically ambiguous.

Opportunity cost effect: higher wages may lower conflict by reducing
labor supplied to appropriation. Consistent with evidence that growth
reduces the risk of civil war (Collier and Hoeffler 1998 and 2004;
Fearon and Laitin, 2003; Miguel, Satyanath and Sergenti, 2004).
Rapacity effect: rise in contestable income may increase violence by
raising gains from appropriation. (See Hirshleifer, 1991; Grossman,
1999; Fearon, 2005.)

This paper demonstrates that some types of income shocks increase
conflict, while others reduce it.

Basic idea: focus on exogenous income shocks induced by
movements in world commodity prices, and estimate how these
shocks have affected civil war dynamics in Colombia.



Main findings: A Preview

Use a unique event-based dataset which records four measures of
violence, including guerrilla attacks, paramilitary attacks, clashes and
war-related casualties, in over 950 municipalities from 1988 to 2005.

Empirical strategy interacts the exogenous international commodity
price with the amount of the commodity produced in each
municipality.

Find that the price of agricultural commodities (which are
labor-intensive) are negatively related to conflict: when the price
rises, conflict falls differentially in municipalities that produce more of
these goods.

In contrast, the price of natural resources (which use labor less
intensively) are positively related to conflict: when the price rises,
conflict rises differentially in municipalities that produce more of these
resources.



Main findings: A Preview (cont’d.)

Analysis focuses on oil and coffee, the two largest Colombian exports
for which high-quality data is available.

Substantial effects: the 68% fall in coffee prices over 1997 to 2003
resulted in 18% more guerrilla attacks, 31% more paramilitary
attacks, 22% more clashes and 14% more casualties in the average
coffee municipality, relative to non-coffee areas.

The coffee price fall reduced wages and work hours to a greater
degree in the coffee municipalities.

The 137% increase in oil prices over 1998 to 2005 led paramilitary
attacks to increase by an additional 14% in the average oil producing
municipality.

The oil shock also increased municipal revenue generated from taxing
natural resources, and kidnapping of politicians and leaders.



Related literature

Previous within-country studies have shown a correlation between
economic conditions and violence (Deininger, 2003; Barron et al.
2004; and Do and Iyer, 2010). Besley and Persson (forthcoming)
show that natural disasters are negatively correlated with income
per-capita and induce greater political violence.

Bruckner and Ciccone (2010) demonstrate that negative shocks to
export prices increase risk of civil war in Sub-Saharan Africa. Caselli
and Coleman (2006) highlight the role of resources in fueling conflict
between coalitions whose membership is enforced by ethnicity.

Besley and Persson (2010) demonstrate (theoretically) that resource
dependence can increase the propensity toward conflict while lowering
income and state capacity. Mitra and Ray (2010) show that income
increases of one group trigger greater ethnic violence in India.



Institutional Context: Conflict in Colombia

The Colombian civil war started with the launch of a communist
insurgency in the 1960s. During the period of analysis, it involved
three sets of actors: left-wing guerrillas, the government and
right-wing paramilitaries.

Guerrillas (FARC and ELN) fight today with the stated aim of
overthrowing the government and claim to represent the rural poor by
supporting aims such as land redistribution.

The conflict remained low intensity throughout the 1980s, when it
effectively served as a Cold War proxy, but escalated sharply during
the 1990s.

Paramilitarism had its roots in anti-insurgent self-defense groups that
were organized in the late 1980s by rural landowners and drug barons
in response to guerrilla extortion. However, these groups did not
emerge as an organized third force with strong regional presence until
the mid-1990s (AUC).



Institutional Context: Conflict in Colombia (cont’d.)

The conflict was 3-sided during the 1990s with all groups fighting one
another, although there is extensive evidence of paramilitaries teaming
up with the government military against the guerrillas.

Both the paramilitaries and guerrillas are financed by the cocaine
trade, as well as kidnapping, extortion, and predation on public funds.
Qualitative evidence suggests that predation is particularly high in
regions with natural resources.

These groups also appropriate government revenue, as audits show
that oil and gas royalties are often missing from municipal coffers
where the paramilitaries exert inuence (Human Rights Watch, 2005).

One journalistic account: “Colombia’s main oil pipeline...has so many
holes in it that it is known as the flute (McDermott, 2004).”

Both the guerrillas and the paramilitaries recruit from the ranks of
rural workers. Although FARC typically does not pay regular salaries,
some former combatants reported receiving occasional payments.



Mechanisms: Commodity Prices & Civil War

The “opportunity cost–rapacity” framework generates two sets of
testable predictions.

First, a rise in the price of agricultural goods such as coffee should
increase work hours in the productive sector and increase wages
relative to contestable municipal revenue, thus reducing conflict
differentially in regions that produce these goods more intensively.

Second, an increase in the price of natural resources such as oil
should increase municipal resource revenue, but not result in
offsetting wage increases, thus increasing conflict differentially in the
natural resource region.



Data on Conflict

Conflict Analysis Resource Center (CERAC) dataset: Event-based,
and includes more than 21,000 war-related episodes in over 950
Colombian municipalities from 1988 to 2005.

Based on media reports in 25 major newspapers, and supplemented
by reports from Catholic priests who describe cases of political
violence in nearly every municipality in the country (even in remote
regions). The priests are regarded as neutral actors in the conflict,
and often used as negotiators between the two sides.

The events are also cross-checked against several other official
sources, including a dataset by the National Police and reports by
Human Rights Watch and Amnesty International.

Distinguish between clashes and attacks (massacres and
non–massacres).



Data on Commodities

Agricultural commodities: Hectares of land used for cultivating that
crop in a given year. For e.g., a coffee census records the amount of
land used for growing coffee in each municipality in 1997.

The main oil measure is the average barrels of crude oil produced per
day in each municipality in 1988, the beginning of the sample period.

Coca cultivation data sources: Direccin Nacional de Estupefacientes
(DNE) has a measure of land used for coca cultivation in each
municipality in 1994; an equivalent measure is available over
1999-2005 from the United Nations Office of Drug Control (UNODC).



Data on Prices

Data on coffee prices comes from the National Federation of Coffee
Growers (NFCG), the quasi-governmental institution which oversees
the taxation of coffee exports and sets the internal price of coffee paid
to growers.

Instrument the international price of commodities with the export
volume of other nations if Colombia ranks among the major (top ten)
exporters over this period.

Uses data on the export volume of the three other leading coffee
exporting nations from the International Coffee Organization (ICO)
since Colombia is the second largest coffee exporter over 1988-2005.

Uses the international price of crude oil directly (from the
International Financial Statistics) as Colombia falls below the top 20
exporters.



 Obs. Mean Med. Std. Dev. Min. Max.

Panel-level variables  
No. annual guerrilla attacks 17,964 0.490 0 1.502 0 41
No. annual paramilitary attacks 17,964 0.076 0 0.399 0 11
No. annual clashes 17,964 0.473 0 1.344 0 25
No. annual casualties 17,964 1.894 0 6.884 0 292
No. annual government attacks 17,964 0.087 0 0.421 0 14
No. annual paramilitary massacres 17,964 0.047 0 0.291 0 7
No. annual guerilla massacres 17,964 0.011 0 0.122 0 4
No. annual guerrilla political kidnappings, 1988-2004 16,966 0.033 0 0.295 0 20
No. annual paramilitary political kidnappings, 1988-2004 16,966 0.032 0 0.262 0 12
Log real municipal capital revenue, millions of 2006 pesosa 11,755 7.058 7.793 2.483 -6.908 11.456
Coca intensity, thousands of hectares, 1994 and 1999-2005 7,984 0.111 0 0.854 0 24.507
Log population, millions 17,964 -4.35 -4.369 0.963 -8.832 -1.357

Municipal-level variables       
Coffee intensity, thousands of hectares, 1997 978 0.832 0.05 1.543 0 10.585
Oil production, hundred thousand barrels/day, 1988 998 0.003 0 0.053 0 1.627
Coal production, thousands of tons, 2004 998 1.870 0 12.749 0 155.518
Coal reserves, indicator, 1978 998 0.319 0 0.466 0 1
Gold production, hundred thousand grams, 2004 998 0.374 0 2.662 0 34.112
Precious metal mining, hectares, 1978 998 583.284 0 3865.803 0 100349.4
Cultivated coca,  indicator, 1994 998 0.050 0 0.218 0 1
Coca intensity, thousands of hectares, 1994 998 0.071 0 0.582 0 9.081
Ever cultivated coca, indicator, 1994 and 1999-2005 998 0.241 0 0.428 0 1
Rainfall, cm3 998 1888.327 1685 1003.748 160 9200
Temperature, celsius 998 21.392 21.8 4.967 3.9 28.9
Years pro-paramilitary majority over 1994-2005 998 0.761 0 1.418 0 9

  
Annual-level variables
Log internal coffee price, thousands of 2006 pesos/lb 18 0.642 0.646 0.247 0.252 0.985
Log int'l price of oil, thousands of 2006 pesos/barrel 18 4.196 4.244 0.384 3.442 4.813
Log int'l coal price, thousands of 2006 pesos/ton 18 -2.164 -2.265 0.265 -2.522 -1.744
Log int'l gold price, millions of 2006 pesos/ounce 18 0.096 0.109 0.297 -0.347 0.619
Log int'l silver price, millions of 2006 pesos/ounce 18 -4.165 -4.232 0.215 -4.502 -3.663
Log int'l platinum price, millions of 2006 pesos/ounce 18 0.382 0.426 0.344 -0.119 0.889
Log coffee exports of top 3 coffee exporters, millions 60 kg bags 18 3.433 3.356 0.262 3.087 3.845
Log coal exports of top 3 coal exporters, thousands of short tons 18 12.657 12.671 0.114 12.462 12.862

Individual-level variables
Log real wage, 1998-2005 26,050 7.273 7.341 0.725 4.649 9.372
Log monthly hours, 1998-2005 57,743 5.119 5.257 0.459 3.178 5.886
Migrant, 2001-2005 33,313 0.031 0 0.174 0 1

Table I
Summary Statistics of Key Variables

Notes. All panel-level and annual-level variables are defined for the 1988-2005 period unless otherwise specified. aLog is taken after adding .001 to real
capital revenue. The Data Appendix lists data sources and further details on sample sizes. 



Methodology: Difference-in-differences estimation

Time variation stems from movements in annual prices.

Price of oil (international): exogenous to Colombia’s production as
the country does not rank among leading oil exporters.

Price of coffee (international): endogenous to Colombia’s production
as is among the ten largest coffee exporters.

Hence, instrument the internal coffee price faced by Colombian
producers with the coffee export volume of the three other leading
coffee exporting nations: Brazil, Vietnam and Indonesia.

Cross-sectional variation based on commodity distribution across
municipalities. The main oil variable is production from 1988.

Coffee intensity is measured in 1997, the middle of the sample period.
Hence, instrument this with rainfall and temperature, which captures
the latent coffee production capability of a municipality.



Specification: 2–SLS estimation

Second–stage equation:

yjrt = αj + βt + δr t + Cocajr tγ + (Oiljr ∗OPt)λ + (Cofjr ∗ CPt)ρ

+Xjrtφ + εjrt

Municipality j in region r and year t. OPt and CPt stated in natural
log terms.

Standard errors clustered at the department level to control for
potential serial correlation over time and across municipalities within
a department (978 municipalities are grouped into 32 departments).



First–stage equation

Cofjr ∗ CPt = αj + βt + δr t + Cocajr tγ +
1

∑
m=0

1

∑
n=0

(Rm
jr ∗ T n

jr ∗ FEt)θmn

+Xjrtρ + µjrt

Rjr : avg annual rainfall in municipality j in region r .T denotes
temperature and θ00 = 0.

FEt is the log coffee export volume of Vietnam, Brazil and Indonesia.



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

Dependent variables: Guerrilla attacks Paramilitary  attacks Clashes Casualties

Coffee int. x log coffee price -0.611** -0.160*** -0.712*** -1.828*

(0.249) (0.061) (0.246) (0.987)
Oil production  x log oil price 0.700 0.726*** 0.304 1.526

(1.356) (0.156) (0.663) (2.127)

Observations 17,604 17,604 17,604 17,604

Table II
The Effect of the Coffee and Oil Shocks on Violence

Notes. Standard errors clustered at the department level are shown in parentheses. Variables not shown include municipality fixed effects, year fixed effects, log
of population, and linear trends by region and municipalities cultivating coca in 1994. The interaction of the internal coffee price with coffee intensity is
instrumented by the interaction of the coffee export volume of Brazil, Vietnam and Indonesia with rainfall, temperature, and the product of rainfall and
temperature.  *** is significant at the 1% level, ** is significant at the 5% level, * is significant at the 10% level.



(1) (2) (3) (4) (5)

Dependent variables:
Log wage Log hours Log capital revenue Paramilitary political 

kidnappings
Guerrilla political 

kidnappings

Coffee int.  x log coffee price 0.371* 0.286** -0.787 0.022 -0.060

(0.217) (0.125) (0.698) (0.014) (0.060)
Oil production  x log oil price 1.230 0.079 0.419** 0.168*** -0.066

(0.894) (0.314) (0.203) (0.009) (0.206)

Observations 26,050 57,743 11,559 16,626 16,626
Sample period 1998-2005 1998-2005 1988-2005 1988-2004 1988-2004

Table III
The Opportunity Cost and Rapacity Mechanisms

Notes. Standard errors clustered at the department level are shown in parentheses. In column (1), the dependent variable is the log of hourly wage, defined as the the individuals'
earnings in the past month divided by hours of employment in the past month. In column (2), log hours refers to hours of employment during the past month. Variables not
shown in all specifications include municipality fixed effects, year fixed effects, and linear trends by region and municipalities cultivating coca in 1994. Columns (1)-(2) also
control for education, age, age squared, and indicators of gender and marital status. Columns (3)-(5) additionally control for log population. The interaction of the internal coffee
price with coffee intensity is instrumented by the interaction of the coffee export volume of Brazil, Vietnam and Indonesia with rainfall, temperature, and the product of rainfall
and temperature.  *** is significant at the 1% level, ** is significant at the 5% level, * is significant at the 10% level.

Opportunity cost mechanism Rapacity mechanism



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

Dependent variables: Migrant Government  
attacks

Paramilitary 
massacres Guerrilla massacres

Coffee int. x log coffee price 0.144 -0.089** -0.116** -0.012

(0.096) (0.040) (0.055) (0.015)
Oil production  x log oil price -14.381 0.011 0.122** 0.026

(13.073) (0.255) (0.050) (0.043)

Observations 33,313 17,604 17,604 17,604

Dependent variables: Guerrilla attacks
Paramilitary  

attacks Clashes Casualties

Coffee int. x log coffee price -0.328** -0.153*** -0.691*** -1.549**

(0.152) (0.036) (0.241) (0.751)
Oil production  x log oil price 1.004 0.755*** -0.130 1.259

(1.441) (0.130) (0.873) (2.225)
Years pro-para majority x oil production  x log oil price 0.939 1.018 0.834 10.103

(1.872) (0.831) (2.510) (15.369)
Years pro-para majority x log oil price 0.028 -0.001 0.048* 0.162*

(0.021) (0.006) (0.028) (0.093)

Observations 11,736 11,736 11,736 11,736

Table IV
Alternative Accounts

Notes. Standard errors clustered at the department level are shown in parentheses. Variables not shown include municipality fixed effects, year fixed
effects, and linear trends by region and municipalities cultivating coca in 1994. Log of population is included as an additional control in all regressions
except column (1) of Panel A, in which the dependent variable is an indicator that equals one if the individual has resided in the municipality for less than
one year. This migrant regression also includes controls for education, age, age squared, and indicators of gender and marital status. In Panel B, years pro-
para majority is the number of years between 1994-2005 that the majority of the municipal local council was held by politicians from parties whose
members were accused of involvement with paramilitary groups. The three-way interaction of years pro-para majority, oil production and oil price
measures whether the oil price shock exerts differential effects in municipalities with more pro-paramilitary politicians. The two-way interaction of years
pro-para majority and oil price is included as a control. In all specifications, the interaction of the internal coffee price with coffee intensity is
instrumented by the interaction of the coffee export volume of Brazil, Vietnam and Indonesia with rainfall, temperature, and the product of rainfall and
temperature.  *** is significant at the 1% level, ** is significant at the 5% level, * is significant at the 10% level. 

Panel A: Migration, enforcement and paramilitary protection

Panel B: Political collusion



(1) (2) (3) (4) (5)

Dependent variables: Coca Guerrilla attacks
Paramilitary 

attacks Clashes Casualties

Coffee int. x log coffee price 0.072 -0.082 -0.097** -0.690*** -0.611

(0.061) (0.245) (0.046) (0.255) (0.706)
Oil production  x log oil price -0.323 -0.633 0.908*** -0.423 -0.089

(0.647) (2.116) (0.134) (1.147) (4.116)

Observations 7,824 7,824 7,824 7,824 7,824

Coffee int. x log coffee price - -0.605** -0.158*** -0.679*** -1.720*

- (0.249) (0.060) (0.236) (0.931)
Oil production  x log oil price - 0.700 0.722*** 0.247 1.781

- (1.361) (0.153) (0.671) (2.053)

Observations 17,604 17,604 17,604 17,604

Coffee int. x log coffee price - -0.349** -0.132** -0.314*** -0.667**

- (0.139) (0.052) (0.100) (0.324)
Oil production  x log oil price - 0.568 0.630*** 0.100 1.258

- (1.444) (0.053) (0.728) (1.932)

Observations 13,428 13,428 13,428 13,428

Table V

Panel A: Testing the coca substitution hypothesis

Panel B: Controlling for coca intensity interacted with year effects

Panel C: Removing every coca municipality 

Notes.   Standard errors clustered at the department level are shown in parentheses. Variables not shown in all specifications include municipality fixed 
effects, year fixed effects, log of population, and linear trends by region. The interaction of the internal coffee price with coffee intensity is
instrumented by the interaction of the coffee export volume of Brazil, Vietnam and Indonesia with rainfall, temperature, and the product of rainfall and 
temperature. The dependent variable in column (2) of Panel A is the amount of coca cultivated in each municipality. The effect of the coffee
interaction on this outcome variable indicates whether there is greater substitution toward coca planting in response to coffee price shocks. In this
coca regression, the sample period is restricted to the years for which coca data is available: 1994 and 1999-2005. Columns (2)-(5) in Panel A examine
the relationship between conflict outcomes and the coffee and oil price shocks for this sub-sample of years. These regressions also control for trends
by municipalities cultivating coca in 1994. Panel B includes the interaction of 1994 coca intensity with year dummies as an alternative approach to
controlling for coca when examining effects on conflict outcomes. Panel C removes the set of municipalities that were recorded as cultivating coca
during any year of the coca sample. *** is significant at the 1% level, ** is significant at the 5% level, * is significant at the 10% level. 

Accounting for Coca



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

Dependent variables: Guerrilla attacks Paramilitary  attacks Clashes Casualties

Oil production  x log oil price 0.689 0.723*** 0.253 1.514

(1.355) (0.149) (0.654) (2.031)
Coal production x log coal price 0.128* 0.014 0.145** 0.392*

(0.069) (0.011) (0.062) (0.236)
Gold production x log gold price 0.143** -0.027 0.026 -0.234

(0.068) (0.028) (0.058) (0.461)

Observations 17,964 17,964 17,964 17,964

 Table VI
The Effect of Other Natural Resource Price Shocks on Violence 

Notes. Standard errors clustered at the department level are shown in parentheses. Variables not shown include municipality fixed effects, year fixed effects,
log of population, and linear trends by region and municipalities cultivating coca in 1994. The interaction of coal production and coal price is instrumented
by the interaction of a dummy indicating that the municipality has coal sub-basins in 1978 and the coal export volume world's three leading coal exporting
nations (which excludes Colombia). The interaction of gold production and price is instrumented by the interaction of 1978 precious metal mining area
interacted with the international gold price. All specifications also control for the interactions of 1978 precious metal mining area with the international
prices of silver and platinum. *** is significant at the 1% level, ** is significant at the 5% level, * is significant at the 10% level. 



Conclusion

Different commodity shocks affect violence dynamics through different
channels. Find that the fall in coffee prices disproportionately reduces
the wages and work hours of rural workers in coffee municipalities.

Also find that oil price booms increase local government revenue
generated by taxing natural resources and promote political
kidnappings in the oil region.

Policy I: price stabilization schemes which place a floor on the price of
labor intensive commodities can help mitigate violence in the wake of
price shocks.

Policy II: since natural resource revenue is found to promote rapacity,
improved monitoring may prevent these funds from fuelling conflict.

Finally, since funds leak through local governments, fiscal structure
may interact with price shocks in affecting conflict outcomes. For e.g.,
price shocks to natural resources may increase predation when fiscal
decentralization transfers more revenue to lower levels of government.
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