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Outline of presentation
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• Intentional attacks influence on energy supply & 
security

 Impact of intentional attacks

• Background of Colombian rebels & energy 
infrastructure attacks

 Motivation of attacks

• Research question & design

• Results & discussion



• Interrupt supply

• Increase operating costs  reduce profits
Repairing damaged infrastructures
Securing infrastructures & employees

• Discourage foreign investment in resource development & 
extraction

Complicate local operations
Increase risk of financial return
Compromise safety of employees

• Consequences can be widespread & long lasting 

Impact of intentional attacks on energy 
infrastructures
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• Two main rebel groups: 
Las Fuerzas Armadas Revolucionarias de Colombia 

(FARC)
 Ejército de Liberación Nacional (ELN)

• Two main hypotheses on their motivation:
Rapacity/financial gain channel (established)
Political gain channel (not yet established)

Civil conflict environment in Colombia
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Figure left: FARC rebel fighters. Figure right: ELN rebel fighters (source: BBC).



• Rapacity/financial gain: the greed hypothesis

Control of contested resources  theft & resale profit

Extortion of locally operating firms  collection of bribes 
& taxes

• Political influence & gain

Target elections to influence voting participation/electoral 
outcomes

Target election to influence policies

Motivation of attacks

Page 5



Rebel attacks on energy infrastructures
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Research Question: Do FARC and ELN strategically time 
energy infrastructures attacks around elections to influence 
political outcomes?

Contribution to literature: 
 Use new data to shed light on Colombian civil conflict
 Focus on political value of energy infrastructure targets

Research Design: 
 Econometric analysis using fixed schedule national 

elections as exogenous variation to determine whether 
rebels strategically time attacks on energy infrastructure 



1. Energy Infrastructure Attack Database (EIAD)
 Our lab developed a database of global, non-state 

actor energy infrastructure attacks

 Energy infrastructure attack data  outcome variables

2. Centro de Estudios Desarrollo Económico (CEDE)
 Vote counts, candidates, atypical election dates

 Panel municipal characteristics (e.g., population)

3. Colombian National Election Registry
 vote counts, candidates, atypical election dates

4. Oil production data
 1988 production by municipality, Dube & Vargas (2013)

Data sources used in presented results
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EIAD data description
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Figure: A histogram of the attacks against energy infrastructure
in Colombia between 1980-2011.

Table : Frequency table of the number of attacks in panel of municipalities 
between 1980-2011.
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EIAD data description continued
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Figures: The distribution of attacks by month (left) and the breakdown of 
attacked energy sectors in Colombia between 1980-2011 (right) (source: EIAD).



Colombian energy infrastructure targets
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Figures: Map of major pipelines (left) (source: Ecopetrol). Map of electricity 
Transmission (center) (source: Global Energy Network Institute). Spatial 

distribution of energy infrastructure attacks 1980-2011 (right) (source: EIAD).  



Empirical Models
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Zero‐Inflated Count Model 
Non‐Linear Model

Zero‐Inflated Count Model 
Non‐Linear Model

Estimates non‐linear relationship 
between election timing & attacks Fixed Effects framework

Weighted Least Squares Linear ModelWeighted Least Squares Linear Model

Estimates linear relationship 
between election timing & attacks Fixed Effects framework



Empirical strategy
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• We apply this model to a subset of our data: treated & control
observations

• We define the „control“ observations or counterfactual as the 12 
months before an election

• Make inference on results with robust, clustered standard errors
and bootstrapped errors



Empirical strategy continued
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• The zero-inflated negative binomial model is a two-part model:

• The density of positive attacks, f2, is predicted with a negative 
binomial model using the same covariates as the linear 
regressions. 



Overall results
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Statistically
significant

evidence that
rebels strategically
time attacks near

elections

National election
months 25% 

more likely to
experience

attack relative to
mean

40% increase in attacks
during election month and 3 
months prior relative to the

mean

Increases driven by attacks on 
electricity infrastructures; not 

driven by attacks on oil
infrastructures

Presidential
elections main

driver of results; 
not driven by

attacks on other
national elections



Strategic timing of attacks around national 
elections results
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Outcome Variables 

Treatment Variable

Conflict 
Month

Number of 
Attacks

Number of 
Oil Attacks

Number of 
Electricity

Attacks

National Election 
Month, δ1

0.00159∗∗
(0.000575) 

0.000402∗∗
(0.000154) 

0.000118 
(0.0000928) 

0.000296∗
(0.000129) 

National Election in
next 3 months, δ2

0.000693 
(0.000475) 

0.000369∗
(0.000155) 

0.0000302 
(0.0000524) 

0.000362∗∗
(0.000135) 

Observations 199804 199595 199595 199595 

Note: These models were generated with a 12 month counterfactual control group on approximated 1980 municipality boundaries 
(construction of counterfactual and 1980 boundaries explained in data description). Results shown here are with robust bootstrapped
errors replicated 400 times. Results with weighted standard errors shown in paper and do not differ significantly from bootstrapped
errors. Variables not shown are municipality fixed effects, and year fixed effects. Municipality fixed effects capture time invariant
variables like municipality oil production in 1988 and the length of the pipelines in the municipality (we do not have a time evolving 

measure of pipelines). Bootstrapped robust standard errors in parentheses, clustered by municipality.
*p$<$0.05,  **p$<$0.01, *** p$<$0.001

BP4512
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Burgherr Peter; 24/11/2016



Strategic timing of attacks around presidential
elections results
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Outcome Variables 

Treatment Variable

Conflict 
Month

Number of 
Attacks

Number of 
Oil Attacks

Number of 
Electricity

Attacks

National Election 
Month, δ1

0.00195∗
(0.000938)

0.0000308 
(0.000226)

0.0000108 
(0.0000472)

-0.00000314 
(0.000213)

National Election
next 3 months, δ2

0.000559 
(0.000910)

0.000523∗∗
(0.000196)

0.000000935 
(0.0000587)

0.000517∗∗
(0.000179)

Observations 102292 102185 102185 102185 

Note: These models were generated with a 12 month counterfactual control group on approximated 1980 municipality boundaries 
(construction of counterfactual and 1980 boundaries explained in data description). Results shown here are with robust bootstrapped
errors replicated 400 times. Results with weighted standard errors shown in paper and do not differ significantly from bootstrapped
errors. Variables not shown are municipality fixed effects, and year fixed effects. Municipality fixed effects capture time invariant
variables like municipality oil production in 1988 and the length of the pipelines in the municipality (we do not have a time evolving 

measure of pipelines). Bootstrapped robust standard errors in parentheses, clustered by municipality.
*p$<$0.05,  **p$<$0.01, *** p$<$0.001

BP4513
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Preliminary non-linear regression results
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• Results preliminary due to computational intensity of adding covariates –
trying to solve this currently

• Find national election months 1.3 times more likely to experience an attack than
a non-election month – result consistent with linear model results 

• Do not find a presidential effect
• Inconsistent with linear model results

BP4514
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Conclusions & continuing work
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Conclusions
• Statistically significant evidence that rebels strategically 

time energy infrastructure attacks near presidential 
elections – supporting political motive 

• Linear model results partially supported by preliminary 
non-linear model results

• Results highlight the potential value of energy infrastructure 
as attack targets

Continuing work
• Test hypothesis that attacks on electricity are indirect 

attacks on oil industry using oil production data
• Test impact of attacks on energy production
• Test impacts of attacks on election outcomes (e.g. voter 

turnout or elected candidates)
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Wir schaffen Wissen – heute für morgen

Thank you for 
your attention! 

Any Questions? 

Rebecca Lordan-
Perret
PhD Candidate
rlordan@uchicago.edu
rebecca.lordan@psi.ch



Related Literature
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• Increase in paramilitary presence, increases electoral outcomes to 
favor paramilitary (Acemoglu et al., 2009)

• Oil price shocks increase the number of paramilitary sympathetic 
candidates that are elected (Carreri & Dube, 2015)

• Price shocks in commodities cause income shocks that differentially 
affect Colombian civil conflict (Dube & Vargas, 2013)

• Voter turnout potentially reduced by FARC attacks (Gallego, 2011)

• Historical rebel violence has non-linear impact on electoral outcomes 
(Weintraub, 2015)

• Rebel tactics are influenced by local economic conditions (Wright, 
2015)



Appendix version results: national elections
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Appendix version results: presidential
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Appendix version results: congressional
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Appendix version results: council

Page 24



Overall results
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Statistically
significant 

evidence that
rebels strategically
time attacks near

elections

National election
months 0.15% 
more likely to

experience attack
Relative to the

mean (0.57%) –
this is 25% increase

Number of attacks increase 3 months
before & during national election

month
• Relative to mean non-election

month approximately a 40% 
increase in attacks

Increases driven by attacks on 
electricity infrastructures; not 

driven by attacks on oil
infrastructures

Attacks during
presidential elections

main driver of
results; not driven by

attacks on other
national elections


