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ABSTRACT 

 

What role did the Revolutionary Armed Forces of Colombia (FARC) play in regulating 

deforestation before reaching an agreement with the Colombian government? Following the rebel 

group's retrenchment as a consequence of the peace deal, an increase in deforestation in zones 

formerly under FARC’s influence is observed. I hypothesize that in the places where FARC was 

able to establish itself as a governance provider, it managed to regulate deforestation compared to 

other regions. Using a sample size of 5,565 municipality-years for 1,113 unique entities using 

municipality-level panel data comprising five years from 2012 to 2016, I find that FARC’s 

presence is positively associated with greater deforestation. I also replicate Mounu Prem, Santiago 

Saavedra, and Juan Fernando Vargas’ (2019) difference-in-differences approach and find similar 

positive results of FARC’s demobilization on deforestation. My results are consistent with their 

argument that this gap has widened after the rebels’ retrenchment. From a policy perspective, 

introducing formal governance frameworks that regulate deforestation is crucial to preserve one 

of Colombia’s main endowments: its forests. 
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INTRODUCTION 

 

The Revolutionary Armed Forces of Colombia (FARC), one of the oldest rebel groups in the 

Western Hemisphere, reached a peace agreement with the Colombian government in 2016. The 

rebel group’s retrenchment has left a substantial power vacuum in areas that were previously under 

its control, even despite the fact that a non-negligible number of combatants have defected since 

the demobilization began.  

At the same time, deforestation has increased in some of the areas where FARC was 

present, such as the departments of Caqueta and Guaviare. Some have pointed out that FARC’s 

retrenchment is one of the drivers for this increase (Montaño 2018). However, other deforestation 

hotspots in the western part of the country in which the rebel group also exerted influence were 

subject to deforestation long before reaching an agreement with the Colombian government. Thus, 

it is not clear what role illegal governance plays in deforestation dynamics in Colombia.  

The purpose of this research project is to analyze the role of rebel governance in regulating 

deforestation. I argue that in the places where FARC was able to establish as the main governance 

provider, thus setting an order, it managed to regulate deforestation compared to other regions 

where rival groups prevented FARC’s supremacy. For instance, from at least the early 2000s in 

the western part of the Antioquia department, there is evidence of deforestation tied to illegal 

mining, coupled with clashes between several armed groups to control it. Thus, the relationship 

between FARC’s presence and deforestation is puzzling. To answer this question, I will first 

describe the dynamics of deforestation in the country. Then I will examine FARC’s territorial 

expansion and its involvement in deploying governance frameworks. Finally, through quantitative 

analysis I will test the relationship between FARC’s presence and deforestation.  
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To assess the relationship between FARC’s presence and current deforestation, I will rely 

on the data of the Colombian Hydrology, Meteorology and Environmental Studies Institute 

(IDEAM). This government’s agency collects georeferenced data that maps forest-covered and 

not-forest-covered surfaces from 1990 to 2016. From the Felonies, Misdemeanors and 

Operational Information System of the National Police of Colombia, I use the number of terrorist 

actions as defined by the criminal laws that were attributed to FARC in a given municipality in a 

year. Data from these several sources was merged at the municipal level using the identifying code 

that the Colombian Statistical Agency (Departmento Nacional de Estadístisca—DANE—) assigns 

to each municipality. Thus, combining both datasets yields a sample size of 6,696 municipality 

years to study the relationship between rebel governance and deforestation.  

Studying FARC’s involvement in regulating deforestation should shed light on drivers for 

armed actors to develop governance frameworks. Certainly, this paper can contribute to identifying 

analytical tools that capture rebel governance. This work could also contribute to expand existing 

literature on deforestation in Colombia (Rodrigues et al. 2009). FARC’s participation should be 

far from explaining most of the variation in deforestation, something that the existing literature 

has vastly identified (Etter et al. 2006; González, Etter, and Sarmiento et al. 2011; Meza and 

Armenteras 2018). Yet, by examining the former rebel group’s involvement in regulation, this 

paper can contribute to assess recent variation in forest coverage. From a policy perspective, 

introducing formal governance frameworks that regulate deforestation is crucial to preserve one 

of Colombia’s main endowments: its forests. 
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LITERATURE REVIEW AND THEORETICAL CONSIDERATIONS  

Several studies conclude that deforestation in Colombia is mainly driven by “proximity to roads 

and settlements, distance to forest edges, soil fertility, rainfall, slope, and rural population density 

and growth” (Etter et al. 2006, p. 370). However, as these scholars warn, there is not always 

available data to confirm the effects of these factors on deforestation and, even when there is 

evidence, the effect of these factors varies regionally within the country (Etter et al. 2006). Yet, a 

study on Colombia’s Uraba region, located in the western part of the country, found that grass 

specialization, corn specialization, the distance to key markers and the distance to rivers were 

significant factors to explain deforestation (Ramírez & Orrego 2011). Another study in the 

Colombian Amazon found the distance to the rivers as the most important driver for deforestation, 

considering that these are the main means of transport and development in this part of the country 

(Meza & Armenteras 2018). 

Other studies have explored the relationship of other armed actors and deforestation. 

Leopoldo Fergusson, Dario Romero and Juan F. Vargas (2014), using an instrumental variable 

approach, show that paramilitary expansion had a positive effect on deforestation. Yet, they find 

that the right-wing paramilitaries’ expansion measured as distance to their heartland (the 

instrumental variable) was associated with illegal crops, mineral resources, and extensive 

agriculture, which according to them is consistent with paramilitary violence that generated 

internal displacement. However, it is worth pointing out that logging has not been a major funding 

source for any of the armed groups in Colombia. In the case of FARC, they mainly relied on illegal 

drugs, gold extraction, kidnapping, and extortion (Aguilera 2016).    

The issue of rebel governance has received increasing attention in academic literature, as 

James Worral (2017, p. 711) points out. Nonetheless, and as this scholar suggests, it has been 

usually tackled from other fields of enquiry such as civil wars and state fragility perspectives. Yet, 
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rebel governance can be even thought of as part of the field debates on the empirical origins of 

states, state capacity, and the breakdown of political order. For instance, for Joel Migdal (1988) 

the state faces competition from rival organizations on the grounds of compliance, participation, 

and legitimation. For Charles Tilly (1990) the state emerged as a way to pool and extract coercion 

and financial resources to overcome its opponents. Mampilly (2011) critiques that the literature 

approach to rebel governance from the state fragility/weakness perspective is misleading. 

Certainly, the literature uses different concepts to refer to rebels and the territories they control. 

While bandits and warlords are often used to refer to rebels, territories under their control are 

categorized as embryonic states, black spots, and ungoverned territories. Mampilly’s (2011) 

critique lies on the grounds that these terms convey a message of anarchy and absence of 

government, which is not always the case.  

Rebel governance is a field of inquiry that has, thus, emerged to broaden the understanding 

of “order” in the midst of conflict.  Indeed, the literature in comparative politics has mainly dealt 

with the issue and the drivers of the breakdown of political order (Huntington 1968, Skocpol 1979, 

Fearon & Laitin 2003, Humphreys & Weinstein 2008). Although conflict is perhaps one of the 

most evident forms of breakdown, it is not always the case that it leads to anarchy or chaos but to 

different kinds and often contentious forms of order as Arjona (2014) and Mampilly (2011) claim. 

While Skocpol (1979) cares only about the kinds of breakdown that lead to a new order (a social 

revolution), Huntington (1968, p. 2) is worried about the “shortage of political community and of 

effective, authoritative, legitimate government”. Yet, for defining order in the context of conflict, 

Arjona (2014) even proposes a distinction between two forms of wartime social orders. She refers 

to rebelocracy when rebels are the sole ruler and thus the only governance provider. As for the 
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second type, aliocracy emerges when rebels only intervene “to maintain their monopoly over the 

use of violence”, but other issues are settled by other governance providers (Arjona 2014).  

As it was mentioned before, my main hypothesis about FARC’s involvement in rebel 

governance combines Kasfir, Georg Frerks and Niels Terpstra’s (2017) multi-layered approach 

with Worral’s (2017) strategic decision argument. In places where FARC managed to set an order 

in the form of a single-layered governance system, the former rebels were able to effectively 

regulate deforestation. This is consistent with Arjona’s (2014) hypothesis about rebelocracy. 

While Kasfir and Arjona (2015)1 tackle the concept itself, Timothy Wickham-Crowley analyzes 

the factors leading to the rise and decline of rebel governance.2 By analyzing the outcome of rebel 

governance through FARC’s activities in deploying and enforcing deforestation regulation, my 

paper contributes to the understanding of the growing field of scholarly research on rebel 

governance (Mampilly 2011; Arjona, et al. 2015; Worral 2017).3  

One may wonder what reasons are behind the decision for a rebel group to engage in 

designing and enforcing governance frameworks. Putting in place a governance system entails 

costs that the rebel group is certainly willing to bear. In general terms, governance can be defined 

as “decisions issued by one actor that a second is expected to obey” (Kahler & Lake 2004, p. 409 

quoted by Mampilly 2011, p. 3). Worral (2017, p. 711) offers a broader definition: “an attempt to 

create forms of order which enable the rebels to govern and meet their own objectives in a manner 

which is relatively stable, and which ensures the continuing authority of the rebel group.” 

                                                 
1 Arjona, Kasfir, and Mamiplly’s co-edited book (2015) on this issue contains meaningful contributions from 

renowned scholars that breakdown the concept of rebel governance.  
2 This book also contains contributions on “the symbolic and diplomatic dimensions of rebel governance (Mampilly, 

Bridget Coggins), the influence of ideational principles on the phenomenon (Stathis Kalyvas, Bert Suykens, Kasper 

Hoffmann), the influence of civilians (Arjona, Till Förster) and the impact of rebel violence on governance (Francisco 

Gutiérrez-Sanín, William Reno)” (Fisher 2017). 
3 Despite that Arjona, Kasfir and Mamiplly’s seminal book covers a broad range of issues that comprise rebel 

governance, analyzing the outcome of governance has not yet been addressed by it or the existing literature. 
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However, as Worral (2017) highlights, rebels’ main goal is survival. Thus, rebel governance 

should contribute to that goal, especially considering that it is a strategic decision that involves a 

trade-off in terms of sacrificing mobility (Mampilly 2011).  

Rebels can be the sole actor that advance governance frameworks or become one of several 

governance providers. Kasfir, Frerks and Terpstra (2017) suggest that multi-layered governance 

occurs when multiple actors affect civilian governance. However, these authors also argue that a 

single-layer is possible when an armed actor manages to exert unambiguous domination over a 

territory. Rebel groups in Colombia deployed both single and multiple-layered governance 

systems, which often included the Colombian state itself. 

The reasons behind FARC’s strategic decision are potentially threefold. First, by setting a 

governance framework, armed actors increase their security and signal their strength to the state 

(Mampilly 2011, p. 8). Secondly, imposing an order reduces social tensions, which contributes to 

gaining legitimacy before civilians. Finally, preserving a dense canopying was a matter of survival 

for FARC, as it provided necessary coverage to avoid detection and repel offensives.  

 Violence serves rebels to assert their dominance over a territory or to prevent another actor 

to do so. As Arjona (2014) suggests, the link between rebel governance and violence depends on 

the degree to which an armed group exerts control over a territory. The distinction between 

aliocracy and rebelocracy is certainly related to factors associated with rebel governance. An 

additional issue that the literature identifies as a key aspect is compliance. According to Mampilly 

(2015), deploying governance frameworks is a means for triggering compliance without having to 

engage in violence. Thus, exploring the channel between armed actions and governance seems 

reasonable to assess whether deforestation regulation by FARC was associated with variation in 

their use of violence across the territory.  
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My main hypothesis about FARC’s involvement in rebel governance combines the multi-

layered approach with the strategic decision argument. I will argue that in the areas where FARC 

successfully managed to set an order, the rebel group put forward an effective governance 

framework that controlled deforestation. My argument seems plausible as FARC did engage in 

setting a governance framework in the regions under its control (Aguilera 2016, p. 246 – 257). 

Indeed, “the insurgent administration provided substantial services to the inhabitants of its 

territory, including health and education systems, a police force to maintain stability, courts to 

adjudicate civil and criminal disputes, and even loans to farmers and small businessmen” 

(Mampilly 2011, p. 2). Additionally, people on the ground confirm that deforestation regulation 

was part of FARC’s rebel governance agenda, which used to enforce a 5 ha. maximum standard. 

(Montaño 2018) Synthesizing these insights, I hypothesize that greater presence of the FARC in 

the past is associated with a greater degree of deforestation after their demobilization. The force 

driving this increase is that once FARC retreated from the territories in which they were present, 

so was their governance framework. After FARC’s retrenchment, there is a significant increase in 

deforestation in the areas where FARC was present. 

 

EMPIRICAL ANALYSIS 

Overview 

Using panel data, I test the hypothesis outlined above. Although available data from several 

sources allow one to dig into these issues, it also constrains the panel to available years. Initially, 

I ran the analysis on a six-year panel (2012-2017), which yields a sample size of 6,696 municipality 

years. I tested different model specifications which are presented in the following sections.  
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Empirical Model 

Deforestation is, in general terms, a change in land use (Meza & Armenteras 2018). The 

Hydrology, Meteorology and Environmental Studies Institute —IDEAM—) elaborates the Forests 

and Carbon Monitoring System, which includes a georeferenced variable that maps forest-covered 

and not-forest-covered surfaces. A forest-covered surface is defined by IDEAM as a “land surface 

of at least 1.0 ha. that is manly covered by trees (including bushes, palm trees, bamboos, 

wildflowers, and liana) in which tree canopy’s density is at least 30% and its height is at least 5 

meters as of the time it was measured”.4 (IDEAM n.d.) Due to satellite measurement shortcomings, 

though, there is missing information that is coded as “no information”. This dataset covers a time 

span comprising 1990 to 2016, 5 and it is on raster format that offers a georeferentiation of areas 

covered by forest. I extracted the data at the municipality level to conduct the quantitative analysis.  

Deforestation has increased in some of FARC formerly controlled areas since the rebel 

group demobilized (Montaño 2018, Rico 2018). For example, Rico (2018) found that 84% of 

deforested areas correspond with prioritized areas in the peace deal. In particular, Caqueta and 

Guaviare are two departments (political administrative jurisdictions) in the southern part of the 

country that are experiencing a meaningful increase in deforestation. Additionally, local 

inhabitants report that FARC used to enforce a 5 ha. maximum standard (Montaño 2018).  

Measuring rebel governance is not a straightforward effort. However, using FARC’s 

presence and armed actions as proxies should yield a fairly accurate estimation. Mounu Prem, 

Santiago Saavedra, and Juan Fernando Vargas (2019) use a difference-in-differences identification 

strategy with panel data to assess the effect of FARC’s demobilization on deforestation. They find 

                                                 
4 The Institute excludes surfaces covered by trees for commercial use. 
5 Although IDEAM has monitored forests since 1990, the change in deforestation from one year to another is not 

available for every year. For instance, data for 2012 and 2011 has not been disaggregated. Thus, I used the average 

are of deforested area for 2011. 
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that FARC’s presence is associated with an increase in deforestation after the cease fire that was 

agreed in 2015 and that preceded signing the peace agreement with the government in 2016. They 

measure FARC’s presence as a dummy variable that codes whether FARC carried out at least one-

armed action in a municipality. However, these scholars only consider municipalities above the 

10th percentile in which where FARC was more active. They also tested the relationship using 

FARC’s selective killings as a different specification for measuring the rebel group’s presence. 

As the literature suggests, an important part of governance is compliance. Such behavior 

can be obtained by coercion and violence or by other means, such as deal-making and bargaining 

or co-optation and cooperation (Worral 2017, p. 711). As suggested by the literature, rebels’ 

decisions to deploy governance frameworks depends to some extent on whether they are capable 

to set an order in the areas where they are present (Arjona 2015). The capacity to set an order that 

is derived from coercion should be related to a rebel group’s use of force. Thus, some relationship 

should be expected between the levels of armed actions carried out by FARC and its capacity to 

deploy governance frameworks. 

To test the relationship between order and governance, I include the murder rate at the 

municipality level. I intend to assess whether compliance was obtained by coercion. FARC’s 

actions usually involve casualties, which can be reflected on the murder rate. Moreover, it may be 

expected that a territory in which there is FARC’s presence but that is in dispute between several 

actors (thus escaping from FARC’s control) has a high murder rate.  

𝐷𝑒𝑓𝑜𝑟𝑒𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑖,𝑡    = 𝛽0 + 𝛽1𝐹𝐴𝑅𝐶𝑝𝑟𝑒𝑠𝑒𝑛𝑐𝑒𝑖,𝑡 + 𝛽2𝐴𝑑𝑑𝑒𝑑 𝑉𝑎𝑙𝑢𝑒 + 𝛽3𝐶𝑜𝑐𝑎𝐶𝑟𝑜𝑝𝑠𝑖,𝑡 + 𝛽4𝑀𝑢𝑟𝑑𝑒𝑟𝑅𝑎𝑡𝑒𝑖,𝑡

+ 𝛽5𝐶𝑟𝑜𝑝𝑝𝑒𝑑𝐴𝑟𝑒𝑎𝑖,𝑡 + 𝛽6𝐹𝐴𝑅𝐶𝑃𝑟𝑒𝑠𝑒𝑛𝑐𝑒 𝑖,𝑡 ×  𝐴𝑓𝑡𝑒𝑟 𝑡ℎ𝑒 𝑐𝑒𝑎𝑠𝑒 𝑓𝑖𝑟𝑒𝑖,𝑡  + 𝜆 +  𝜏 +  𝜀 

While the number of armed actions over a year in a given municipality is registered as a 

discrete variable, the presence of illegal actor is coded as a dummy variable that records if at least 
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one-armed action took place in that municipality in that year.6 From the Felonies, Misdemeanors 

and Operational Information System of the National Police of Colombia, I use the number of 

terrorist and subversive actions as defined by the criminal law that were attributed to FARC in a 

given municipality in a year. Data from these several sources was merged at the municipal level 

using the identifying code that the Colombian Statistical Agency (Departmento Nacional de 

Estadístisca—DANE—) assigns to each municipality. The deforestation was obtained by 

computing the deforested area at the municipality level.  

The key independent variable, FARC’s presence in 1,113 mainland municipalities7 has 

experienced substantial variation in recent years. While in 2007 FARC carried out at least one-

armed action in about 33% of Colombian towns, in 2016 (the year when the peace talks were 

concluded) that number fell to 17,7%. These numbers seem consistent with the rebel group’s 

retrenchment as a consequence of the security forces’ offensive, which was launched after the 

previous peace dialogues broke in 2002. It should be highlighted that 2011 registered the lowest 

average, which means that FARC’s actions in that year were more geographically concentrated. 

Coca crops have experienced a similar pattern, as it would be discussed later.  

As for controlling for other factors that are usually linked to deforestation, I test the 

association with coca crops, the GDP per municipality in a year, as well as the murder rate as it 

was previously explained. The data source I use for coca crops is the United Nations Office on 

Drug and Crime (UNODC) Illegal Crops Monitoring System (SIMCI), in which the number of 

hectares of coca crops in Colombian municipalities are registered. SIMCI data is also available at 

                                                 
6 Initially, I intended to test the relationship between FARC’s presence using CERAC’s database that spans from 

1989 to 2018. However, it was not possible to gain access to the data due an “under way updating process” by 

CERAC. Nonetheless, I relied on  FARC’s presence dummy variable by CERAC’s publicly available data that was 

gathered for the Misión de Observación Electoral and combined it with the National Police dataset.  
7 Although Colombia has 1,222 municipalities, three of them are located in the archipelago of San Andrés and 

Providencia, an overseas department. Additionally, a few municipalities in my sample have missing data. 
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the municipal level, and it has been collected annually relying on satellite readings from 1999. The 

aggregated GDP for each municipality in a given year is drawn from DANE. 

Thus, one may expect that an increase in coca plantations leads to more deforestation, as 

in some places, forests are cleared for planting crops (including illegal ones). There is a substantial 

correlation between these variables. It seems plausible to affirm that FARC’s presence and coca 

crops have a role in explaining recent deforestation in Colombia. Yet, this research intends to 

contribute to answer this question with more thorough quantitative analysis.  

 

Results 

Using different model specifications, I test the relationship between FARC’s presence and the 

change in the number of hectares deforested from one year to another. The results in Table 1 show 

entity and time fixed effects models with the set of control variables that were included. Running 

a bivariate model shows a substantial but not significant relationship between FARC’s presence 

and deforestation. Despite that results derived from Model I indicate that one additional FARC’ 

terrorist action corresponds with an increase of 14.4384 hectares of deforestation, this coefficient 

is almost certainly too optimistic due to the presence of an omitted variable bias. Indeed, there are 

several factors that are both related to deforestation and FARC’ actions in a given municipality. 

Including controls and fixed effects changes the magnitude of the coefficient for FARC’s 

terrorist and subversive actions and renders the coefficient significant (see Appendix). Given that 

deforestation has a wide distribution with municipalities that have large a number of areas 

deforested and others do not have any, I use the transformed log version to account for this 

nonlinearity. Controlling for coca crops and the number of murders, a municipality that had 

presence of FARC is associated with an increase of 2.78%. Adding controls for the number of 
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hectares of coca among municipalities or the number of murders has indeed an effect in the key 

independent variable coefficient. Coca crops are likely to be related with FARC’s presence as it 

was one of their main funding sources. Additionally, coca crops have been one of the drivers for 

deforestation as growers usually clear forests for the purpose of cultivating coca (González, Etter, 

& Sarmiento et al. 2011). The number of murders in a municipality over a year is associated with 

FARC’s presence, as the number of armed actions is correlated with the former.  The magnitude 

and the significance of the coefficients are maintained when I include both controls as well as fixed 

effects. On average, one terrorist action of FARC is associated with an increase of 2.8% in 

deforestation. 

I also ran a difference-in-differences model regressing the both the number of hectares and 

the log of the deforestation on a variable that combines FARC’s terrorist and subversive actions.8 

Following Prem, Saavedra, and Vargas’ (2019) approach, I coded FARC’s presence in a 

municipality if at least one-armed action took place in any of those years. I present the results for 

the unlogged version on Table 2, while the estimates obtained with the log transformation can be 

found on Table 5.  The difference-in-differences coefficient indicates the change in deforestation 

after the peace deal was signed in 2016 in municipalities where FARC used to be present before 

the cease fire that was reached in 2015. Interestingly, different model specifications yield similar 

results for the unlogged version. The significance and the magnitude of the coefficients do not 

suffer substantial changes from Model XIV to Model XXI. In all models but XVI, the coefficient 

is significant at the conventional levels. On average, an additional FARC action is associated with 

about 70 hectares of deforestation. Although the logged transformation yields more sensitive 

                                                 
8 The National Police of Colombia records both types of actions. However, the difference seems fuzzy. Especially 

considering that the Colombian government framed the struggle against FARC as a “war on terror”, which is 

inaccurate despite FARC’s use of terrorism as a means in their strategy. 
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results to model specification, the change in deforestation in formerly controlled areas by FARC 

corresponds with a 19% increase relying on the statistically significant estimate.  

I also re-ran my model using a dynamic panel approach to assess the relationship between 

FARC’s retrenchment and deforestation. Results presented in Table 4 add confidence to my 

findings. The difference-in-differences coefficient is statistically significant at the 1% confidence 

level in all but two models, and in the latter the estimates are statistically significant at the 10% 

level. These coefficients’ magnitude is larger than the results obtained without the dynamic panel. 

The difference in deforestation in formerly controlled areas by FARC after the cease fire ranges 

from 19.13% to 85.49%., especially the latter seems to overstate magnitude. Despite that I cannot 

be too confident on the magnitude of the coefficient, the positive sign and its statistical significance 

should be highlighted. Therefore, FARC retrenchment did have a substantial impact on 

deforestation as these results suggest.  

 

ROBUSTNESS CHECKS 

Coca crops in Colombia have experienced a similar pattern than FARC’s actions. Recently, coca 

plantations have spiked after reaching an all-time low in 2012 and 2013. Yet, their growth has 

been coupled with an increasing spatial clustering. This means that in the last five years, there have 

been more coca crops but in fewer places (SIMCI 2017). FARC’s and coca clustering add to the 

plausibility of my argument. More concentration of armed actions is related to the group’s ability 

to control territories or to prevent other actors from its control. 

Data from the population Census that DANE conducted in 2005 depicts an urban versus 

rural gap. For instance, there are 19 municipalities that do not have an urban population. On the 

flip side, there is also significant variation among rural population which ranges from 162 to 

111,180 people. Rural population density is certainly a relevant variable for analyzing 
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deforestation as it is an activity that happens mainly in those areas. Entity fixed effects capture this 

characteristic as one should expect those to remain mostly fixed during the timespan of interest for 

this research.  

Including a control for coca crops does not meaningfully change the coefficient of the key 

independent variable. Controlling for coca crops, which is correlated with FARC’s presence and 

deforestation, does not change the statistical significance and FARC’s terrorism actions coefficient 

remains significant at the 5% confidence level. Indeed, the coefficients do not change substantially 

from Model I to Models II, III, IV and V. I also checked the log version of the number of coca 

crops, but it does not have a meaningful effect on the magnitude of FARC’s terrorist actions while 

maintaining the coca coefficient statically significance. 

I added the murder rate at the municipal level as well as I deemed it to be relevant, 

considering that it is correlated with FARC’s actions. There is some association with deforestation 

as it can be thought of as a proxy for poor public governance. In areas where the murder rate is 

higher, there tends to be greater deforestation. I included different specifications for this variable 

that yielded different results. Having the number of murders in a given municipality per year 

divided by 100,000 people (which is the usual standard) performs the best in terms of statistical 

significance. The other forms of the murder variable, just the raw number and a rate obtained 

dividing the former by the total population, were included but turn out to be not significant. 

I included a control for the added value for each municipality for the years that comprise 

my research. Although it was measured in current instead of constant prices, I believe it is a 

relevant and appropriate variable as the time fixed effects help to control for the effects of inflation 

each year which seems to remain mostly fixed across entities. 
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As for the difference-in-differences coefficients, I have confidence in their robustness as 

the coefficient of interest maintains the significance after subjecting it to a harsher model 

specification. Indeed, applying dynamic panel in the form of a Generalized Method of Moments 

(GMM) model specification (Hansen 1982, quoted by Roodman 2009) yields better and robust 

results. Despite that the magnitude changes, the estimates suggest that a positive relationship 

between FARC’s retrenchment and deforestation exists. 

 

POLICY IMPLICATIONS 

Assessing the relationship between FARC’s governance and deforestation is a relevant issue.  My 

research findings are similar to Prem, Saavedra, and Vargas’s (2019) who find a difference in the 

relationship between FARC’s presence and deforestation before and after the ceasefire. Their 

difference-in-differences approach suggest that the FARC’s retrenchment did have an effect on 

deforestation. My results confirm that municipalities in which there was FARC’s presence there 

is currently higher deforestation.  

Arjona et al.’s (2015) research suggests that rebel governance is more likely to appear in 

contexts of poor governance. Yet, the rebels’ retrenchment has left a meaningful power vacuum. 

Certainly, rebel governance tends to face sustainability issues as revealed by the FARC’s 

involvement in regulating deforestation. Once the rebel group disappears, so does the governance 

framework. Thus, rebel governance adversely substitutes formal governance and deepens the 

state’s struggles to deploy effective governance.  

Transition to peace demands large investments from the public sector. It places a 

significant burden on the state. However, it is necessary to substitute the wide-ranging governance 

framework formerly deployed by rebels. Transitioning to peace also demands replacing rebels’ 

former governance frameworks by the State’s formal ones. Several have pointed out that FARC 
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used to regulate many aspects of life for civilians that were in its zones of influence. Gaging rebel 

governance thus seems a significant step to better understand in which conditions FARC deployed 

governance frameworks. 

Replacing the former rebel governance is thus crucial to protect a natural resource and a 

public good. Yet, it does not appear to be a priority for the government, especially considering that 

it currently faces serious policy issues that may be more pressing in the short term. The 

implementation of the peace deal, the Venezuelan crisis and migration, and reactivating the 

economy that grows but at a modest rate are more urgent problems for the current administration.      

Nonetheless, deforestation suffers from a compounding effect and it is increasingly harder and 

costlier to recover forests if the problem is left unattended.  

Deforestation is certainly a serious matter that affects other noteworthy environmental 

issues like climate change, desertification, and the conservation of biodiversity. Preserving 

biodiversity is a special issue for Colombia, given that it is one of its main endowments.  It should 

be highlighted that deforestation acts as a powerful externality for other environmental problems. 

Additionally, it may also foster illegal economies such as logging, wildlife trafficking, and coca 

plantations. Therefore, it is an issue that should be addressed. 

 

CONCLUSION AND DISCUSSION 

This paper addresses the relationship between FARC’s presence and deforestation. Running time 

and entity fixed effects regressions in a six-year (2012-2017) municipality-level panel indicates 

that FARC’s presence is associated with a 2.78% increase in deforestation for every additional 

terrorist action carried out by the group. Although, FARC’s presence is associated with higher 

deforestation, I am interested in the effect of the rebel’s group retrenchment on deforestation after 

the peace deal with the government was reached. 
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Several reports state that deforestation has increased in FARC formerly controlled areas. 

For instance, Prem, Saavedra, and Vargas (2019) using a difference-in-differences approach find 

that the end of conflict had a toll on deforestation. The share of deforestation has increased in 

municipalities subject to FARC’s influence before the cease fire agreed in 2015. These results are 

consistent with the time and fixed effects I estimated as they also found that deforestation in areas 

under FARC’s influence represent a higher share of forest coverage (as a percent of stable forest 

in that year). Their argument, though, is that this gap has widened after the rebels’ retrenchment. 

I replicated a difference-in-differences coefficient that confirms this assessment. Similar to their 

empirical modeling, my point estimates suggest that greater deforestation is happening in formerly 

controlled areas by FARC.  

It is fair to conclude that deforestation was part of FARC’s governance agenda as a rebel 

group. One can observe it by looking at the change in deforestation before and after the agreement 

captured by the difference-in-difference coefficient. From a research perspective, further research 

may dig deeper in the issue of gauging variation in rebel governance prior to the group’s 

demobilization. Future research may also address the question of how rebel governance differs 

from formal state governance as it is suggested by Arjona et al. (2015). Additionally, further 

analyzing rebel governance compliance mechanisms may yield interesting results.  

From a policy perspective, however, replacing or introducing effective governance 

frameworks that control deforestation in areas formerly under FARC’s influence is crucial. State 

weakness in those areas is protracted. Yet, protecting forests should be a priority for the Colombian 

government due to deforestation’s compounding effect. Moreover, forests’ disappearance is linked 

to other environmental issues like fauna preservation. It can foster illegal economies such as 

logging, wildlife trafficking, and coca plantations. The rebel group’s retrenchment has left a 
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substantial power vacuum in areas that were previously under its control. But more importantly, 

preserving biodiversity is a special issue for Colombia, given that it is one of its main endowments. 

Certainly, these findings should raise awareness about the necessity to substitute FARC’s former 

governance. Some have even suggested that transitional security frameworks are necessary (Daza 

2015). Those can be thought as analogue to traditional justice, i.e. ad hoc mechanisms that ease 

the transition from conflict to peace. Thus, is crucial to introduce effective governance frameworks 

that regulate deforestation and other matters in areas that were formerly controlled by FARC. 
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EMPIRICAL RESULTS 

 

  

Table 1. FARC`s Terrorist Actions with Entity & Time Fixed Effects 2012 - 2016 

 Unlogged Model Logged Deforestation 

 (1) (2) (3) (4) (5) (6) 

Variables Model I Model II Model III Model IV Model V Model VI 

              

FARC’s terrorist actions 14.4384** 0.0278** 0.0284** 0.0284** 0.0291** 0.0297** 

 (6.3521) (0.0140) (0.0139) (0.0139) (0.0141) (0.0140) 

Murders (total) 0.0117 -0.0012   -0.0012  

 (0.1952) (0.0009)   (0.0009)  

Coca crops (ha.) 0.1321** 0.0002*** 0.0002*** 0.0002*** 0.0002*** 0.0002*** 

 (0.0562) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

Murder rate per total people   -126.6860*    

   (69.7509)    

Murder rate per 100,000 people    -0.0013*  -0.0012* 

    (0.0007)  (0.0007) 

Added Value (logged)     -0.2372*** -0.2302*** 

     (0.0812) (0.0830) 

Cropped area      0.0000 

      (0.0000) 

Constant 140.7541*** 2.4112*** 2.4339*** 2.4339*** 3.5279*** 3.4842*** 

 (9.9709) (0.0363) (0.0418) (0.0418) (0.3847) (0.4014) 

       
Observations 5,565 5,565 5,565 5,565 5,565 5,499 

R-squared 0.0346 0.0300 0.0304 0.0304 0.0319 0.0315 

Number of Municipalities 1,113 1,113 1,113 1,113 1,113 1,113 

Municipality Fixed Effects Yes Yes Yes Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes Yes Yes 

Robust standard errors in parentheses 

*** p<0.01, ** 

p<0.05, * p<0.1      
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Table 2. FARC`s Armed Actions and Logged Deforestation with Entity & Time Fixed Effects 2012 – 2016  

Deforestation  Unlogged Logged 

  (1) (2) (3) (4) (5) (6) 

Variables Model VII Model VIII Model IX Model X Model XI Model XII 

              

FARC’s Armed Actions  9.9061* 0.0208* 0.0214* 0.0214* 0.0218* 0.0209* 

 (5.1312) (0.0124) (0.0122) (0.0122) (0.0124) (0.0123) 

Murders (total) 0.0051 -0.0012   -0.0012 -0.0014* 

 (0.1952) (0.0009)   (0.0009) (0.0008) 

Coca crops (ha.) 0.1301** 0.0002*** 0.0002*** 0.0002*** 0.0002*** 0.0002*** 

 (0.0564) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

Murder rate per total people   -127.5946*    

   (69.7066)    
Murder rate per 100,000 people    -0.0013*   

    (0.0007)   
Added Value (logged)     -0.2365***  

     (0.0812)  
Added value per Municipality (current 

prices)      -0.0000*** 

      (0.0000) 

Constant 140.9319*** 2.4111*** 2.4338*** 2.4338*** 3.5246*** 2.4232*** 

 (9.9998) (0.0364) (0.0418) (0.0418) (0.3846) (0.0364) 

       

Observations 5,565 5,565 5,565 5,565 5,565 5,565 

R-squared 0.0337 0.0299 0.0303 0.0303 0.0318 0.0300 

Number of Municipalities 1,113 1,113 1,113 1,113 1,113 1,113 

Robust standard errors in parentheses       
*** p<0.01, ** p<0.05, * p<0.1       

Note: Deforestation measured in hectares.       
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Table 3. Difference in Differences of FARC’s Actions and Deforestation (2012 – 2016)  

 Deforestation hectares (ha.) 

  (1) (2) (3) (4) (5) (6) (7) (8) 

Variables Model XIII Model XIV Model XVI Model XVII Model XVIII Model XIX Model XX Model XXI 

                  

FARC’s presence -2.5209 -2.7418 1.5569 1.0544 12.9015 2.8618 3.6086 1.9726 

 (35.5334) (34.2241) (41.3918) (41.4538) (42.7090) (41.3170) (41.3213) (41.4889) 

After the cease fire 5.5348 3.7010 -9.3787 -18.1470 -20.3545* 16.0963** 14.7219* -18.1808 

 (11.6567) (12.1837) (11.9272) (11.7888) (11.8088) (7.9450) (8.0391) (11.4821) 

FARC’s presence ×  

After the cease fire 173.6088*** 175.6816*** 71.9317* 71.0277* 66.9432 71.9746* 70.2179* 68.8443* 

 (52.1874) (52.3543) (40.6777) (40.3632) (40.8428) (40.4177) (40.0100) (39.9313) 

Murder rate per 100,000 people  0.0157 -0.2112 -0.2134 -0.0981 -0.1435 -0.1310 -0.1976 

  (0.3778) (0.2547) (0.2551) (0.2461) (0.2516) (0.2521) (0.2558) 

Coca crops hectares (logged)   -7.2983 -7.2682 73.3435*** -5.5260 -8.0222 -9.3587 

   (19.9467) (19.9523) (15.6879) (19.9128) (20.9086) (20.8865) 

Added Value (logged)    28.8227 31.3465*** 5.2280 7.5947 30.7806 

    (24.7594) (10.3671) (22.2076) (23.1648) (25.8662) 

Cropped area       0.0060 0.0062 

       (0.0045) (0.0045) 

Constant 149.0054*** 148.4780*** 160.8930*** 25.2278 -50.7817 106.0660 68.2002 -14.0307 

 (6.5767) (12.5060) (20.7479) (110.8188) (42.2133) (103.9558) (110.7724) (116.8199) 

         
Observations 6,684 6,678 5,565 5,565 5,565 5,565 5,499 5,499 

R-squared 0.0165 0.0165 0.0118 0.0123  0.0074 0.0086 0.0132 

Number of Municipalities 1,114 1,113 1,113 1,113 1,113 1,113 1,113 1,113 

Municipality Fixed Effects Yes Yes Yes Yes No Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes Yes No No Yes 

Robust standard errors in parentheses        
*** p<0.01, ** p<0.05, * p<0.1        
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Table 4. Difference in Differences of FARC’s Actions and Logged Deforestation with Dynamic Panel (2012 – 2016)  

  (1) (2) (3) (4) (5) (6) (7) (8) 

Variables 

Model  

XXII 

Model  

XXIII 

Model 

XXIV 

Model 

 XXV 

Model 

XXVI 

Model 

XXVII 

Model 

XXVIII 

Model 

XXIX 
                  

Deforestation logged (lagged) 0.4821*** 0.4747*** 0.4747*** 0.1075***     

 (0.0212) (0.0219) (0.0219) (0.0316)     

FARC’s presence -0.0946 0.1603 0.1604 0.6620*** 0.0004 -0.1776 -0.1776 -0.1602 

 (0.1561) (0.1765) (0.1765) (0.1458) (0.1336) (0.1326) (0.1326) (0.1323) 

After the cease fire 0.3337*** 0.2305*** 0.2304*** 0.0718 -0.5653*** -0.2849*** -0.2849*** -0.2876*** 

 (0.0781) (0.0786) (0.0787) (0.0704) (0.0705) (0.0480) (0.0480) (0.0482) 

FARC’s presence ×After the 

cease fire 
0.4030*** 0.1913* 0.1919* 0.8549*** 0.3425*** 0.3711*** 0.3711*** 0.3539*** 

 (0.0773) (0.0989) (0.0989) (0.0959) (0.0959) (0.0965) (0.0965) (0.0970) 

Murder rate per 100,000 

people 
0.0054*** 0.0050*** 0.0050*** 0.0084*** 0.0063*** 0.0062*** 0.0062*** 0.0058*** 

 (0.0008) (0.0009) (0.0009) (0.0011) (0.0008) (0.0008) (0.0008) (0.0008) 

Coca crops (ha.) 
 0.0004*** 0.0004***      

 
 (0.0001) (0.0001)      

Added value per Municipality 

(current prices) 
  -0.0000      

 
  (0.0000)      

Difference to 2010 sq. -0.0109*** 0.0015 0.0015 -0.0063*** 0.0178***    

 (0.0026) (0.0029) (0.0029) (0.0022) (0.0020)    

Deforestation logged (leading) 
    0.4882*** 0.4860*** 0.4860*** 0.4575*** 

 
    (0.0203) (0.0205) (0.0205) (0.0215) 

Cropped area 
       0.0000*** 

 
       (0.0000) 

Constant 1.0333*** 0.8208*** 0.8212*** 1.6023*** 0.6464*** 0.9248*** 0.9248*** 0.7998*** 

Observations 5,565 4,452 4,452 5,565 5,565 5,565 5,565 5,499 

Number of Municipalities 1,113 1,113 1,113 1,113 1,113 1,113 1,113 1,113 

Standard errors in parentheses         
*** p<0.01, ** p<0.05, * p<0.1         
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APPENDIX 

Table 5. Difference in Differences of FARC’s Actions and Logged Deforestation (2012 – 2016) 

 Deforestation (Logged) 

  (1) (2) (3) (4) (5) (6) (7) (8) 

Variables 

Model  

XXX 

Model  

XXXI 

Model 

XXXII 

Model 

XXXII 

Model 

XXXIV 

Model 

XXXV 

Model 

XXXVI 

Model 

XXXVII 

                  

FARC’s presence 0.0449 0.0513 0.0806 0.0847 0.2078** 0.0934 0.1151 0.1128 

 (0.0954) (0.0951) (0.1004) (0.1009) (0.0965) (0.0995) (0.0993) (0.1007) 

After the cease fire -0.3531*** -0.3593*** -0.1965*** -0.1254** -0.2478*** 0.1403*** 0.0615 0.0650* 

 (0.0485) (0.0488) (0.0524) (0.0571) (0.0539) (0.0399) (0.0376) (0.0381) 

FARC’s presence ×  

After the cease fire 0.0863 0.0866 0.0808 0.0881 0.1049 0.0941 0.0784 0.1900* 

 (0.0612) (0.0613) (0.0755) (0.0761) (0.0790) (0.0767) (0.0762) (0.1119) 

Murder rate per 100,000 

people  -0.0007 -0.0014* -0.0013* 0.0002 -0.0008 -0.0006 -0.0005 

  (0.0006) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) 

Coca crops hectares (logged)   0.0881* 0.0879* 0.5327*** 0.1029**   

   (0.0530) (0.0530) (0.0245) (0.0517)   
Added Value (logged)    -0.2339*** 0.1305*** -0.4095***   

    (0.0811) (0.0350) (0.0794)   
Coca crops (ha.)       0.0001*** 0.0001*** 

       (0.0000) (0.0000) 

Added value (current prices)       -21.6749*** -23.6349*** 

       (6.6818) (8.5801) 

Difference in Murder Rate 

with FARC’s presence After 

the Cease Fire        -0.0033 

        (0.0024) 

FARC’s Extortions        -0.0014 

        (0.0051) 

Cropped area        -1.5902 

        (11.4354) 
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Table 5. Difference in Differences of FARC’s Actions and Logged Deforestation (2012 – 2016) 

 Deforestation (Logged) 

  (1) (2) (3) (4) (5) (6) (7) (8) 

Variables 

Model  

XXX 

Model  

XXXI 

Model 

XXXII 

Model 

XXXII 

Model 

XXXIV 

Model 

XXXV 

Model 

XXXVI 

Model 

XXXVII 

                  

Constant 2.4056*** 2.4240*** 2.3787*** 3.4798*** 1.3778*** 4.0699*** 2.1714*** 2.1449*** 

 (0.0345) (0.0415) (0.0589) (0.3862) (0.1716) (0.3861) (0.0203) (0.0578) 

         

Observations 6,684 6,678 5,565 5,565 5,565 5,565 5,565 5,499 

R-squared 0.0248 0.0251 0.0295 0.0314  0.0103 0.0036 0.0042 

Number of Municipalities 1,114 1,113 1,113 1,113 1,113 1,113 1,113 1,113 

Municipality Fixed Effects Yes Yes Yes Yes No Yes Yes Yes 

Year Fixed Effects Yes Yes Yes Yes Yes No No No 

Robust standard errors in parentheses 

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