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Abstract

The Colombian civil war lasted for nearly six decades with approximately ten percent of its pop-

ulation being displaced over the same period. The implications of this conflict has transgressed

international boundaries. Countries such as Ecuador experienced an exodus of victims as well

as an increase in the presence of armed groups, along with the proliferation of illegal businesses.

Even though the internal social and economic consequences of the Colombian conflict have been

documented in the literature, there is yet to be a study addressing these issues from the perspec-

tive of impacted neighboring countries. In this work, we contribute to the literature by evaluating

whether the influx of asylum seekers and the increasing presence of armed groups in the border-

ing provinces of Ecuador have lead to an increase in violence among these provinces. We do

not find any link between the arrival of asylum seekers and the incidence of violent crimes in the

Ecuadorean bordering provinces. Similarly, our results indicate that despite an increase in the

presence of armed groups, these regions did not experience an increase in the homicide rates sig-

nificantly different from the other provinces. The results are robust to various specifications and

econometric techniques.
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1. Introduction

On November 30, 2016 Colombia’s Congress approved a peace deal between the Revolution-

ary Armed Forces of Colombia (FARC) and the Colombian government.2 This was an important

step forward to end an armed conflict which spanned for over six decades and had a significant hu-

man cost in the country. According to Centro de Memoria Histórica (2017), from 1958 until 2012

there has been approximately 218,094 casualties, of which 81% were civilians, and over 5,712,506

were displaced people which corresponds to over ten percent of the country’s population from

1985 up to 2012 (CODHES, 2012). In addition to the human impact of the conflict, a number of

authors have also studied the social and economic impact associated with the conflict (Ibáñez and

Vélez, 2008; Camacho and Rodriguez, 2013; Morales, 2016; Calderón-Mejía and Ibáñez, 2016).

However, the conflict was not solely confined within the Colombian borders, and the social and

economic ramifications from the conflict soon spilled over into the neighbouring countries, such

as Ecuador and Venezuela (Deas, 2011). By the early parts of the century, as a consequence of the

implementation of the Plan Colombia, the conflict intensified and neighbouring countries began to

absorb a series of social and economic spillover effects (Martinez, 2017) . For example, Venezuela

and Ecuador welcomed victims seeking refugee status and consequently saw an increase in the

presence of armed and illegal groups operating in their territory (USG, 2009). As a result, Ecuador

had become the largest recipient of refugees in Latin America by 2012 (ACNUR, 2015). These

factors have created significant tensions both within Ecuadoreans but also towards the Colombian

refugee population.3 This has been the source of animosity and discrimination against the asylum

seekers who also became the source of blame for the increasing crime rates, particularly along the

bordering provinces of Ecuador (El Comercio, 2010b).4

2There is evidence that the conflict is far from over. Recently, a report by the Guardian Newspaper cited that new
armed groups and long-established ones are violently occupying the regions left behind by the FARC, in order to get
control of the cocaine trade, illegal gold mines and other criminal enterprises which were in the hands of the FARC
prior to the peace deal (The Guardian, 2017) .

3We use the terms Asylum Seeker and Refugee interchangeably along our study. However, conceptually we
understand that these terms refer to people under different status.

4In a study by Ospina and Santacruz (2011), the authors found that 64% of Ecuadoreans have a “bad” or “very
bad” opinion about Colombian refugees in the country.
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Yet, only a few studies have attempted to address the impact of the Colombian armed conflict

in the neighbouring countries. Only recently, Martinez (2017) addressed this issue by evaluating

how guerrilla activities increased in the region after Hugo Chávez was elected as the president

of Venezuela. However, to our knowledge, there has been no published study that systematically

addresses the possible spillover effects through which the Colombian conflict may have impacted

the security levels in Ecuador. In this context, our work enhances the current body of literature,

by evaluating the extent to which the intensification of the Colombian conflict impacted the in-

cidence of violence in Ecuador. We explore this hypothesis by means of two possible channels

through which violent crime rates may have been affected in the bordering provinces of Ecuador:

(1) the presence of asylum seekers; (2) the presence of armed and illegal groups operating in

these territories. The two types of spillovers, the “Asylum Seekers Spillover” and the “Conflict

Spillover”, were mainly concentrated in the northern region of Ecuador. Colombian guerrillas and

illegal groups were mainly based in the Ecuadorean bordering provinces of Sucumbios, Carchi and

Esmeraldas. Initially, the asylum seeker population was located along the bordering provinces of

Ecuador. Gradually began to relocate to larger cities across the country. The press, general public

and the Ecuadorean government singled out the influx of asylum seekers and increasing illegal

activities by the guerrilla groups as the leading cause of the perceived high level of violence (El

Universo, 2010; Ospina and Santacruz, 2011). For instance, in 2010, the vice president of Ecuador

at the time and also the current president elect, Lenin Moreno said: “Before, the criminals were not

violent and the robberies were rare...crime was brought in from abroad ” (El Espectador, 2010a).

In the same report, Mr. Moreno also added: “the people who deserted the FARC and paramilitaries

are used to commit crimes and came to our country to train criminals in Ecuador.” We believe that

this is the first study which empirically addresses the policy relevance of these concerns. Conse-

quently, our aim is to investigate whether each of the spillovers contributed to the rising incidence

of violent crimes in Ecuador.

In order to conduct the empirical analysis, we have built a panel data at the provincial level for

Ecuador. As a measurement of violence, we employ homicide rates which is a standard measure in
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the conflict literature.5 Given the likely endogeneity of our measurement of the migration variable,

we apply an instrumental variable approach. The results show that the asylum seekers did not

have a crime-increasing effect. On the contrary, we conclude that the wave of asylum seekers is

associated with a reduction of violent crime rates in the region. Our results contribute to the recent

literature that studied the link between the presence of asylum seekers and the level of violence in

the hosting country (Bell et al., 2013; Couttenier et al., 2016a).

In effort to identify the “Conflict Spillover”, we consider the rate of conflict related-events

as treatment variable in the Colombian municipalities adjacent to the border with Ecuador.6 In

our baseline specification, we impute such treatment variable to the three bordering Ecuadorean

provinces with Colombia: Sucumbios, Carchi and Esmeralda. The assumptions behind this mea-

sure depends on the fact that the spillover effects co-move with the conflict in Southern Colombia.

Our results suggest that the “Conflict Spillover” did not lead to an increase in violence in the

Ecuadorean bordering provinces. This finding is robust to various definitions of the ‘treated’ units

and spillover effects. Moreover, we conduct various econometric specifications and vary time

frames and all the results suggest a null effect. The increased presence of illegal groups and the

flourishing drug market in northern Ecuador did not lead to an increased violence, proxied by the

homicide rates.

In summary, the asylum seeker channel can be excluded as an indirect effect of the Colom-

bian conflict on the increasing incidence of violence in Ecuador. The no-effect of the “Conflict

Spillover” might suggest that Ecuador has only been used as a transit point for drug trafficking

operations where criminal organizations have not been interested in engaging in violent activities.

There is significant evidence in the literature highlighting the fact that, under certain conditions,

organized groups who manage illegal businesses do not always resort to the use of violence as their

modus operandi. For instance, Castillo et al. (2012); Dell (2015) have provided evidence of this

type of behavior during the Calderon administration in relation to the drug trafficking dynamics in

5 Dix-Carneiro et al. (2016) showed that homicide rates is a good proxy for the overall level of crime in Brazil.
6There is no data available for Ecuador at the national nor provincial level that would allow us to capture the

“Conflict Spillover.”
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Mexico. This is an area of research which could be explored in future.

The paper is organized as follows: Section 2 presents an overview of the historical background

of the spillover effects of the Colombian conflict in Ecuador along with the relevant literature

review. Section 3 presents the data definitions and limitations. Section 4 reveals and discusses the

empirical results. Section 5 concludes.

2. Historical Background and Literature Review

The Colombian conflict has been going on for many decades now and it involves illegal versus

state actors (Daza and Rodríguez, 2012). Among the former, there are guerrilla groups, such as

the FARC and Ejército de Liberación Nacional (ELN), which have traditionally being left-wing.

There are also paramilitary ones, such as the right-wing paramilitary groups AUC, which were

created by landlords with the specific task of protecting their interests. Indeed, FARC has been

the prominent group as it accounts with the highest number of members. This group was able to

thrive because it directly managed the coca business, unlike other groups, as ELN. On the other

hand, the state has been trying to marginalize these illegal groups, especially in the rural areas.

The conflict got even harsher as the result of the implementation of the Plan Colombia. The plan

was a joint effort of the Colombian and the U.S. government to neutralize, among other things,

organized crime groups that control coca cultivation for illegal drug production and trafficking in

Colombia.7 One of the main strategic objectives of Plan Colombia was to reduce the cultivation,

processing and distribution of narcotics by 50%. In order to achieve this goal, the Plan Colombia

included several campaigns to destroy the production and processing of cocaine that included aerial

spraying, manual eradication and control of chemical precursors used in the production of cocaine,

the detection and destruction of cocaine processing laboratories, and seizing of drug shipments en

7The comprehensive strategy was designed to address five areas of action: (1) development of productive pro-
cesses; (2) protection and promotion of human capital and humanitarian assistance; (3) institutional development and
strengthening of social capital; (4) construction of an infrastructure for peace; (5) and promotion of a sustainable
environment.
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route to other countries (Mejia et al., 2015).8 For the purposes of this work, it is worth mentioning

that the areal fumigation of Colombia at the border with Ecuador created strong diplomatic tension

between the two countries because the Ecuadoreans alleged that the fumigations caused serious

health problems to the population at the border.9 This strategy fueled the Colombian conflict by

further militarizing the confrontation between legal and illegal groups (El Espectador, 2010b).

The conflict had a significant cost within Colombia: it destroyed entire villages, it induced

forced migration, and created a constant feeling of insecurity. For instance, Ibáñez and Vélez

(2008) estimate the social welfare loss (by household) from displacement to be substantial and

about 37% of the net present value of rural lifetime aggregate consumption. Even if Colombia

suffered the most of its own conflict, neighbor countries also suffered from its unintended conse-

quences. Ecuador is probably the country which has been mostly affected.10

2.1. Asylum Seekers Spillover

Asylum seekers begin to seek refuge in Ecuador after the year 2000, right after beginning of

the implementation of the Plan Colombia. This strategy included several campaigns to destroy the

cultivation of coca leaves, the production, processing and distribution of cocaine. The offensive

carried out by the Colombian armed forces also intensified the conflict between illegal groups who

wanted to defend their territory and the state actors. Poor villagers were caught in the middle of the

conflict and forced to leave their houses. Many of them moved to other Colombian municipalities

but many others relocated abroad (Ibáñez and Vélez, 2008). Since the Colombian conflict was

more intensive in the souther region of Colombia, it was natural for many Colombians to seek

refuge in neighboring Ecuador. According to official figures from the UNHCR (2017), Ecuador

8 The Plan Colombia has been a source of stiff arguments about its effectiveness to achieve peace and combat
drug trafficking in the region (Beittel, 2011). Even though during this period the strategy was able to reduce by 50%
the area of coca leaf cultivation, it was not able to reduce amount of coca leaf production itself (Gerson and Perez,
2012; Mejia and Posada, 2008; Mejia and Restrepo, 2013; Reyes, 2014). Mejia et al. (2015) concluded that spraying
one additional hectare reduces coca leaf cultivation by about 0.2 to 0.65 hectares. On the other hand, other authors
label the Plan Colombia “an extremely effective strategy” (Beittel, 2011).

9This claim has been recently supported by 17 experts from 11 countries from the International Agency for Re-
search on Cancer has labeled Glyphosate (coca eradication herbicide) as “probably carcinogenic to humans” (Guyton
et al., 2015).

10Here, for simplicity, we focus on those that might directly affect the level of violence in Ecuador.
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quickly became the country receiving the most displaced people from the Colombian conflict. The

first waves of asylum seekers started settling along the bordering provinces with Ecuador (i.e.

Sucumbios, Carchi and Esmeraldas) in the early years of the 2000s. Slowly, they also moved to

other regions, even far from the border. Another peak of the influx of asylum seekers is 2009,

following a Colombian cross-border strike into Ecuadorean territory which resulted in the death

of FARC leader Raúl Reyes the previous year.11 Therefore, the spillover effect does not overlap

exactly with the presence of illegal groups.

Asylum seekers were often considered as crime-prone and perpetuating violent acts by the local

population. However, no works empirically verified whether there is a causal relation between

these variables for Ecuador. Our analysis fits into the literature that links the presence of asylum

seekers with violent behavior in the hosting countries. The closest paper to ours is the one by Bell

et al. (2013) which considered the impact of two migration waves on crime rates for the UK in the

2000s. The first wave was composed by asylum seekers escaping from war infested countries.12

The authors did not find a significant effect of asylum seekers on violent crimes. Another one is

Couttenier et al. (2016b) which studied the criminal behavior of asylum seekers in Switzerland.

The authors found that those who were exposed to civil conflicts/mass killings in their childhood

were more likely to commit crime than the other asylum seekers. Interestingly, when offered labor

market access these differences were vanished. On a similar theme the paper by Miguel et al.

(2011) that showed that football players that grew up in countries with civil wars were more likely

to behave violently on the pitch. Our paper also fits in the literature that study the impact of

refugees, and displaced people, on various socio-economic outcomes (Ibáñez and Vélez, 2008).

As we will see shortly, our findings do not suggest any evidence of a positive relationship between

crime and asylum seekers.

11Also in 2008, the death from a heart attack of Manuel Marulanda Velez, known as ‘Tirofijo’ and main leader of
FARC.

12The second one started in 2004, when eight new countries joined the European Union.
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2.2. Conflict Spillover

As a consequence of the intensification of the conflict, many cells of illegal groups started

crossing the border to escape the repression of the Colombian government. In particular, journal-

istic evidence show how FARC groups have been operating in Northern Ecuador for many years.

As early as 1996, there were reports of FARC operating in Ecuador through smuggling guns and

finding “Safe Havens” inside Ecuadorean territory (El Tiempo, 1999; El Nuevo Diario, 2008; El

Universo, 2016). Those groups installed camps close to the border with Colombia, but in the

Ecuadorean provinces. However illegal, these camps were used for the most part as training and

logistical resupply as well as planning attacks the Colombian army (United States Department of

State, 2010). However, they also started consolidating their criminal power in bordering provinces

by increasing their drug and the illegal arms distribution in the region (El Comercio, 2015). The

FARC are also thought to have recurred to targeted executions, death threats and forced recruit-

ment (FES, 2006). At first, the presence of FARC in these provinces was underestimated by the

Ecuadorean government and there were a few confrontations between them. However, after the

Operación Fenix (Phoenix Operation) in 2008, where Colombian forces attacked a well-established

encampment in the Ecuadorean jungle. During this event the army killed over twenty militants,

including the FARC commander Luis Édgar Devia Silva, known by the "nom de guerre" Raúl

Reyes. Such event created a diplomatic crisis between the two neighbor countries and forced the

Ecuadorean government to deploy more resources to the region counteract the incursions by the

guerrillas.13 However, FARC was not the only illegal groups operating in Ecuador. A report by

the General Attorney Office of Ecuador also cites a number of incursions by AUC groups as the

Aguilas Negras and Los Urabeños (FGE, 2014).14 Nevertheless, and despite the increasing pres-

ence of illegal groups, Ecuador had never been considered a major drug producing country, but as

13Something similar happened in Venezuela. Martinez (2017), pag. 12 says “In 2010 the Colombian government
divulged satellite images of alleged FARC camps inside Venezuela at an OAS summit (BBC News, 2010a). Colombian
intelligence reports estimated at the time that FARC could have over 1,500 of their members distributed among 28
camps inside Venezuela (El Espectador, 2010b).

14These are organized gangs that control fluvial routes in the border provinces between Ecuador and Colombia for
cocaine transportation and distribution.
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a major transit for drugs from Colombia to the United States and Europe (Youngers, 2004).

The increased presence of illegal groups in Ecuador also coincided with the spread of drug

business into Ecuador. A recent report by Ecuador’s Attorney General reveals the extent to which

the production and distribution of cocaine has been diverted to Ecuador’s national territory in

particular to the provinces of Carchi, Esmeraldas and Sucumbios (FGE, 2014). For example,

the document cites that in August 2012 alone a joint police operation between Ecuadorean and

Colombian policy forces dismantled seven cocaine laboratories in Esmeraldas, Ecuador. Many of

the illegal groups mentioned earlier, led by FARC, started managing the drug business, as they

were doing in Southern Colombia. The combination of the presence of illegal groups and a drug

market were seen by the Ecuadorean press and public opinion as creating favorable ground for

violence. For example a report by the newspaper “El Comercio” in July, 2010 cites that a great

deal of the violence seen in the province of Esmeraldas, Ecuador is due to the presence of drug

trafficking activities by the Colombian drug trafficking group “Águilas Negras” (The Black Eagles)

(El Comercio, 2010a).

3. Data

3.1. Presentation of the Panel Data and Measurement of Violence

Our purpose is to analyze the possible causal effects of two well-documented spillover effects,

Asylum seekers and Conflict, of the Colombian internal armed-conflict on the level of violence in

Ecuador. In order to conduct this study, we have created two panel datasets from 1997-2012 and

from 2000-2012 at the provincial level in Ecuador.15 In Table 1 we provide a summary statistics

for the variables of interest and Table 2 we describe in detail each variable used in the empirical

section.

15In our dataset we have considered the original 20 provinces as they existed in Ecuador prior to 1999 (excluding
the Galapagos Islands). In 1998 the province of Napo was split into two: Napo and Orellana; for a total of 21
provinces. Moreover, after the constitution of 2008, the political administrative division of Ecuador changed and two
provinces were also split into two (i.e Pichincha-Santo Domingo de los Tsachilas and Guayas-Santa Elena) for a total
of 24 provinces (including the Galapagos Islands). For consistency across our sample, we have assumed the political
administrative division prior to 1999 for the entire analysis. Moreover, we have not considered the Galapagos Islands
in our study given its extreme distance from the mainland.
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[ Table 1 and Table 2 ABOUT HERE]

As a measurement of the overall incidence of violence in Ecuador, we use homicide rates com-

puted from the mortality records. This information has been accessed from the “Deaths and Births

Statistical Yearbook” (Anuario de Nacimientos y Defunciones) published by Ecuador’s National

Institute of Statistics and Censuses (INEC, 2017b). This dataset contains individual records of

deaths by external causes according to the International Statistical Classification of Diseases and

Related Health Problems 10th Revision (ICD-10).16 The data set records the cause of death as reg-

istered in the death certificate as signed by the medical examiner. We aggregate this information

to the provincial level from 1997 to 2012.

We are aware that homicides rate is not the only form of violent crimes. In fact, one could

argue that violent crimes, other than homicides, are more prevalent in the society.17 Nevertheless,

in the context of a developing country, we are confident on the relevance of homicide rates as a

measurement of violence and particular given that this measurement of violence suffers less from

underreporting relative to other forms of violent crimes (Soares, 2004b).

3.2. Asylum Seekers Data

The displacement of Colombian citizens seeking refuge in Ecuador, derived from the inten-

sification of the conflict, has been an important social and economic factor along the bordering

provinces of Ecuador. Even though the majority of the displaced population relocated within

Colombia, a significant number of the victims sought refugee in neighboring countries and the ma-

jority of them relocated in Ecuador. According to official figures from the United Nations Human

16We use the ICD-10 for “External causes of morbidity and mortality” classification X85-Y09 for Assault.
17Unfortunately, access to this information has proven to be impossible to access in Ecuador. We have made a

number of requests to Ecuador’s Police department and the Ministry of Interior for access to data on other forms
violent crime statistics were refused. In addition, even if the data would have been provided, from our experience,
Ecuador’s Police department does not have in place a systematic data compilation that dates back to the mid-late 1990s
at the provincial level. We also attempted to collect records for other forms of violent crimes from the Ministry of
Justice, but we were told that their dataset only contained information on crimes that had been processed by the entity
and it also contained double-counting since multiple people could be charge with the same crime. Additionally, the
reporting and collection of this data was likely not going to be a random sample of the crimes across provinces since
it depends on the institutional settings particular of each province. Moreover, the data dating back to 1997 at the
provincial level was likely to exist.

11



Rights Council (UNHRC), Ecuador has the highest number of refugees in Latin America with es-

timates of 8 out 10 Colombian asylum seekers in the world, at a rate of 1500 per month, requesting

international protection in Ecuador (ACNUR, 2011).

We are interested in determining whether the influx of asylum seekers, as a consequence of

the intensification of the conflict, had a causal effect on the incidence of violent crime rate in the

hosting Ecuadorean provinces. The variable of interest is Asylum Seekers and it represents the

total stock of asylum seekers per 100 inhabitants at the provincial level. An asylum seeker is a

person that has applied to receive the refugee status.18 The data on asylum seekers and refugees

at the provincial level have been provided through requests to the Ecuadorean Ministry of Foreign

Affairs (Ministerio de Relaciones Exteriores y Movilidad Humana).19

[Figure 1 ABOUT HERE]

Figure 1 shows the flow of total number of asylum seekers in Ecuador from 1997 to 2012.

From Figure 1, we observe the that there are two waves of asylum seekers in this period. The first

wave of asylum seekers occurs in 2002 a year after the implementation of the Plan Colombia. After

2002, we see a gradual decrease in the number of asylum seekers before the number of refugees

began to increase again after 2006 up to 2009 when the second wave of asylum seekers peaks. The

peak of asylum seekers in the events we have mentioned in the Section 2.1.

In Figure 2 we show the progression of Asylum Seekers per capita into Ecuador across provinces

from 1997 to 2012. In the early years after the implementation of the Plan Colombia, asylum seek-

ers began settling along the bordering provinces with Ecuador (i.e. Sucumbios, Carchi and Esmer-

aldas). Gradually, many have also settled across other Ecuadorean provinces relatively close to the

border such as Imbabura. Also, we see a progression towards Pichincha, which is the province

where Quito, the capital of Ecuador is located.20 By the end of 2012, Pichincha had the highest

18We also have data on the total number of refugees in the country. The difference between the two is that asylum
seekers consider all applicants to receive refugee status whereas refugees are only the people with that legal status in
the country.

19This data is not publicly available and has been granted for academic purposes only.
20Both Imbabura and Pichincha are within two and four hours driving distance from the closest border with Colom-

bia.
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absolute number of asylum seekers. Nevertheless, per capita, the bordering provinces of Ecuador

constantly remained the highest recipients of asylum seekers relative to the rest of the provinces.

[ Figure 2 and Figure 3 ABOUT HERE]

A critical point of contention is that the total number of asylum seekers could be very mixed

at the country and provincial level and not representative of the overall effect of the displacement

of Colombian citizens to Ecuador. Ideally, we would have liked to have acquired information

on asylum seekers data and their national origin. We do not have data on the country of origin

for asylum seekers and refugees at the provincial level, but only at a national level. In Figure 3,

we show the evolution of asylum seekers from all nationalities in Ecuador from 2000 to 2012.

From Figure 3, it is evident that the great majority of asylum seekers during this period are from

Colombian origin. In fact, from 2000 to 2012 over 98% of asylum seekers were Colombians

nationals. Despite the data scarcity, it is evident that using the total number of asylum seekers in

Ecuador appears to be an indicator of the displacement of Colombians to Ecuador as a consequence

of the armed conflict.

[Figure 3 ABOUT HERE]

3.3. Conflict Measure

As a measure of the spillover effect, we would have liked to employ the number of deaths

for which the FARC are responsible or the number of coca laboratories destroyed in Ecuadorean

territory. Unfortunately, this data is not available at the provincial level with a yearly frequency

nor at a more aggregate level. Even the data were available, these events are not very frequent and

likely not to be random. Therefore, we are forced to identify the presence of illegal groups and

drug businesses in an indirect way. Therefore, the first choice we make is to identify the ‘treated’

provinces or the provinces affected by these events. Historically, armed groups have operated

very close to the international border with Colombia, in the three northern Ecuadorean provinces
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(Sucumbios, Carchi and Esmeralda). Particularly, all the discovered camps were in one of the

three provinces. Consequently, in the baseline regression we will consider only the bordering three

provinces to be affected by the two spillover or receiving the treatment effect.21 Consequently, we

concentrate the analysis in these provinces.

For our study, we need to find a measurement of the presence of illegal groups and drug re-

lated businesses. In our efforts, we exploit exploiting the fact that there is a strong relationship

between illegal group presence, mainly FARC, and the and the intensity of the Colombian conflict.

According to sources cited by Martinez (2017), one of the FARC commanders, Raúl Reyes, had

moved to Ecuadorean territory as early as 2003 as the military operations against the insurgents by

the Colombian government intensified. Coincidentally, we see a rise in FARC attacks, which we

argue is a consequence of the intensification of the conflict in an effort to gain and maintain the

territory in response to the pressures imposed by the Colombian army. Moreover, there is a strict

relationship between the intensification of the conflict in Colombia and the increase of the drug

trafficking activities in the northern bordering provinces of Ecuador with Colombia. Even though

we do not have drug trafficking activities at the provincial level in Ecuador, we have reference data

at the national level obtained from UNODC (2017). We use the data at the national level and com-

pare it with the level of conflict in southern municipalities of Colombia with the tons of cocaine

seizure in Ecuador.

Although we only have data at the national level, we can compare the level of conflict in

southern Colombia with the tons of cocaine seizure in Ecuador.22 In Figure 4, we graph the FARC

related events and the amount of cocaine seizures in Ecuador at the national level. From Figure 4,

the amount of cocaine seizures appears to be increasing as the intensification of the conflict in

Colombia increases. This suggests that the guerrillas, in response to the intensification of the

conflict in Colombian territory, sought alternative routes for their drug distribution operations.

[Figure 4 ABOUT HERE]

21As further exercises, we will consider the treated units in a different way.
22There is not data available for cocaine salts, paste and base for the year 2000.
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To sum up, we claim that we can proxy the presence of illegal groups and the drug activity by

the level of conflict in southern Colombia. In order to do so, we need information on the conflict

in this area. Fortunately, there exist very detailed data on the conflict at the municipal Colombian

level and for a long period of time. Our strategy is based on the following steps: first we calculate

a measure of conflict, which will describe shortly, for the Colombian municipalities right at the

border with Ecuador by year. These municipalities are in red in the Figure 5. Then we assign this

measure to the three Ecuadorean provinces, which in the map are blue. At least at the beginning,

the yellow Ecuadorean provinces have zero level of spillovers. We will try various specifications,

but, the baseline is the one we have just described.

Data on Colombian conflict were taken by the ‘Centro de Estudios sobre Desarrollo Económico’

(CEDE) of the University of Los Andes in Bogota. The sources employed by this centre are

mainly the National Department of Planning (Departamento Nacional de Planeación- DNP) and

the Observatory on Human Rights (Observatorio de Derechos Humanos).23 Both agencies gather

information from the National Police and from newspaper reports. This database provides official

information on the activities of illegal gangs (FARC, ELN and AUC) at the municipal level for

most of the 1,102 municipalities since 1993.24 Given the richness of data until 2010 and the fact

that the presence of illegal groups dates back earlier than 2000, our panel covers the period 1997-

2010. We included the 24 indicators which that are available for this period. These ranges from

homicides to attacks against the population.25

[Figure 5 ABOUT HERE]

Based on such indicators, we constructed various measures of conflict, which represent our

treatment variable. In our preferred one, we sum all the indicators that refer to FARC for all the

municipalities that share a border with Ecuador and then we weight by the total population. We

23This organization is managed by the Office of theVicepresident of Colombia.
24Fortunately, all the municipalities we are interested on, have data.
25All 24 indicators are: loss of guerrilla member, demobilized member, murder of civilian, political assassination,

wounded people, loss to army, confrontation with army, ambush, harassment, terrorist act with explosive, incendiary
terrorist act, offensive action, assault to population, raids to the population, assaults to private property, political attack,
attack against installation, roadblocks, terrestrial piracy, illegal checkpoint and attack against population.
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label this variables as FARC event ratet. The choice of using only the Colombian municipalities

bordering with Ecuador is due mainly for two reasons. On the one hand, we want to consider

spillovers from areas as close as possible to Ecuador. We preferred excluding conflict level in areas

very far from the Ecuadorean border. On the other hand, in the coca producing regions of Putumayo

and Nariño, FARC is by far the dominant group. Our measure of conflict closely follow the ones

employed by Acemoglu et al. (2013) and Martinez (2017), who also considered data from CEDE.

Both works summed conflict-related events and weighted this measure by the average population

(Acemoglu et al., 2013) or the initial population (Martinez, 2017). We multiply this time-varying

variable with a dummy equal one for each of the three Ecuadorean bordering provinces, and call it

Bord FARCi,t. All the provinces that are not bordering get a zero value.

In a similar fashion, we construct the variable Bord Alli,t which sums all the events which

refers to FARC, ELN and AUC, weighted by the population. Bord FARC Neii,t, considers the

“conflict rate” for all the municipalities at the border plus those that share a border with these ones

(color orange in Figure 5). Bord All Neii,t considers all events by FARC, AUC and ELN. The

fact that Bord FARCi,t is the same for all the bordering provinces is a limitation of the data.

Taking this into consideration and with the aim of having more granular data for each bordering

provinces, we also created the variable, Bord FARC Heti,t which assigns a different conflict

rate to each Ecuadorean provinces depending to the municipalities that share the border within

Colombia. Bord All Heti,t, considers also their neighbor municipalities. In Figure 6, we plotted

the homicide rates for the three bordering provinces versus the not bordering ones for all the years

of the panel. In the same graph we plot the variable Bord Farci,t. First, we note that homicides

in the northern provinces are higher than the other ones. Secondly, homicide rates in the bordering

provinces seems to follow closely the trend of Farc Event Rate compared to not bordering ones.

Such correlation seems to be stronger for some years than others. Nevertheless, we need to rely on

the econometric analysis to test such visual inspection, .

[Figure 6 ABOUT HERE]
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3.4. Control Variables

The crime literature proposes two potential explanatory categories for the incidence of violent

crimes in Latin America. In general, these are: (1) the social and economic conditions propitious

to the engagement in criminal activities by a larger fraction of the population; (2) the governmen-

tal and institutional settings designed to prevent and repress criminal activities. In our empirical

analysis we include a measurement for each of these categories (Soares and Naritomi, 2010).

Demographic factors are associated with the age structure and socioeconomic conditions of

the population. Moreover, the literature from criminology has shown that both perpetrators and

victims of violent crimes tend to be young (Soares and Naritomi, 2010). Thus, in line with the

empirical literature of crime, we include a series of demographic factors such as the population

density, the percentage of young people, the percentage of male and the percentage of young-male

at the provincial level from 1997 to 2012 (INEC, 2017c).26

A number of empirical studies have found evidence of the correlations between the economic

performance and inequality with several measurements of crime rates in Latin American countries

(Bourguignon et al., 2003; Soares, 2004a).27 However, the relationship between income and violent

crime is far from clarified. For instance in cross country studies, Fajnzylber et al. (2002a,b) showed

that the average income does not have an impact on violent crime (including some Latin American

countries): The authors could show only a significant effect of income inequality.28 Ideally, we

would have liked to obtained data on the economic performance and inequality, but none of these

variables exist up to date at the provincial level for the time period of interest. Moreover, Ecuador

changed the methodology to compute its GDP in 2007 and even though there exists a series for

GDP from 2000 to 2006 it is not comparable with the current series published by the Central

Bank and it is not available at the provincial level. Given the limited availability of economic

performance data in the country, we have decided to construct a variable to proxy for economic

performance at the provincial level. We use the total number of newly registered vehicles as a

26Please refer to Table 2 more detail information of the definition and sources for these variables.
27Soares and Naritomi have also indicated that there are other economic indicators which might matter more.
28We thank an anonymous referee to suggesting this point.
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proxy for the level of income at the provincial level. Particularly, we define the Income Proxy at

province ‘i’, at time ‘t’, as the total number of new registered vehicles at time ‘t’ with model-year

‘t’ or ‘t+1’ per 100,000 inhabitants.29 The data used to construct the Income Proxy was obtained

from the “Yearbook of Transport Statistics” (Anuario de Estadística de Transporte) published by

INEC (2017a). In Table 3 we have calculated the correlations between GDP and the Income Proxy

across time by province. There, we show that the correlation coefficients between Income Proxy

and GDP well exceeds 0.90 for most provinces except for Azuay, Cañar and Carchi. These results

indicate that, during this period, changes in the stock of new vehicles are strongly associated with

fluctuations in GDP.30 Therefore, from the correlation results, we feel confident to assume that the

Income Proxy is a suitable proxy for GDP for the entire period of the analysis given the strong

correlation between these variables.

[Table 3 ABOUT HERE]

The other relevant factor in determining the incidence of violent crime is the strength and ef-

fectiveness of the repressive policies implemented by the government. The government policies

adopted to decrease violent crime rate include incarceration of offenders and harsher penalties for

criminals, large police forces, effective judicial systems, and, overall the respect to the law enforce-

ment and judicial institutions. As a deterrent variable we employed the total the number of prison

population per 1,000 inhabitants at the provincial level. In our case, and due to data limitations in

Ecuador, this data only covers the period from 2000 to 2012 at a provincial level. This variable is

a standard proxy frequently used in the literature of crime (Levitt, 1996).

29For example, for the year 2006, we only consider new registered vehicles whose model-year are 2006 and 2007.
30Given the fact that we do not have a GDP series at the provincial level from 2000 to 2006, we would have to

further assume that the general trend between these variable did not significantly change during this period.
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4. Empirical Analysis

4.1. Asylum Seekers Spillover: Impact of Asylum Seekers on Violence

Our analysis begins by examining the relationship between Asylum Seekers and the murder rate

between 1997 to 2012. Formally, we test the following model:

MurderRatesi,t =βAsylumSeekersi,t + αControli,t + ζi + θt + εi,t (1)

where, MurderRatesi,t is the murder rate per one hundred thousand inhabitants in province i

at time t; AsylumSeekersi,t is the stock of asylum seekers in province i per 100 inhabitants;

Controlsi,t is a vector containing all control variables, which includes Male Population, Young

Population, Young Male, Income Proxy and Prisoners as described in Section 3.4; ζi are the time-

invariant fixed effects; θt are the year fixed effects which capture annual shocks common to all the

provinces while εi,t are the residuals, clustered at the provincial level.

The OLS estimated results for Equation 1 are shown in Table 4. We estimate three separate

regressions for three periods: 2000-2012 (column 1) , 1997-2010 (column 2) and 1997-2012 (col-

umn 3). Our preferred specification refers to the period 2000-2012 because it is during this time

that Colombians began to seek asylum in Ecuador. Another reason is that it is important to include

a variable of deterrence when determining the factors driving the violent crimes. In our case, we

use Prisoners as a deterrent variable and this information is only available from 2000 onwards. On

the other hand, the choice of the period 1997-2010 in column 2 is due to the fact that this is the

reference period for the “Conflict Spillover.”

The results from Table 4 indicate that Asylum Seekers is negative and significant effect on the

muerder rate in the regression represented by columns (1) and (2), whereas it is not in the third

specification. From column (1), an increase by factor of 1 in the asylum seekers measurement, is

associated with a decrease of approximately one homicide per 100,000 inhabitants per year. From

specifications (1) and (2), we see that all control variables are not statistically significant, but with

similar signs to the ones predicted by the literature, except for Density. In (3) Male Population,
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Young Population and Young Male are significant . As expected, provinces which are younger and

with more male have higher murder rates. Interestingly, the interaction term is negative, which

suggests substitution effects.

[Table 4 ABOUT HERE]

4.1.1. Asylum Seekers Spillover - Instrumental Variable

There are reasons to suspect that our measure of asylum seekers is endogenous. This happens

because of the presence of unobserved time-varying variables which can both affect the decision

to leave the country and crime levels. Furthermore, Bell et al. (2013) suggested that, if immigrants

decide to move to areas which are experiencing a decline in crime, this would also bias downward

the coefficient. We solve the endogeneity problem by instrumenting Asylum Seekers in a similar

fashion as Angrist and Kugler (2003) that considered migration from former Yugoslavia.31 We

construct our instrument combining a national time series part and a cross sectional one. We

define this instrument as:

AsylumInstrumenti,t =
1

Avg Distancei
× Anti Coca Strategyt (2)

where Avg Distance, the cross section dimension, is the average distance to the three borders,

one for each province, in kilometers. Provinces which are closer to the Colombian borders are

likely to attract more asylum seekers given their proximity to the home country. We preferred

to use the inverse measure in order to have the same sign in the cross section and time series

component of the instrument.32 The time series dimensions, Anti Coca Strategy depends on the

fact that most of the displaced people were living in rural areas where the cultivation of coca leaves

was predominant as were subjected to areal fumigation and manual eradication as a consequence

31A very similar instrument to the one we propose has been employed by (Calderón-Mejía and Ibáñez, 2016) to
evaluate the impact of Colombian internal displacement, due to the violence of the conflict, on to various outcome in
the local labor market.

32Calderón-Mejía and Ibáñez’s instrument was calculated as the sum of the cumulative number of massacres di-
vided by the inverse of the distance from the city to the place of the massacre.
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of the implementation of the Plan Colombia.33 We consider the sum of hectares of these two

activities weighted by the total number of hectares cultivated with coca leaves (ODC, 2013). We

calculate this measure for all the Colombian municipalities but the bordering ones. As a robustness,

we also consider such measure only for the farthest province in Colombia, La Guajira, in the

far north of Colombia since cultivation patterns might be correlated among different regions in

Colombia. However, given the extreme geographical distance it should be completely exogenous

to the structural equation. Finally, we also consider the cultivation of coca leaves in the entire

country of Colombia. Consequently, we define the two stage least square model as follows:

MurderRatesi,t = β ̂AsylumSeeekersi,t + αControlsi,t + ζi + θt + εi,t (3)

The regression results for the Two-Stage least squares (2SLS) are presented in Table 5. The

coefficients of the first stage are always positive and highly significant. These results indicate that

asylum seekers are more likely to go to provinces closer to the border and when the ‘anti-coca

cultivation’ strategies are more incisive. Moreover, the explanatory power for all regressions is

significant in all the specifications with R-squared values ranging from 0.453 to 0.565. For all

specifications, the Kleinbergen-Paap F-Statistics(Kleibergen and Paap, 2006) are higher than the

rule of thumb value of 10, as suggested by Stock and Yogo (2005), except for specifications (4)

and (5), with this last one being 9.7 . The second stage results show that the coefficient is always

negative and significant for four of the six specifications. If we consider column (2), we see that an

increase of the stock of asylum seekers by 1 unit, about the double of the mean, there is a decrease

by approximately 2 homicides per one hundred thousand inhabitants per year . These results are

in line with similar studies found elsewhere in the literature. For example, Bell et al. (2013) do not

find a positive effect of their migration measurement on measures of violence. In summary, our

regression analysis does not provide evidence that the influx of Asylum seekers into Ecuador has

33For an interesting discussion on the factors that force people to migrate, please refer to Palacios (2012).
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contributed to the increase in the incidence of violent crimes in Ecuador.

[Table 5 ABOUT HERE]

4.2. Conflict Spillover: The Presence of Armed Groups on Violence

We also want to investigate if the presence of Colombian armed guerrilla groups (i.e. the

Conflict Spillover) near the border had a significant effect on the incidence of violent crimes in

Ecuador’s bordering provinces. In particular, we want to investigate the extent to which higher

violence, as a consequence of the armed conflict, in the Colombian bordering municipalities trans-

lates into higher violence in bordering provinces of Ecuador. For this analysis we estimate the

following model:

MurderRatesi,t =βBordFarci,t + αControlsi,t + ζi + θt + εi,t (4)

where MurderRatesi,t is the murder rate as defined in Section 4.1; BordFarci,t is equal to the

sum of all the FARC related conflict indicators for the Colombian municipalities that share a bor-

der with Ecuador, weighted by the municipality population (i.e FARC event ratei,t) for each of

the three bordering provinces (i.e., Esmeraldas, Carchi and Sucumbios) and zero for all others;

Controlsi,t, ζi and θt are the same as defined in Section 4.1; εi,t is a cluster-robust standard error

at the provincial level.

In Table 6 we show the empirical results after estimating Equation 4. Conditional on the data

availability, we estimate six specifications using different measurements of border conflict, all

the control variables earlier defined from 1997 to 2010.34 The first specification, Column (1) in

Table 6, is that described by Equation 4. Even though the coefficient for FARC event rate has the

expected positive sign (i.e. higher conflict in Colombia is associated with higher violent crimes in

Ecuadorean bordering provinces), its magnitude is not statistically different from zero. Thus, we

fail to reject the hypothesis that the exposure to the Colombian conflict in the northern Ecuadorean

34For all these specification we do not include the Income Proxy because it starts from 2000, but we use it in later
estimations.

22



provinces is related to the level of violence in these Colombian municipalities. Nevertheless, from

a practical point of view, we can discuss the magnitude impact of the estimated coefficient. An

increase by one unit of Bord Farc would lead to an increase in murder rates by 0.014 or 0.1 %

in the Ecuadorean bordering provinces, a negligent effect. From columns (2)-(6) we present the

results of the same regression using alternative measurements of border conflict. In all these cases

we also fail to reject the hypothesis that the exposure to the Colombian conflict in the northern

Ecuadorean provinces is related to their level of violence.35

[Table 6 ABOUT HERE]

In Table 7 and Table 8 we present some robustness check in an effort to determine the sensitivity

of these results to alternative specifications. In column (1) and (2) from Table 7, we assume that

the spillover effects are not confined to the three bordering provinces but that are gradually felt

throughout the country at a decreasing intensity the farther from the border we move. In order

to capture this dynamic, in column (1) we multiply FARC Event Ratet by the inverse of the

average distance to one of the three borders. In column (2) we multiply by the log of the inverse of

the distance to give more weights to provinces close to the border. Following the same reasoning,

in column (3) and (4) we extend the ‘treated’ units to Orellana and Imbabura, which are also close

to the border. In column (5) we also add many conflict variables which cannot be ascribed to

guerrilla members but might represent the intensity of conflict as well. In column (6), we consider

up to the year 2008, rather than 2010. As we mentioned in Section 2, 2008 was a key year as the

Ecuadorean government acknowledged the presence of security issues in the northern country. As

a consequence, the government started increasing the presence of Ecuadorean army close to the

border. Finally, in column (7), we consider the level of conflict in the whole Colombia, and not only

in the bordering provinces. In summary, from all the different specifications we have presented,

we find no evidence that violence derived from the armed conflict in Colombia is related to the

incidence of violence in the bordering provinces of Ecuador.

35The definitions and sources for alternative measurements of border conflict can be found in Table 2.
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[Table 7 and Table 8 ABOUT HERE]

In Table 8, we perform additional robustness checks. In the first column, we add the variables

Income Proxy and Prisoners, which are available from 2000. In column (2), we estimate the same

regression as in column (1) of Table 6 but with random effects, rather than fixed effects, which is a

feasible GLS. In column (3) we address the econometric issue known as “few clusters”(Cameron

and Miller, 2015).36 We address this issue by using wild cluster bootstrap with asymptotic refine-

ment.37 In all these three specifications, we never find significant effects. Another concern could

be that the relationship is not contemporaneous as it might take time to incubate violence in the

northern Ecuadorean provinces. In order to verify whether this is the case we consider how lags,

up to three, affect homicide rates. In columns (4)-(6) we report this exercise only for the vari-

able Bord Farc. In columns (4) and (5) we only include the first and second lags respectively, in

addition to the contemporaneous effect of Bord Farc. In these cases, the lag coefficients and the

contemporaneous effect are never significant. Nevertheless, when we include the two lags and the

contemporaneous effect as in column (6), the coefficient of interest becomes statistically signif-

icant and negative. One explanation for this results is that regression analysis still suffers from

serial autocorrelations despite we clustered the standard errors at the provincial level. In light of

these results, we also estimate the model using first differences, which is more robust the fixed

effects and auto correlation, in effort to discard any possible misspecification of the regressions. In

any of these estimation we are able to find evidence of a significant conflict spillover in Ecuador’s

bordering provinces.

4.2.1. Conflict Spillover - Instrumental Variable

The OLS analysis showed that exposure to the Colombian conflict did not lead to significant

changes of the level of conflict in the northern Ecuadorean provinces. However, our explanatory

variable, Bord Farci,t, might not be completely exogenous. Rather than reverse causality, we are

36As the authors explain, having few clusters lead to over-rejection and confidence intervals that are too narrow.
37We also considered other types of bootstrapping which gave similar results but we did not report to save space.

These results are available upon request.
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concerned with the presence of omitted variables and measurement errors. We might think of some

variables that affect either the exposure to conflict and the level of crime, such as institutional fac-

tors or socio-economic ones. Measurement errors could also be an issue, either for the dependent

and explanatory variable. Therefore, we use an instrumental variable approach, and as instrument,

we consider the conflict events happening in the farthest province in Colombia, La Guajira, in the

far north of Colombia. The idea is that the intensity of conflict in the north of Colombia is linked to

the one in southern Colombia because the illegal groups are somehow connected. However, given

the extreme geographical distance it should be completely exogenous to the structural equation.

Then we multiply the inverse of the average distance from this region to each of the Ecuadorean

one, as we previously explained. Specifically, we define the instrument is defined as:

ConflictInstrumenti,t =
1

Distancei,j
× Conflict Measurej,t (5)

In Table 9 we show the results from the 2SLS regression analysis. As before, we estimate

different specifications to account for the sensitivity of the results and used the same control vari-

ables as before from 1997 to 2010.38 From Table 9, we see that all instruments are significant and

the Kleibergen-Paap F-Statistics are approximately 8 in all specifications. These results confirm

those previously presented where we have concluded that the Conflict Spillover has not affected

the violent crime rates in the bordering provinces of Ecuador.

[Table 9 ABOUT HERE]

5. Conclusions

This work analyzes the impact of two spillover effects of the Colombian conflict on the vio-

lence levels in Ecuador. The first effect, the “Asylum Seekers Spillover”, deals with the arrival of

asylum seekers. As a result of the implementation of the Plan Colombia, the Colombian armed

38In these specifications we did not include the income proxy due to data availability and our interest of using data
from 1997.
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conflict intensified and caused hundred of thousands of Colombians to be displaced. Consequently,

Colombians sought refuge in Ecuador in large numbers for an extended period of time and as a

result of the influx of Colombian refugees, they were blamed for the increasing violent crimes in

Ecuador’s bordering provinces. The latter, the “Conflict Spillover” effect, addresses the relation-

ship between the increasing illegal drug activities by Colombian armed groups in the bordering

provinces of Ecuador and the incidence of violent crimes in the region. Meanwhile, the implemen-

tation of the Plan Colombia and therefore the intensification of the conflict the illegal organizations

sought after new routes to resupply for arms and ammunitions as well as to transport and distribute

the drugs out of Colombia through Ecuador. Thus, Ecuadorean bordering provinces with Colom-

bia experienced a spike in the illegal trades of drugs and incursions by these illegal groups. As a

result, this new dynamic in the region was also blamed for the increasing violence in Ecuador’s

bordering provinces. In summary, both the presence of the Colombian asylum seekers and the

combination of illegal groups using Ecuador as a safekeeping place and transporting drugs was

perceived by the state and public opinion as the reason for the increased levels of violence in the

bordering provinces.

Despite the public relevance of these issues, there exists no empirical evidence that can attest

any of these areas of concern. For this, we build an innovative panel data at the Ecuadorean

provincial level for the period 1997 to 2012. For our empirical analysis, we use a Two-Stage

least squares approach in order to address the likely endogeneity nature of the asylum seekers

variable. As instrument, we consider the inverse of the average distance of each province from

the three borders multiplied by various measures of the intensity of areal and manual fumigation.

The reason behind implementing this instrument is that, as the Plan Colombia intensified, more

and more people migrated to escape violence. These people moved preferably closer to the border.

Our analysis does not find any evidence between the arrival of asylum seekers and the incidence of

violent crimes in the Ecuadorean bordering provinces. On the contrary, although marginally, our

estimates suggest that the stock of asylum seekers leads to a reduction of homicide rates in these

provinces. The results are robust across all the specifications. Our results are in line with those by
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Bell et al. (2013), which did not find a positive effect between migration and violent crimes.

On the other hand, the “Conflict Spillover” attempts to link the presence of illegal groups, and

drug activities, in Ecuador’s bordering provinces. In this case, and due to the data limitations, we

construct an indirect measure of the presence of these activities in Ecuador. Concretely, we use

the intensity of conflict in the Southern Colombian municipalities as a proxy for the increasing

presence of armed groups and their illegal activities in the Ecuadorean bordering provinces. Our

premise is that as the conflict in Colombia intensifies, guerrilla groups are forced to seek alternative

channels to resupply and distribute the drugs outside Colombia. As a measure of the intensity of the

conflict we consider a series of indicators of the presence of FARC and other illegal groups. In our

estimations we recognize the data constraints and consequently employed different econometric

techniques, use alternative time frames and measures of conflict in order to cope with these limi-

tations. Our results indicate that the Ecuadorean provinces which received this spillover effect did

not experience an increase in the homicide rates significantly different from the other provinces.

These findings are robust to numerous specifications such as different definition of treated units

and treatment variables.

These results show that the presence and operation of armed groups in the region did not

necessarily lead to an increase in violence. One possibility, which we have previously documented,

is that Ecuador has been used as a transit point for the distribution of drugs. Consequently, it is

possible that the illegal groups in northern Ecuador operated in a ‘quiet’ way without recurring

to high levels of violence. There are many examples of organized criminal groups that operate in

such a way: for example Mexico’s drug cartels before the crime boom of the last years (Castillo

et al., 2012). However, this situation can change quickly and homicide rates might spike as a result.

Another possible explanation is that it needs time to ‘incubate’ criminal capital in these provinces

and violence will increase only after some years. Although, in this case it does not seem to be the

case given that we have analyzed the issue for over a decade.

Another aspect to consider is that the guerrillas were not offered the protection in Ecuador as

Martinez (2017) claims they did in Venezuela under the presidency of Hugo Chávez. If this was
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the case, it might explain the guerrillas keeping a low profile in the Ecuadorian region in order

to be able to operate without any disturbance. Additionally, even though we have made efforts

to collect data from various sources to conduct our study, data availability has been a significant

hurdle to overcome. We do not believe our conclusions to be definite, but we hope to begin a

reacher discussion on this topic which has not been explored thus far in the literature.

Nevertheless, our results have important policy implications to be considered in the context of

Ecuador and other regions with similar circumstances. It is evident that there was a pervasive fear

of refugee-related violent crime on display by both the Ecuadorean public-opinion and politicians

alike. However, from our analysis, it appears that this fear was unfounded as the influx of asylum

seekers appears not to be associated with the violent crime rate in any of these provinces. The

low incarceration rate among Colombian citizens with refugee status appears to also validate this

conclusion (only 108 or 0.2% incarcerated of the total refugee population).

There exist other forms of violent and non-violent crimes (e.g. petty crimes, sexual offense,

extortion and kidnapping) for which asylum seekers were blamed for in Ecuador. However, there

exists very few evidence indicating a wide spread trend. On the contrary, these appear to be isolated

events which gathered great attention by the press and public. These reports, created an imbalance

between the documented crimes and crime rumors, which fueled the negative perception against

asylum seekers. In this sense, the Ecuadorean authorities failed to distinguish that asylum seekers,

running away from the most violent civil war in the continent, do not necessarily bring the violence

over with them. On the contrary, it creates a hostile environment between the local population and

the already vulnerable asylum seekers. Therefore, it is important that the authorities rely in factual

evidence to minimize any hostility against the vulnerable population and to be able to effectively

allocate resources and target the factors driving crime rates in these regions.

There are also other dimensions through which the intensification of the Colombian conflict

may have affected the bordering provinces of Ecuador. These factors vary from economic to social

aspects and other forms of crime that we have not considered in our work. For example, increasing

unemployment rate, strain in social and governmental services as well as other forms of violent and
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non-violent crimes not explored in our study. These are also spillovers from the conflict that need

to be studied using alternative and more disaggregated level datasets. These are also important

areas of research and we encourage the exploration in future work.
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Appendix Figures

Figure 1: Number of Asylum Seekers and Refugees in Ecuador for the period 1997-2012

This figure represents the number of people seeking asylum and refugees in Colombia per year.
Source: Ecuadorean Ministry of Foreign Affairs.
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Figure 2: Evolution of Asylum Seekers for the period 1997-2012.

This figure represents the evolution of Asylum Seekers over the years in the Ecuadorean provinces.
The categories represents the 6 percentiles calculated by pooling all the years together. Specifi-
cally, we have:Category 1 :0, Category 2: 0-0.0062218, Category 3: 0.0062218-0.0750423, Category
4:0.0750423-0.5353671, Category 5: 0.5353671-01.95366, Category 6:bigger 1.95366.. We include
all the current 23 provinces, excluding Galapagos. New provinces have the same values as the one
from which they separated (Santa Elena and Pichincha for example).

Figure 3: Asylum Seekers by Country of Origin in Ecuador (2000-2012)

Source: UNHCR (2017).
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Figure 4: FARC events rate and cocaine seizure in Ecuador

Notes: The blue line shows the FARC event ratet which represents the sum of all FARC related
conflict events in the Colombian bordering municipalities with Ecuador, weighted by population. The
red line shows the tons of cocaine seized in Ecuador. Data Source: The data for ‘Cocaine Seizure’
has been collected from the ‘Drug trafficking statistics’ database and the authors own calculations
(UNODC, 2017).
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Figure 5: Explaining the identification strategy for the Spillover 2

Notes: This maps shows Ecuadorean provinces and Colombian municipalities. The blue
provinces are the ones at the border and represent the “treated” in the baseline specification.
The red Colombian municipalities are the ones at the border from which we have calculated the
“FARC event rate” measure. The orange municipalities are the neighbors of the “red ones”.
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Figure 6: FARC events rate and Homicides rates in bordering vs not bordering provinces

Notes: The graph compares the evolution of homicide rates in the three bordering provinces with
Colombia and in the rest of the provinces with FARC event rate.Table 2 explain how we constructed
such variable.
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Appendix Tables

Table 1: Summary Statistics

Variable N Mean Std.Dev. Min. Max.
Murder 320 13.05 11.20 0.00 67.26
Asylum Seekers 320 0.52 1.71 0.00 13.83
Bord FARC 320 4.25 13.86 0.00 73.40
FARC event rate 320 28.31 24.42 0.00 73.40
Bord FARC Nei 320 3.80 12.56 0.00 64.56
FARC Nei event rate 320 25.34 22.45 0.00 64.56
Bord All 320 4.95 15.85 0.00 78.45
All event rate 320 33.00 27.30 0.00 78.45
Bord All Nei 320 4.54 14.64 0.00 69.78
All Nei event rate 320 30.25 25.45 0.00 69.78
Bord FARC Het 320 11.03 36.22 0.00 191.17
FARC Het event rate 320 73.52 64.33 0.00 191.17
Bord All Het 320 8.96 28.62 0.00 136.87
All Het event rate 320 59.71 49.20 0.00 136.87
Bord FARC Inv 320 0.07 0.08 0.00 0.44
Bord FARC Nei Inv 320 0.06 0.07 0.00 0.39
Density 320 67.95 56.05 1.94 245.80
Male Population 320 50.30 2.11 45.50 56.05
Young Population 320 27.09 1.90 12.62 31.90
Young Male 320 1364.13 128.02 622.30 1722.19
Income Proxy 320 549.63 495.96 0.97 2488.74
Prisoners 260 1.76 0.94 0.35 7.27

Instrument Table 5 , col. 1,4,5 320 0.00 0.00 0.00 0.01
Instrument Table 5 , col. 2 320 246.82 175.45 45.92 1034.28
Instrument Table 5 , col. 3 320 0.60 0.43 0.00 2.24
Instrument Table 9 320 326.05 239.60 45.01 1376.99
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Table 2: Variable Definitions and Descriptions

Variable Description

Murder Murder rates per 100,000 inhabitants. Source: Ecuadorean National Insti-
tute of Statistics and Censuses.

Asylum Seekers Total stock of asylum seekers per 100 inhabitants. Source: Ecuadorean
Ministry of Foreign Affairs.

Bord FARC It is equal to FARC event rate for the three Ecuadorean bordering provinces.
It is zero for all non bordering provinces.

FARC event rate It is the sum of all the FARC related conflict indicators for the Colombian
municipalities that share a border with Ecuador, weighted by the munici-
pal population. Source: Centro de Estudios sobre Desarrollo Económico
(CEDE).

Bord FARC Nei It is equal to FARC Nei event rate for the three Ecuadorean bordering
provinces. It is zero for all non bordering provinces.

FARC Nei event rate It is the sum of all the FARC related conflict indicators for all the munic-
ipalities that share a border with Ecuador plus their neighbours, weighted
by the municipal population. Source: Centro de Estudios sobre Desarrollo
Económico (CEDE).

Bord All It is equal to All event rate for the three Ecuadorean bordering provinces. It
is zero for all non bordering provinces.

All event rate It is the sum of all the FARC, ELN and AUC conflict indicators for all
the municipalities that share a border with Ecuador plus their neighbours,
weighted by the municipal population. Source: Centro de Estudios sobre
Desarrollo Económico (CEDE).

Bord All Nei It is equal to All Nei event rate for the three Ecuadorean bordering
provinces. It is zero for all non bordering provinces.

All Nei event rate It is the sum of all the FARC, ELN and AUC conflict indicators for all
the municipalities that share a border with Ecuador plus their neighbours,
weighted by the municipal population. Source: Centro de Estudios sobre
Desarrollo Económico (CEDE).

Bord FARC Het It is equal to FARC Het event rate for the three Ecuadorean bordering
provinces. It is zero for all non bordering provinces.

FARC Het event rate For each of the three Ecuadorean bordering provinces, we sum all the FARC
conflict indicators that refer to only the Colombian municipalities that share
a border with each Ecuadorean province. Then we weight by the munic-
ipal population. Source: Centro de Estudios sobre Desarrollo Económico
(CEDE).

Bord All Het It is equal to All Het event rate for the three Ecuadorean bordering
provinces. It is zero for all non bordering provinces.
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All Het event rate For each of the three Ecuadorean bordering provinces, we sum all the
FARC, ELN and AUC conflict indicators for only the Colombian munici-
palities that share a border with each Ecuadorean province. Then we weight
by the municipal population. Source: Centro de Estudios sobre Desarrollo
Económico (CEDE).

Bord FARC Inv It is equal to FARC event rate multiplied by the inverse of the average dis-
tance from the border with Colombia. Source: Centro de Estudios sobre
Desarrollo Económico (CEDE) and Google Maps.

Bord FARC Nei Inv It is equal to Bord FARC Nei multiplied by the inverse of the average dis-
tance from the border with Colombia. Source: Centro de Estudios sobre
Desarrollo Económico (CEDE) Google Maps.

Bord All Inv It is equal to All event rate multiplied by the inverse of the average dis-
tance from the border with Colombia. Source: Centro de Estudios sobre
Desarrollo Económico (CEDE) and Google Maps.

Density Density of population. Source: Ecuadorean National Institute of Statistics
and Censuses.

Male Population Percentage of male population on total population. Source: Ecuadorean
National Institute of Statistics and Censuses.

Young Population Percentage of young people on total population. Source: Ecuadorean Na-
tional Institute of Statistics and Censuses.

Young Male Interaction term between Male and Young. Source: Own calculation based
on Ecuadorean National Institute of Statistics and Censuses.

Income Proxy Number of newly registered car per 100,000 inhabitants. Source:
Ecuadorean National Institute of Statistics and Censuses.

Prisoners Number of prisoners per 1,000 inhabitants. Source: Ecuadorean Ministry
of Justice.

Instrument Table 5,
col. 1,4,5

Inverse of the average distance of the centroid of the Ecuadorean province
to the three frontiers multiplied by the FARC event rate for the province
of La Guajira. Source: Centro de Estudios sobre Desarrollo Económico
(CEDE) and Google Maps.

Instrument Table 5,
col. 2

Inverse of the average distance of the centroid of the Ecuadorean province
to the three frontiers multiplied by the sum of hectares manually eradi-
cated and aerially fumigated weighted by the total number of hectares cul-
tivated with coca leaves in all Colombia but the bordering municipalities
with Ecuador. Source: google maps and

Instrument Table 5,
col. 3

Inverse of the average distance of the centroid of the Ecuadorean province
to the three frontiers multiplied by the sum of hectares manually eradicated
and aerially fumigated weighted by the total number of hectares cultivated
with coca leaves in the province of La Guajira. Source: google maps and
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Instrument Table 9 Inverse of the average distance of the centroid of the Ecuadorean province
to the three frontiers multiplied by the sum of hectares manually eradicated
and aerially fumigated weighted by the total number of hectares cultivated
with coca leaves in all Colombia. Source: google maps and

Table 3: Correlation Coefficient between GDP and Stock of Vehicles

Province Azuay Bolívar Cañar Carchi† Chimborazo Cotopaxi El Oro Esmeraldas† Guayas Imbabura

Correlation GDP

CAR 0.069 0.525 0.052 0.079 0.959 0.972 0.960 0.875 0.854 0.938

Province Loja Los Ríos Manabí Morona Santiago Napo Pastaza Pichincha Tungurahua Zamora Chinchipe Sucumbíos†

Correlation GDP

CAR 0.907 0.689 0.950 0.985 0.987 0.964 0.934 0.890 0.965 0.927

Notes: (†) Indicates bordering provinces with Colombia.

Table 4: Asylum Seekers Spillover- OLS

(1) (2) (3)
Murder Rate Murder Rate Murder Rate

Asylum Seekers -0.783** -1.009*** -0.373
[0.335] [0.271] [0.243]

Density -0.049 -0.059 -0.027
[0.059] [0.171] [0.062]

Male Population 6.042 14.006 9.162*
[4.748] [8.247] [4.568]

Young Population 7.996 20.812 14.977*
[8.275] [12.493] [8.075]

Young Male -0.16 -0.407 -0.298*
[0.163] [0.246] [0.160]

Income -0.001 -0.001
[0.001] [0.002]

Prisoners -0.295 -0.257
[0.423] [0.618]

Observations 260 220 320
R-squared 0.281 0.142 0.241
Period 2000-2012 1997-2010 1997-2012
Year FE X X X

Notes: (***) Indicates significance at the 1% level; (**) Significance at the 5%
level and (*) Significant at the 10% level. Standard Errors are reported in square
brackets and are clustered at the provincial level to account for heteroskedastic-
ity and serial correlation. The dependent variable is the homicides rate at the
provincial level per 100,000 inhabitants. Asylum seekers is the stock of asylum
seekers per 100 inhabitants. Please refer to Section 3 and Table 2 for variables
descriptions and definitions.
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Table 5: Asylum Seekers Spillover- 2SLS

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

Aereal-Manual Aereal-Manual Aereal-Manual Aereal-Manual Aereal-Manual
w/o Border La Guajira All w/o Border w/o Border

Asylum Seekers -1.364*** -2.228* -1.541** -0.947** -0.827**
[0.492] [1.297] [0.639] [0.477] [0.362]

Period 2000-2012 2000-2012 2000-2012 1997-2010 1997-2012
Kleibergen-Paap F-Statistic 13.46 11.82 10.68 7.69 9.7

First Stage

Instrument 0.009*** 4.281*** 0.006*** 0.009*** 0.011***
[0.002] [1.248] [0.002] ]0.002] [0.004]

Observations 260 260 260 260 300
R-squared 0.565 0.453 0.523 0.565 0.516
Controls X X X X X
Period 2000-2012 2000-2012 2000-2012 1997-2010 1997-2012
Year FE X X X X X

Notes: (***) Indicates significance at the 1% level; (**) Significance at the 5% level and (*) Significant at the 10% level. Standard
Errors are reported in square brackets and are clustered at the provincial level to account for heteroskedasticity and serial correlation.
The dependent variable is the homicides rate at the provincial level per 100,000 inhabitants. Asylum seekers is the stock of asylum
seekers per 100 inhabitants. Please refer to Section 3 and Table 2 for variables descriptions and definitions.

Table 6: Conflict Spillover- Baseline OLS

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

Rate Rate Rate Rate Rate Rate

Bord FARC 0.014
[0.054]

Bord FARC Nei 0.018
[0.055]

Bord All 0.011
[0.052]

Bord All Nei 0.016
[0.054]

Bord FARC Het 0.008
[0.022]

Bord All Het 0.009
[0.029]

Observations 280 280 280 280 280 280
R-squared 0.181 0.181 0.181 0.181 0.182 0.181
Period 1997-2010 1997-2010 1997-2010 1997-2010 1997-2010 1997-2010
Controls X X X X X X
Year FE X X X X X X

Notes: (***) Indicates significance at the 1% level; (**) Significance at the 5% level and (*) Sig-
nificant at the 10% level. Standard Errors are reported in square brackets and are clustered at the
provincial level to account for heteroskedasticity and serial correlation. The dependent variable is the
homicides rate at the provincial level per 100,000 inhabitants. Please refer to Section 3 and Table 2
for variables descriptions and definitions.
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Table 7: Conflict Spillover-Robustness Checks I

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

Bord FARC Bord FARC Bord Bord Bord FARC Untill FARC All
Inv Inv nei FARC 4 FARC 5 FARC & Other 2008 All Colombia

Regressor 1.205 0.159 0.006 -0.003 0.006 0.089 0.180
[12.559] [13.198] [0.041] [0.034] [0.014] [0.070] [0.310]

Observations 280 280 280 280 280 220 280
R-squared 0.180 0.180 0.180 0.180 0.183 0.236 0.189
Controls X X X X X X X
Period 1997-2010 1997-2010 1997-2010 1997-2010 1997-2010 1997-2008 1997-2010
Year FE X X X X X X X

Notes: (***) Indicates significance at the 1% level; (**) Significance at the 5% level and (*) Significant at the 10% level. Standard Errors are
reported in square brackets and are clustered at the provincial level to account for heteroskedasticity and serial correlation. The dependent variable
is the homicides rate at the provincial level per 100,000 inhabitants. Please refer to Section 3 and Table 2 for variables descriptions and definitions.

Table 8: Conflict Spillover-Robustness Checks II

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

Prisoners & Income RE Wild bootstrap First Lag Second Lag All lags

Bord FARC -0.029 0.031 0.014 -0.055*
[0.046] [0.060] [0.045] [0.027]

L.Bord FARC 0.027 0.042
[0.036] [0.094]

L.L.Bord FARC 0.007 -0.001
[0.068] [0.149]

Observations 220 280 280 260 240 240
R-squared 0.103 0.3923 0.1808 0.154 0.108 0.113
Period 2000-2010 1997-2010 1997-2010 1998-2010 1999-2010 1999-2010
Controls X X X X X X
Year FE X X X X X X

Notes: (***) Indicates significance at the 1% level; (**) Significance at the 5% level and (*) Significant at the 10% level.
Standard Errors are reported in square brackets and are clustered at the provincial level to account for heteroskedasticity
and serial correlation. The dependent variable is the homicides rate at the provincial level per 100,000 inhabitants.
Please refer to Section 3 and Table 2 for variables descriptions and definitions.

44



Table 9: Conflict Spillover-2SLS

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

Bord FARC 0.018
[0.051]

Bord FARC Nei 0.020
[0.056]

Bord All 0.016
[0.046]

Bord All Nei 0.018
[0.052]

Bord FARC Inv 0.007
[0.019]

Bord All Inv 0.009
[0.027]

Kleibergen-Paap F-Statistic 7.79 7.794 7.781 7.782 7.788 7.776
First Stage

Instrument 11,649.122** 12,786.222** 11,452.898** 10,512.930** 30,716.536** 22,349.453**
[4,181.766] [3,777.010] [4,592.603] [4,113.363] [11,027.518] [8,030.012]

Observations 280 280 280 280 280 280
R-squared 0.393 0.383 0.389 0.370 0.392 0.377
Period 1997-2010 1997-2010 1997-2010 1997-2010 1997-2010 1997-2010
Controls X X X X X X
Year FE X X X X X X

Notes: (***) Indicates significance at the 1% level; (**) Significance at the 5% level and (*) Significant at the 10% level. Standard
Errors are reported in square brackets and are clustered at the provincial level to account for heteroskedasticity and serial correlation. The
dependent variable is the homicides rate at the provincial level per 100,000 inhabitants. Please refer to Section 3 and Table 2 for variables
descriptions and definitions.
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