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Introduction

This Ph.D. thesis investigates two central topics, namely, (i) the impact of Venezuelan

migration on the Colombian labor market and (ii) the relationship between the

expansion of illicit crops and educational outcomes in rural areas. Chapter 1 analyzes

how informal labor market outcomes vary across productive sectors in response to the

labor supply shock induced by Venezuelan migration between 2015 and 2019. I find

that migration exerts downward pressure on informal wages and employment among

local workers, with the strongest effects concentrated in the Construction, Real

Estate, and Services sectors. These results point to a substitution effect, particularly

affecting low-skilled and self-employed informal workers. Furthermore, I show that

micro and small firms, typically low-productive and more likely to operate informally,

tend to absorb migrant labor by offering informal employment at lower wages. These

firms appear to take advantage of migrants’ greater willingness to work longer hours

for lower pay, especially in labor-intensive segments of Construction and Real Estate.

Chapter 2, co-authored with Darwin Cortés, Mariana Blanco, and Gabriela

Triviño, builds on the insights from Chapter 1 by identifying potential labor market

discrimination towards Venezuelan migrants in Colombia. We design and implement

a laboratory experiment using an Incentivized Resume Rating (IRR) framework to

examine two central questions: (i) whether recruiters perceive Venezuelan applicants

as less likely to be recommended for a job compared to Colombian applicants, and

(ii) whether recruiters expect bias from their peers, even if they themselves do

not discriminate. The results reveal evidence of positive discrimination in favor

of Venezuelan candidates, both when recruiters make individual choices and when

they predict others’ preferences. This pattern appears to be partially driven by

the skill level required for the job vacancies. Importantly, we find no evidence of
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taste-based discrimination: recruiters tend to correctly identify and recommend the

better-performing candidate, and their attitudes toward potential bias or social risk

do not shape their hiring decisions.

Last, Chapter 3, co-authored with Darwin Cortés and Omar Garzón, evaluates

the causal impact of coca cultivation on educational outcomes in rural Colombia,

leveraging the 2014 announcement of the National Illicit Crop Substitution Program

(PNIS) as an exogenous source of variation. Combining georeferenced panel data on

rural schools with satellite imagery on coca crops from 2013 to 2019, we implement

a difference-in-differences estimator that is robust to both continuous and dynamic

treatments. Our findings show that increases in coca cultivation within a 1 km

radius of a school lead to immediate declines in school enrollment and subsequent

rises in school dropout rates. These effects are strongest at the elementary level,

which is consistent with the fact that rural education in Colombia is predominantly

concentrated at that level. Although failure rates do not exhibit consistent patterns

overall, significant increases are observed within 5 km buffers. Furthermore, we find

that girls are disproportionately affected in terms of school enrollment. Overall,

educational outcomes respond not only to the presence of coca crops near schools

but also to the intensity of coca expansion.



Chapter 1

Venezuelan migration, wages and employment of

informal workers in Colombia at the sector level

Nazly López-Peña
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1.1. Introduction

Since 2013, Latin America has experienced one of the largest migration waves in

its recent history. The collapse of Venezuela’s political and economic institutions

led to the displacement of approximately seven million people by 2024 (ACNUR,

2022; Bahar et al., 2021; Bonilla-Mejía et al., 2020; IOM, 2022; Rozo and Vargas,

2021), the majority of whom have sought refuge in neighboring countries. Due

to its geographic proximity and cultural ties, Colombia has received an estimated

2.5 million Venezuelan migrants during this period, with most settling in border

departments and major urban centers in search of better living conditions (Migración

Colombia, 2021).

As a result, the Colombian labor market has absorbed a substantial labor supply

shock since the onset of the Venezuelan crisis, which was intensified in 2015 after

the Venezuelan government announced the closure of the Simón Bolívar Bridge, the

principal border crossing point between the two countries.

This massive labor supply shock presents significant challenges for the host

country, particularly from two key perspectives. First, the majority of Venezuelan

migrants arrive under conditions of socioeconomic vulnerability, driven by the

economic and political crisis in their country of origin. Many migrants lack the

resources, documentation, or credentials required to access formal employment.

Others face a trade-off between contributing to the social insurance system and

meeting their basic needs. Taken together, these constraints substantially increase

the likelihood that migrants enter informal labor segments, typically characterized

by lower wages than those of native workers (G. Borjas, 2003; Card, 2001; Gindling,

2009; Sinning, 2014; Theoharides, 2018; Viseth, 2020).

Second, the Colombian labor market itself is structurally fragile, characterized

by high informality (which yields approximately 50% of the employment), and

a predominance of low-productive firm structures (in which micro & small firms

account for 92% of all firms (DANE, 2023)). Together, these conditions create a

fertile ground for downward wage pressures and employment displacement for locals

(G. J. Borjas, 1998; G. J. Borjas and Chiswick, 2019; Nowotny, 2012; Sinning, 2014),
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given that around 90% of worker migrants are linked in those segments, where

there is no binding minimum wage. Moreover, the scenario potentially increases job

competition among both informal local workers and migrants, particularly those in

low-skilled occupations (Bahar et al., 2021; Bonilla-Mejía et al., 2020; Caruso et al.,

2019; Delgado-Prieto, 2024; Peñaloza-Pacheco, 2019).

Given the scale and characteristics of this phenomenon, Venezuelan migration

has attracted growing attention in the recent empirical literature. Sanramaria (2022)

finds that, despite Colombia’s open-door immigration policy, the labor market effects

of migration have been limited, reporting only modest declines in informal wages

and no significant impacts on broader employment outcomes. In this regard, Bahar

et al., 2021 evaluates the Permiso Temporal de Permanencia (PTP) program and

concludes that it had no statistically significant effects on labor formality among

migrants.

In contrast, Caruso (2019) documents more substantial effects: an overall

wage reduction of 8 percentage points, a sharper decline of 10 percentage points in

informal sector wages, and a 2 percentage point decrease in employment in urban

areas. Delgado-Prieto (2024) finds a decline in average wages ranging between 1.6%

and 1.7%, with a more substantial impact of 1.9% for informal wages. Additionally,

the study documents a 2.2% decrease in formal employment, while no significant

effects are observed for informal employment.

Additionally, Bonilla-Mejía et al. (2020) report a 1.15 percentage point increase

in migrant unemployment, along with a reduction in the probability of participation

and employment among local workers by 1.65 and 2.21 percentage points, respectively,

particularly among the self-employed. Similarly, Peñaloza-Pacheco (2019) finds that

Venezuelan migration reduces wages by 0.4% and lowers employment rates for

low-skilled workers by 0.1 percentage points.

This study examines the impact of Venezuelan migration on labor market

outcomes in Colombia, with a particular emphasis on the informal segment across

productive sectors. This focus is motivated by the high concentration of migrants

in informal employment and the direct competition they face from low-skilled local
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workers. As documented in the literature, informal labor segments tend to exhibit

the most pronounced responses to large labor supply shocks.

I further argue that specific productive sectors may drive aggregate effects for

two main reasons. First, migrants tend to concentrate in sectors with lower entry

barriers, where informal employment is prevalent. Second, labor market outcomes

in certain sectors may exhibit greater elasticity to supply shocks, particularly where

firms seek to minimize costs and can more readily substitute native workers with

migrant labor (G. Borjas, 2014; Delgado-Prieto, 2024).

I focus on six large sectors of the Colombian economy 1, include Manufacturing,

Construction, Commerce (which encompasses Hotels and Restaurants), Transport,

Storage, and Communications (hereafter, Transport), Real Estate, and Private, Com-

munal, and Personal Services (hereafter, Services), for 24 urban areas representative

of 98% of the population.

To identify the causal effects of Venezuelan migration on informal labor outcomes,

I implement an identification strategy that addresses potential endogeneity and

reverse causality given the self-selection of migrants across time and geographic

areas. Specifically, I employ an Instrumental Variables (IV) approach based on a

shift-share design, which is widely used in the migration literature (G. Borjas, 2003;

Card, 2001; Caruso et al., 2019; Del Carpio and Wagner, 2015; Delgado-Prieto, 2024;

Dustmann et al., 2016; Jaeger et al., 2018).

For the instrument, I constructed a triple interaction that captures exogenous

variation in migrant distribution across Colombian departments. It combines: (i) a

historical settlement network of Venezuelans already established in various regions

of the host country, which tends to attract new arrivals through peer effects; (ii)

the geographic distance between the centroids of Venezuelan origin states and the

centroids of Colombian departments, which proxies the cost of migration; and

(iii) a time-varying measure of the aggregate migrant inflow since the onset of the

crisis. This shift-share structure enables a plausible exogenous allocation of current

1According to the CIIU v4 classification by DANE. The agricultural sector is excluded because the
sample focuses on urban areas. Similarly, the mining and public services sectors are omitted due
to the small sample size in these categories.
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migration flows, driven by pre-existing networks and migration frictions rather than

local labor market conditions.

Overall, I find that a one-percentage-point increase in the Venezuelan labor

supply shock leads to a 0.04% reduction in informal wages and a 0.01% decline in local

informal employment. These modest aggregate effects, however, conceal substantial

heterogeneity across sectors. The Construction and Real Estate sectors emerge as

the most affected, exhibiting wage reductions of 0.11% and 0.07%, respectively.

In terms of employment, informal job losses are particularly pronounced in the

Construction and Services sectors, with estimated declines of approximately 0.06%

and 0.03%. I do not obtain statistically significant effects on formal labor outcomes

at the aggregate level, likely due to the binding minimum wage. Nonetheless,

formal wages in the Real Estate and Services sectors still experience modest declines,

suggesting that even regulated segments of the labor market are not entirely insulated

from the shock.

Interestingly, in the Real Estate sector, the most capital-intensive among all

sectors, the negative effects are primarily concentrated in labor-intensive occupations.

I find that the wage response is primarily driven by blue-collar roles, with informal

wages declining by approximately 0.10% for each one-percentage-point increase in

the migrant labor supply.

Additionally, self-employed workers emerge as the most affected group across

nearly all sectors, and micro and small firms, typically characterized by low pro-

ductivity structures (G. Borjas, 2014), are more likely to employ migrant labor

informally. In these firms, wage reductions are even more pronounced; among small

firms, informal wages drop by up to 0.28%. In terms of employment, informal local

workers in small firms within the Construction and Services sectors experienced

declines of 0.14

The heterogeneous effects reveal, first and foremost, that informal local workers

with less than a high school education experience the most substantial declines

in both wages and employment across nearly all sectors. On the other hand, in

the Construction sector, wage reductions are widespread across all demographic
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groups. Still, they are especially pronounced among men, younger workers, and

those with lower levels of education. In the Real Estate sector, wage losses are more

concentrated among middle-aged workers of both genders. In terms of employment,

the effects are more limited in scope; male workers experience declines primarily in

the Services sector but show slight increases in Manufacturing.

Overall, my estimates remain robust when excluding border cities between

Colombia and Venezuela. Additionally, due to the nature of my instrument, it

is crucial to ensure that the observed effects are not driven by correlations with

the 2005 census but rather by the networks of peers themselves. Overall, I find

that my estimates are consistent and robust when accounting for previous migrant

settlements recorded in the 1993 census.

Lastly, some pre-existing characteristics at the department level, such as access

to social goods and services, economic dynamics, public expenditure, and other

factors, may potentially attract migrants. However, the analysis indicates that

migration is not sensitive to department-level pre-trends, and the estimates remain

robust across these considerations.

Overall, this study contributes to the growing literature on the labor market

effects of Venezuelan migration in developing countries (Bahar et al., 2021; Bonilla-

Mejía et al., 2020; Caruso et al., 2019; Delgado-Prieto, 2024; Lebow, 2022; Peñaloza-

Pacheco, 2019; Rozo and Vargas, 2021; Santamaria, 2022). Its main contribution

lies in the sectoral disaggregation of labor market outcomes, which enables the

identification of heterogeneous effects across productive sectors, a feature that

aggregate analyses tend to overlook. While previous studies have largely focused on

average impacts at the national or urban level, this paper reveals that the magnitude

and direction of migration effects vary substantially depending on sector-specific

dynamics. In particular, differences in labor/capital intensity, skills, and productive

structures of firms shape the degree to which local workers are substitutable by

migrant labor.

In addition to the introduction, this work comprises seven more sections. Section

2 presents a general overview of the origins of Venezuelan migration and the arrival
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of migrants in Colombia. Section 3 describes the data and some descriptive statistics.

Section 4 shows the identification strategy and the construction of the Instrumental

Variable. Section 5 reports the results, Section 6 details the heterogeneous effects,

and Section 7 reports the robustness checks. Finally, Section 8 concludes with a

discussion.

1.2. Venezuelan immigration and the Colombian labor

market

Between 2013 and 2020, Venezuela experienced a hyperinflationary phenomenon, with

cumulative inflation exceeding 130,000%, and the cost of the family shopping basket

increasing by 700% (BCV, 2021; Mazuera-Arias et al., 2020) during that period.

For 2017, reports indicated that six out of ten Venezuelans had involuntarily lost an

average of 22 pounds, and nine out of ten could not afford a daily diet (ENCOVI,

2017). That same year, the homicide rate reached 89 per 100,000 inhabitants, added

to an increase in reports of human rights violations attributed to the regime (EASO,

2020; Statista, 2023; World Bank, 2020). By 2018, 91% of the population was living

below the poverty line, and approximately 20,000 infant deaths were attributed to

the ongoing crisis in the country (ENCOVI, 2018). These conditions triggered one

of the largest humanitarian crises in recent Latin American history, with over seven

million Venezuelans displaced worldwide by 2023 (ACNUR, 2022; Bonilla-Mejía

et al., 2020; Bull and Rosales, 2020).

According to ENCOVI (2020), 82.2% of migrants reported that their primary

reason for migrating was to find employment and improve their living conditions. In

the face of this, Venezuelan migrants have dispersed across several Latin American

countries, including Colombia, Peru, Ecuador, Brazil, Chile, and Argentina. Due to

its geographical and cultural proximity, Colombia became the main destination for

approximately 2.48 million Venezuelans between 2013 and 2023, with most settling

in border regions and major urban centers (Migración Colombia, 2021). As a result,
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the Colombian labor market has absorbed a substantial supply shock since the onset

of the Venezuelan crisis.

A particular feature of the Venezuelan migration shock is its high participa-

tion in the informal segment of the labor markets in the region. This pattern is

largely explained by structural barriers, such as irregular migration status, the non-

recognition of educational credentials from the country of origin, and the trade-offs

between fulfilling basic subsistence needs and contributing to social security systems

required for formal jobs (Bahar et al., 2021; Caruso et al., 2019; Delgado-Prieto, 2024;

Peñaloza-Pacheco, 2019). Consequently, migrants are more likely to enter segments

of the labor market where they directly compete with local workers, who share

similar social, demographic, and economic characteristics, including age, gender, and

education, among others, particularly with low-skilled, labor-intensive, and informal

workers, by accepting lower wages (G. Borjas, 2003; Card, 2001; Gindling, 2009;

Sinning, 2014; Theoharides, 2018; Viseth, 2020). These conditions make the informal

labor market a primary channel for absorbing recent migrants, while also increasing

competitive pressures on native workers occupying similar positions.

This dynamic unfolds within a Colombian labor market characterized by struc-

tural heterogeneity, with marked differences in skill composition, degrees of formality,

firm size, and productive specialization across sectors. As shown in Figure 1.1a, by

2015, most employment across sectors was both informal (Panel A) and concentrated

among low-skilled workers (Panel B). In that year, as the Venezuelan diaspora

began to intensify, the national informality labor rate was approximately 49.7%

DANE, 2022, and 87.3% of Venezuelan immigrants in Colombia were employed

informally. By 2016, this rate increased to 91%, further confirming the predominance

of informality as the main channel of labor market integration for newly arrived

migrants.

A closer look at Panels C and D reveals that the overall skill composition

within both formal and informal segments remains relatively low across most sectors.

The notable exceptions are the Real Estate and Services sectors, where formal

employment is predominantly composed of high-skilled workers.
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Figure 1.1: The Colombian Labor Market by productive sector (2015)

(a) Formal and informal workers (b) Occupied population

(c) Skilled workers in formal sector (d) Skilled workers in informal sector

I calculate data for 24 urban areas, representative of approximately 98% of the population, using sampling
weights from the GEIH (2018). I consider the population between 18 and 64 years old. I calculate shares
related to the entire employed population of the sample. I define High-skilled workers as the working
population with 11 or more years of education, and low-skilled as the working population with less than
11 years of education. I define Formal workers as those who contribute to the social security system
(health and pension); informal workers don’t contribute. In Other sectors, agriculture and mining are
included, as well as the public services sector. I do not take them in the analysis as my data is mainly
observed at the urban level.

The use of production factors also varies substantially across sectors. As

illustrated in Figure 1.2, the capital/labor ratio reveals that some sectors, such as

Real Estate and Manufacturing, are by far the most capital-intensive. In contrast,

sectors such as Construction and Commerce exhibit relatively lower capital intensity,

indicating a more substantial reliance on labor inputs.

A hypothesis that I will develop in this work is that sector responses to exogenous

labor supply shocks are mediated by their underlying production structure. In

particular, labor-intensive sectors or those that predominantly employ low-skilled
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workers are likely to respond more directly to an influx of migrants with lower

reservation wages. These dynamics can reduce overall labor costs and increase labor

substitution, either between local and immigrant workers or between formal and

informal employment. By contrast, capital-intensive sectors may experience more

indirect effects, as labor supply shocks modify the cost structure of complementary

inputs, further optimizing cost structures (Hatzigeorgiou et al., 2024; Ottaviano

et al., 2018).

Figure 1.2: Capital/labor ratio (log) - 2015

Ratio is calculated in logarithms. I use department sampling weights from GEIH to construct aggregate
labor. For the calculations, I use net real capital stock (base=2018), corrected for depreciation, and
aggregate employment by sector at the national level. Source: GEIH and Cuentas Nacionales (DANE),
2016

In addition, the Colombian labor market is characterized by a high prevalence

of micro and small firms, which account for 92% of all firms, and rely predominantly

on informal labor structures and low-skilled labor (DANE, 2023). This composition

reinforces the structural informality of employment, particularly in sectors with low

entry barriers and high labor intensity. According to data from the Great Integrated

Household Survey (GEIH for its acronym in Spanish), of the National Administrative

Department of Statistics (DANE for its acronym in Spanish), between 2013 and

2019, 53% of Venezuelan immigrant workers in the country were self-employed, 43%

worked informally in micro and small firms, and nearly 50% were concentrated in

the Commerce sector.
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In light of these conditions, the structure of Colombia’s productive sectors

and labor market offers a conducive environment for the integration of Venezuelan

immigrants, given their specific characteristics. As highlighted by Bahar et al.,

2021, even after the Colombian government implemented one of the most extensive

migratory amnesty programs in the region in 2018, designed to grant regular legal

status to Venezuelan migrants, the policy had no significant effect on their integration

into the formal labor market. Moreover, it did not improve key labor outcomes such

as wages or employability, except for marginal positive effects observed among highly

educated and female workers.

1.3. Data

I use data from a repeated cross-section of the GEIH for 24 urban areas across 23

departments2 and Bogotá D.C., representative of approximately 98% of the country’s

population. The analysis relies on several survey modules, including employment,

labor force, migration, and individual characteristics. The characteristics module

allows for the identification of informal workers, defined as those who do not con-

tribute to the social security system (health and pension), along with their income

level. Additionally, I use the labor force module to match individuals to specific

productive sectors.

I use monthly data from the period 2013–2019, which I define based on two

considerations. First, on August 19, 2015, Nicolás Maduro closed the Simón Bolí-

var Bridge, the main crossing point between Colombia and Venezuela, following

escalating tensions caused by armed clashes between the Venezuelan military and

Colombian civilians.3 This event triggered a sharp increase in migratory flows, with

nearly 700,000 Venezuelans leaving the country in search of better living conditions,

primarily employment opportunities (ACNUR, 2019) (see Figure 1.3). Second, I

exclude 2020 from my time period analysis to avoid confounding effects caused by

2Colombia is administratively divided into departments and municipalities.
3On September 8, 2015, Maduro also closed the second main border crossing between Zulia State
and La Guajira, declared a state of emergency in three municipalities, and deployed the military
to guard the territory (Tiempo, 2015).
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the COVID-19 pandemic, which may have altered migration patterns for reasons

unrelated to the economic and political crisis that began in 2015. Figure 1.3 depicts

the dynamics of Venezuelan immigration to Colombia, showing that the period

between 2015 and 2019 corresponds to the most intense phase of the inflow. This

motivates the choice of these years as the core period for the empirical analysis.

Figure 1.3: Venezuelan migration shock in Colombia (2013-2020)

(a) General Migration (b) Venezuelan Migration and occupation

I calculate data for 24 urban areas representative of approximately 98% of the population, using national
sampling weights from the GEIH (2013-2020). I also calculate the shares taking into account the general
population and the working-age population between 18 and 65 years in urban areas. Source: GEIH
(DANE) 2013-2020.

For this research, I define migrants as individuals who reported living in

Venezuela 12 months prior to the survey and who were born in Venezuela, thereby

excluding Colombian returnees. This distinction is crucial, as returnees may influence

labor outcomes differently, either because their native networks facilitate smoother

integration into the Colombian labor market or because their origin status allows

them to participate under more favorable conditions than Venezuelan-born migrants.

I exclude individuals who arrived from Venezuela more than 12 months but less than

five years before the survey, who are neither Colombian nor Venezuelan born, and

I do not classify them as either migrants, locals, or returnees. Including them in

either group could introduce bias in the estimated effects. In addition, I define locals

as individuals who lived in Colombia for at least 12 months before the survey, were
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born in Colombia, and had not lived in Venezuela for at least five years.

For the economic sector analysis, I focus on six major sectors classified according

to the International Standard Industrial Classification (CIIU by its acronym in

spanish) (DANE, 2006), as defined within each department4, namely, Manufacturing,

Construction, Commerce, Transport, Real Estate, and Services. I assume that

the social and economic vulnerabilities of informal workers lead them to choose

occupations across sectors with relatively low barriers to entry, as suggested by

Friberg and Midtbøen (2018) and Nowotny (2012). In what follows, I demonstrate

that migrants tend to settle in areas where they can rely on support networks

established by previously settled peers (see Figure 1.7 in the Appendix). Under this

context, migrants’ occupational choices are shaped less by sector-specific dynamics

within departments and more by the geographic patterns of migrant settlement

across departments. In other words, spatial clustering, driven by peer networks and

initial entry points, may have a more substantial influence on labor market outcomes

than differences across industries within a given location.

Table 1.1 summarizes key sociodemographic and labor market characteristics

of locals, Venezuelan migrants, and Colombian returnees. The descriptive patterns

reveal several stylized facts that are consistent with prior empirical findings. As

documented in the literature, Panel A shows that migrants have higher labor force

participation and unemployment rates than locals, and a larger share of them are

employed in the informal sector.

Finally, Panel C shows that, on average, Venezuelan migrants are younger and

slightly more educated than the local population. Additionally, a smaller proportion

of migrants identify as household heads. In contrast, Colombian returnees display

demographic profiles more similar to those of locals in terms of age and household

composition; however, their labor market outcomes more closely resemble those of

Venezuelan migrants, particularly in terms of higher informality, unemployment rates,

and lower labor force participation rates. Unlike Venezuelan migrants, returnees

4I exclude the agricultural sector because the sample is limited to urban areas, which could bias any
observable change. I also exclude mining due to the lack of a representative migrant population in
that sector.
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are more likely to rely on pre-existing social networks, such as family or friends,

which may facilitate their reintegration into Colombian society (Caruso et al., 2019).

For this reason, I exclude them from both the migrant and local categories in the

analysis.

Table 1.1: Descriptive statistics (2019)

Locals Migrants Returnees
N Mean SD N Mean SD N Mean SD

Panel A. Labor Force
Participation 406,859 0.76 0.43 6,032 0.82 0.38 581 0.79 0.41
Unemployed 406,859 0.09 0.29 6,032 0.17 0.38 581 0.15 0.36
Employed 406,859 0.67 0.47 6,032 0.65 0.48 581 0.63 0.48

Formal 230,241 0.54 0.50 3,961 0.03 0.17 359 0.10 0.30
Informal 230,241 0.46 0.50 3,961 0.97 0.17 359 0.90 0.30

Panel B. Participation of informal labor by firm size
Self-employment 145,559 0.58 0.49 3,862 0.41 0.49 330 0.54 0.50
Micro & small 145,559 0.41 0.49 3,862 0.56 0.50 330 0.41 0.49
Medium & big 145,559 0.02 0.12 3,862 0.03 0.16 330 0.05 0.21
Panel C. Demographics of informal workforce
Age 109,439 39.30 12.65 3,862 30.72 9.57 330 43.03 11.64
Schooling years 109,439 8.4 3.92 3,862 10.52 3.45 330 8.14 3.77
Female 109,439 0.42 0.49 3,850 0.41 0.49 330 0.44 0.50
Household head 109,439 0.48 0.50 3,862 0.34 0.47 330 0.46 0.50

I use national weighted samples from GEIH. The measurement is restricted to the working-age popu-
lation between 18 and 64 years old, which includes the labor force in general and those employed in
the informal sector for 24 urban areas, representative of approximately 98% of the population. Firm
size is classified according number of employments. Micro & small firms employ between 2 and 50
workers. Medium & big firms employ more than 50 workers. Source: GEIH (DANE) 2019.

On the other hand, according to Figure 1.4, in general migrants earn less and

work more hours than locals. Panel A shows that the informal wage gap between

migrants and native workers is largest in the Real Estate, even if the migrants are

more educated than locals among all sectors (Panel C). Panel B shows that the gap

in hours worked is largest for Manufacturing, Commerce and Services sectors, but

for Real Estate both of them appear to work at the same intensity.

This trend is consistent with the migration literature, which emphasizes that

migrants’ education and work experience are often undervalued in destination

countries. As a result, migrants, particularly those who have recently arrived,

tend to lower their reservation wages and exhibit greater willingness to accept

available jobs. Several factors contribute to this phenomenon, including irregular

migration status, employers’ perceptions of migrants’ productivity, and the lack
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of host country–specific training or credentials required by the local labor market

structure (Constant et al., 2016; Friedberg, 2000; Nanos and Schluter, 2014; Nowotny,

2012; Sinning, 2014).

Figure 1.4: Mean differences of wages, working hours, and schooling years of locals
vs. migrants by sector (2019)

(a) Informal wages (log) (b) Working hours of informal workers (log)

(c) Schooling years of informal workers

I calculate data for 24 urban areas representative of approximately 98% of the population, using national
sampling weights from the GEIH (2013-2020). I also calculate the shares taking into account the general
population and the working-age population between 18 and 65 years in urban areas. Source: GEIH
(DANE) 2013-2020.

Lastly, Table 1.2 shows that migrants are most commonly employed in the

Commerce, Services, and Construction sector (Panel B). It is also observed that most

of the migrants who work in Transport, Real Estate, and Services are self-employed.

Additionally, micro and small firms employ a substantial share of informal

workers, a pattern particularly pronounced among migrants in sectors such as

Manufacturing, Construction, and Commerce. However, Panel B reveals an exception
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in the Real Estate sector, where 16% of migrants are informally employed by medium

and big firm structures that are typically formal in nature. In this respect, Delgado-

Prieto, 2024 shows that some formal firms respond to the migrant labor supply shock

by employing informal workers at lower wages.

Table 1.2: Informal employment by firm size and productive sector (2019)

Self-employment Micro & small Medium & big
N Share Mean SD Mean SD Mean SD

Panel A. Locals
Manufacturing 12,883 0.12 0.47 0.50 0.52 0.50 0.02 0.12
Construction 11,032 0.10 0.47 0.50 0.53 0.50 0.01 0.08
Commerce 42,242 0.37 0.48 0.50 0.52 0.50 0.01 0.08
Transport 13,651 0.12 0.82 0.38 0.16 0.37 0.01 0.12
Real Estate 8,142 0.06 0.78 0.41 0.20 0.40 0.02 0.14
Services 17,781 0.16 0.75 0.43 0.21 0.41 0.04 0.19
Other 3,708 0.07 0.51 0.50 0.46 0.50 0.02 0.15
Observations 145,559
Panel B. Migrants
Manufacturing 405 0.10 0.25 0.43 0.71 0.45 0.04 0.20
Construction 415 0.11 0.26 0.44 0.71 0.46 0.03 0.17
Commerce 2,095 0.55 0.38 0.49 0.61 0.49 0.01 0.15
Transport 189 0.05 0.70 0.50 0.26 0.44 0.04 0.20
Real Estate 162 0.04 0.64 0.48 0.21 0.41 0.16 0.37
Services 526 0.14 0.68 0.47 0.29 0.46 0.02 0.15
Other 33 0.01 0.18 0.39 0.81 0.40 0.01 0.10
Observations 3,862

I use national weighted samples from GEIH. The measurement is restricted to the working-age popu-
lation between 18 and 64 years old, which includes the employed workers in the informal sector for 24
urban areas, representative of approximately 98% of the population. Firm size is classified according
to the number of employees. Micro & small firms employ between 2 and 50 workers. Medium & large
firms employ more than 50 workers. Source: GEIH (DANE) 2019.

Additionally, within each sector, the effect of migration on labor market out-

comes may vary across occupational profiles. To capture this heterogeneity, I classify

workers into 22 occupational categories in Table 1.9 of the Appendix, based on

the 1970 National Classification of Occupations (CNO for its acronym in Spanish),

adopted by DANE in the GEIH. Then, I group these occupations into two broad

categories, namely, white-collar and blue-collar jobs (see Table 1.9 in the Appendix)5.

This classification allows me to examine how the immigration supply shock im-

5White-collar jobs include professionals, managers, administrative staff, and other office-based
occupations, typically requiring 11 or more years of education. Blue-collar jobs refer to manual or
skilled trades performed in industrial or physical environments, typically requiring fewer than 11
years of education.
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pacts informal occupational profiles, conditional on the sector in which workers are

employed.

1.4. Empirical Strategy

Given that I examine the effects of migration at the productive sector level on

informal wages and employment, I propose to analyze labor market shocks across

sectors within departments, while accounting for local heterogeneity. This strategy

acknowledges the substantial variation in productivity observed across both regions

and sectors in Colombia (Arango et al., 2019; Iregui et al., 2007), as well as the

heterogeneous intensity of migration supply shocks across departments (see Figure1.7

in Appendix). By adopting this sector-by-department framework, I am able to

estimate the aggregate impact of the migration shock across the 24 urban areas and

within the six main sectors previously defined.

To observe this relationship, I would estimate an OLS model separately for each

productive sector, under the assumption that migration shocks generate heteroge-

neous effects depending on the sector’s structural characteristics and dynamics, as

specified below:

.3C = X3 + XC + V�3C + Λ′Θ3C + YB3C (1.1)

Where .3C represents the informal labor market outcome of interest, defined as

either the logarithm of real hourly wages of informal local workers interacted with

the share of informal employment of local by productive sector within department

3 and year C, and the logarithm of the share of local informal workers per sector,

aggregated by productive sector within department 3 and year C. I also include

department and year fixed effects, X3 and XC , respectively, to control for time-invariant

regional characteristics and common temporal shocks. The term Λ′Θ3C encompasses

a set of individual-level controls for the working-age population, aggregated at the

department level, including age and years of schooling.
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To account for potential correlation between outcomes across sectors, I also

include an input-output matrix interacted with time-varying GDP at the department-

sector level. This approach highlights the interdependence among sectors, capturing

the contribution of each sector that relies on inputs from others and isolating

estimates of those dynamics developed in cross-border points. I cluster standard

errors at the department level to account for heteroskedasticity and serial correlation

within geographic units, and Y3C denotes the error term.

Finally, I define the variable of interest �3C as the aggregate share of Venezuelan

migrants by sector, who recently arrived (12 months ago) to the country, and are

employed in department 3 an time C (+3C), related to the total employed population

in each sector at the department level over time (!3C). Formally:

�3C =
+3C

!3C
(1.2)

However, equation (1.1) has a key limitation related to the definition of the

immigrant share. Some unobservable factors, either endogenous or idiosyncratic to

migrants’ decision-making, are challenging to account for. For instance, the choice of

settlement location may depend on unmeasured social or economic constraints and

opportunities, which in turn influence the distribution of migrants across destinations

and time. This self-selection process generates considerable geographic mobility,

making it challenging to isolate exogenous variation in migrant exposure.

In addition, the immigration labor supply shock may influence wages, but

wages themselves can also attract migrants. This simultaneity leads to not only a

self-selection problem but also a potential issue of reverse causality.

In particular, these issues may induce a covariance between the explanatory

variable and the error term (Cov(-, Y) ≠ 0), thereby violating the exogeneity as-

sumption and leading to biased estimates. In other words, this bias arises from an

unblocked backdoor path between the share of migrants and labor market outcomes,

driven by unobserved idiosyncratic shocks.

Under these conditions, OLS estimates are likely to be biased and inconsistent,

making it necessary to adopt an alternative identification strategy that allows me
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to expose the causal effect of migration shocks on labor market outcomes. To

achieve this, I implement an instrumental variables (IV) approach that exploits

exogenous and observable variation in migration flows to identify their impact on

labor outcomes.

In settings where migrant self-selection is a concern, the literature commonly

employs shift-share instruments (G. Borjas, 2003; Card, 2001; Dustmann et al., 2016;

Jaeger et al., 2018), which predicts the geographic distribution of migrants over

time based on historical settlement patterns and national-level inflows, providing a

plausibly exogenous source of variation across locations and sectors.

I implement a two-stage estimation strategy. In the first stage, I verify that the

instrument is strongly correlated with the endogenous variable, thereby satisfying

the relevance condition. Once the instrument relevance is established, I use the

second stage to identify the causal effect of the share of migrants on labor market

outcomes. Formally, I instrument the endogenous migrant share as follows:

�3C = W3 + WC + U (+4=2005 × �:3 × "86�;DC ) + q′Γ3C + `3C (2.1)

In this specification, W3 and WC denote department and year fixed effects, re-

spectively. Γ3C represents the set of aggregated individual-level controls at the

department level, along with the input-output matrix interacted with time-varying

GDP at the department-sector level. `B3C denotes the error term.

The term in parentheses captures the labor supply of Venezuelan migrants

using a shift-share instrument based on a triple interaction. A common concern

in the migration literature regarding this type of instrument is the potential serial

correlation in migration flows over time, which can lead to biased estimates (Jaeger

et al., 2018; Mitze, 2019). To address this issue, I construct the instrument using

historical settlement patterns of Venezuelan migrants in Colombia, as recorded

in the 2005 Population Census by DANE. Specifically, I denote +4=3,2005 as the

share of Venezuelan migrants residing in department 3 in 2005, relative to the total

population in that department for the same year. This component functions as a
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proxy for pre-existing migrant networks, which may influence subsequent settlement

decisions by new migrants.

+4=2005 =
+3,2005

!3,2005
(2.2)

On the other hand, it is important to consider that migration entails costs,

and reaching distant destinations may be expensive for many migrants, which

may influence their settlement decisions. Following the approach of Caruso et al.

(2019), Del Carpio (2015) and Delgado-Prieto (2024), the second component of the

interaction term, denoted as �:3, captures the predicted number of migrants from

origin state : in Venezuela who settle in department 3 in Colombia, conditional on

the geographic distance between the two locations, as follows:

�:3 =
∑
:

1

):3
×$: (2.3)

Where T:3 denotes the travel distance in kilometers from the centroid of the state

: in Venezuela to the centroid of department 3 in Colombia, using OpenStreetMap

data in QGIS. $: denotes the share of Venezuelan migrants who migrate from origin

: according to RAMV, 2018.

Finally, the third component, "86�;DC , captures the annual influx of Venezuelan

migrants into Colombia during the period 2015–2019, a time in which migration

increased sharply, as reported by Migración Colombia, 2021. This term introduces

time variation into the instrument, increasing in magnitude as the Venezuelan crisis

intensifies.

With this triple interaction, I construct an instrument that distributes migration

shocks both geographically across departments and temporally over time in Colombia.

Under this setup, Equation (1.1) corresponds to the second stage of the estimation

strategy, in which the variable �3C is instrumented using the shift-share specification.
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1.5. Results

1.5.1. At the productive sector level

First of all, Panel C of Table 1.3 shows with first-stage estimates that the instrument

is quite predictive of the share of migrants, indicating that it has the power to explain

exogenously the effect on labor market outcomes in a generous manner, judging by

the held values of R-squared.

Overall, Panel A reveals a statistically significant decline in informal hourly

wages for native workers in response to the migration shock. Hourly wages across all

sectors exhibit heterogeneous responses. Overall, a one percentage point increase

in the share of Venezuelan migrants is associated with a 0.04% reduction in hourly

informal wages. Specifically, the wage drops are statistically significant in the

Construction, Commerce (slightly), Real Estate, and Services sectors, for which

migrants’ representation is considerable.

In contrast, Panel B shows that the impact on locals’ informal employment

is more sector-specific, with the most substantial effect observed in both the Con-

struction and Services sectors, resulting in a decrease of 0.06% and 0.03% per

one-percentage point increase in the participation of employed migrants.
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Table 1.3: Venezuelan migration and the informal labor market by sector

All Manufac. Construc. Commerce Transport Real Services
sectors Estate

Panel A. Informal hourly wages
OLS
Share of migrants -0.027*** 0.004 -0.066** -0.007 -0.016 -0.062** -0.014

(0.009) (0.022) (0.024) (0.013) (0.032) (0.027) (0.022)
2SLS
Share of migrants -0.040*** 0.007 -0.101*** -0.019* -0.023 -0.066*** -0.048***

(0.006) (0.028) (0.031) (0.011) (0.029) (0.018) (0.016)
Panel B. Informal employment
OLS
Share of migrants -0.005 0.015 -0.047** 0.002 0.010 0.000 -0.009

(0.004) (0.020) (0.017) (0.006) (0.014) (0.028) (0.012)
2SLS
Share of migrants -0.009** 0.042 -0.057** 0.004 0.006 -0.014 -0.031***

(0.004) (0.029) (0.023) (0.007) (0.015) (0.022) (0.007)
Panel C. First-stage
Share of migrants
Ven2005× D:3 0.223*** 0.212*** 0.224*** 0.226*** 0.219*** 0.217*** 0.229***
× MigFluC (0.017) (0.016) (0.019) (0.017) (0.020) (0.016) (0.019)

R2 0.90 0.91 0.90 0.90 0.90 0.92 0.90
Kleibergen-Paap F 134.6 132.6 113.4 131.9 92.94 151.8 112.2
Obsservations 720 120 120 120 120 120 120

Dependent variables are the logarithm of real hourly wages of informal local workers, interacted with
the share of informal employment of local workers by sector (Panel A) and the logarithm of the
share of local informal workers per sector (Panel B), both measured at the department/sector/year
level. Each cell reports the regression of the variable in the row by the model in the column, and
the coefficients are already multiplied by 100. Standard errors clustered at the department level are
reported in parentheses (*** p<0.01, ** p<0.05, * p<0.1). All regressions include department and
year fixed effects. The regression for the full sample (All sectors) includes sector × department fixed
effects. Control variables include 2018 population × year dummies, and the output-input matrix ×
time-varying GDP by department and sector level. I use national weighted samples from the GEIH.

As depicted before, the Manufacturing, Real Estate, and Services sectors exhibit

a higher proportion of formal workers compared to other sectors. Panel A of Table

1.4 shows that although the general impact on formal wages is not significant, as

shown in studies such as Bahat et al. (2021), Caruso (2019), Del Carpio (2015), and

Santamaria (2022), I observe slightly significant and less pronounced effects on Real

Estate and Services, where the proportion of high-skill workers is larger. However, I

do not find statistically significant changes in formal employment, nor any effect on

the Manufacturing sector.
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Table 1.4: Venezuelan migration and the formal labor market by sector

All Manufac. Construc. Commerce Transport Real Services
sectors Estate

Panel A. Formal hourly wages
OLS
Share of migrants -0.020 0.019 -0.048 -0.033 -0.012 -0.065** 0.020

(0.015) (0.027) (0.071) (0.037) (0.024) (0.028) (0.022)
2SLS
Share of migrants -0.019 0.006 -0.010 -0.025 -0.018 -0.048** -0.021*

(0.023) (0.026) (0.069) (0.036) (0.019) (0.023) (0.011)
Panel B. Formal employment
OLS
Share of migrants -0.025 0.011 -0.046 -0.044 -0.007 -0.098** 0.036*

(0.015) (0.035) (0.070) (0.039) (0.020) (0.036) (0.019)
2SLS
Share of migrants -0.005 0.022 0.012 -0.010 -0.003 -0.045 -0.006

(0.018) (0.015) (0.060) (0.031) (0.012) (0.031) (0.013)
Panel C. First-stage
Share of migrants
Ven2005× D:3 0.223*** 0.212*** 0.224*** 0.226*** 0.219*** 0.217*** 0.229***
× MigFluC (0.017) (0.016) (0.019) (0.017) (0.020) (0.016) (0.019)

R2 0.90 0.91 0.90 0.90 0.90 0.92 0.90
Kleibergen-Paap F 134.6 132.6 113.4 131.9 92.94 151.8 112.2
Obsservations 720 120 120 120 120 120 120

Dependent variables are the logarithm of real hourly wages of formal local workers interacted with
the share of formal employment of locals by sector (Panel A) and the logarithm of the share of local
former workers per sector (Panel B), both measured at the department/sector/year level. Each cell
reports the regression of the variable in the row by the model in column, and coefficients are already
multiplied by 100. Standard errors clustered at the department level are reported in parentheses (***
p<0.01, ** p<0.05, * p<0.1). All regressions include department and year fixed effects. The regression
for the full sample (All sectors) includes sector × department fixed effects. Control variables include
2018 population × year dummies, and the output-input matrix × time-varying GDP by department
and sector level. I use national weighted samples from the GEIH.

1.5.2. At the job-occupation level

As mentioned, effects on informal labor outcomes may be driven by low-skilled or

labor-intensive jobs. Building on the previous results, Panel A of Table 1.5 shows that

wage responses among blue-collar jobs (BC), typically associated with low-skilled

workers, are negative and statistically significant in several sectors. Overall, the

labor supply shock has an impact on BC informal hourly wages, with an average

decline of 0.05%, driven primarily by the Construction, Commerce, and Real Estate

sectors. In contrast, wage reductions among White collar (WC) workers are not

statistically significant.

An important consideration in interpreting these effects is the occupational

composition within each sector. Both wage and employment responses observed

among blue-collar workers appear to be conducted by occupations that are overrep-
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resented among informal employees (see Table 1.9 in the Appendix). For instance,

in the case of the Real Estate sector, cleaning and security personnel jobs account

for a substantial share of informal employment, for Construction, there is a high

participation of bricklayers and manual laborers, and for Commerce, there is a large

proportion of independent sellers, store employees, and food processing workers.

Furthermore, Panel B shows that the impact on informal employment is limited

among white-collar occupations, with no significant effects observed. But, among

blue-collar jobs, the most substantial negative effect on informal employment is also

found in the Construction sector.
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Table 1.5: Venezuelan migration and informal labor outcomes by job profile at the
productive sector level

All Manufac. Construc. Commerce Transport Real Services
sectors Estate

Panel A. Informal hourly wages
White-Collar jobs

OLS
Share of migrants 0.005 0.093 0.088 0.004 -0.139* -0.044 0.028

(0.028) (0.082) (0.132) (0.042) (0.075) (0.038) (0.034)
2SLS
Share of migrants 0.030 0.079 0.102 0.009 0.068 -0.004 -0.001

(0.029) (0.064) (0.107) (0.031) (0.058) (0.031) (0.040)
Blue-collar jobs

OLS
Share of migrants -0.036*** -0.026 -0.074*** -0.015 -0.017 -0.085* 0.003

(0.011) (0.023) (0.025) (0.014) (0.029) (0.045) (0.024)
2SLS
Share of migrants -0.050*** -0.014 -0.138*** -0.027** -0.024 -0.096*** -0.004

(0.009) (0.027) (0.032) (0.012) (0.031) (0.027) (0.020)
Panel B. Informal employment

White-collar jobs
OLS
Share of migrants 0.004 0.029 0.040 -0.015 -0.017 -0.041 0.028*

(0.023) (0.066) (0.108) (0.032) (0.039) (0.025) (0.016)
2SLS
Share of migrants 0.002 -0.001 0.026 0.020 -0.011 -0.024 0.001

(0.018) (0.034) (0.074) (0.025) (0.038) (0.021) (0.011)
Blue-collar jobs

OLS
Share of migrants -0.009 0.004 -0.045* -0.008 0.010 -0.027 0.015

(0.006) (0.024) (0.022) (0.008) (0.020) (0.036) (0.018)
2SLS
Share of migrants -0.012*** 0.036 -0.073*** -0.003 -0.001 -0.039 -0.002

(0.005) (0.032) (0.027) (0.009) (0.019) (0.024) (0.012)
Panel C. First-stage
Share of migrants
Ven2005× D:3 0.223*** 0.212*** 0.224*** 0.226*** 0.219*** 0.217*** 0.229***
× MigFluC (0.017) (0.016) (0.019) (0.017) (0.020) (0.016) (0.019)

R2 0.90 0.91 0.90 0.90 0.90 0.92 0.90
Kleibergen-Paap F 134.6 135.1 103.3 134.1 100.3 194.4 119.2
Observations 720 120 120 120 120 120 120

Dependent variables are the logarithm of real hourly wages of informal local workers interacted with
the share of informal employment of local by sector (Panel A) and the logarithm of the share of local
workers per sector (Panel B), both measured at the department/sector/year level for white-collar and
blue-collar jobs. Each cell reports the regression of the variable in the row by the model in the column,
and the coefficients are already multiplied by 100. Standard errors clustered at the department level
are reported in parentheses (*** p<0.01, ** p<0.05, * p<0.1). All regressions include department and
year fixed effects. The regression for the full sample (All sectors) additionally includes sector fixed
effects. Control variables include 2018 population × year dummies, and the output-input matrix ×
time-varying GDP by department and sector level. I use national weighted samples from the GEIH.

1.5.3. At the firm size level

As previously discussed, informal workers are predominantly concentrated in low-

productivity structures such as micro and small firms, as well as in self-employment,

which increases their vulnerability to labor substitution and downward pressure on

wages. Panel A of Table 1.6 shows that self-employed workers experience the most
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pronounced wage declines across nearly all sectors, with particularly strong effects

in Construction, for each one-percentage-point increase in the share of employed

Venezuelan migrants, informal hourly wages among the local self-employed fall by

approximately 0.14%, and by 0.11% among workers in micro firms. In the Commerce

sector, wage reductions are observed exclusively among informal employees in small

firms. A particularly consistent pattern emerges in the Real Estate sector, where

informal wages decline across all firm sizes. The effect is especially pronounced in

small firms, with wages decreasing by 0.28% for each one-percentage-point increase

in migrant participation.

In terms of employability, Panel B reveals that declines in informal employment

are most pronounced within micro and small firms. At the sectoral level, these

reductions are primarily driven by the Construction sector, both among the self-

employed and those working in small firms, as well as by the Transport sector in the

self-employment and micro-firm segments, and by the Services sector within small

firms. These patterns are consistent with previous findings that highlight a high

concentration of blue-collar and low-skilled occupations in these sectors, making

them particularly susceptible to labor displacement effects in the face of migration

shocks.

These outcomes can also be understood through the lens of occupational mis-

match and substitution dynamics documented in the literature. Studies by Caruso

et al. (2019) and Delgado-Prieto (2024) for the case of Venezuelan immigrants in

Colombia, and Olivieri et al. (2021) in Ecuador, show that migration flows often

lead to skill mismatches in the host labor market, whereby qualified workers, unable

to validate credentials or access suitable jobs, enter occupations that do not align

with their training. As described by Nowotny (2012), this “brain waste” phenomenon

reflects migrants’ willingness to accept lower-skilled positions in exchange for labor

market access or relatively higher earnings. From the firms’ perspective, this scenario

generates strong incentives to substitute capital with lower-cost labor by hiring

overqualified migrants at suppressed wages, particularly in low-productivity sectors.
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Table 1.6: Venezuelan migration and informal wages by firm size at the productive
sector level

All Manufac. Construc. Commerce Transport Real Services
sectors Estate

Panel A. Informal wages
Self-employed workers

OLS
Share of migrants -0.037** -0.004 -0.116* -0.006 -0.025 -0.056* -0.016

(0.014) (0.041) (0.065) (0.021) (0.027) (0.028) (0.040)
2SLS
Share of migrants -0.060*** -0.068** -0.143*** 0.002 -0.057*** -0.035* -0.040*

(0.009) (0.027) (0.036) (0.019) (0.019) (0.021) (0.024)
Micro firms

OLS
Share of migrants -0.029 -0.020 0.035 -0.006 -0.052 -0.157* 0.024

(0.032) (0.033) (0.085) (0.016) (0.089) (0.077) (0.044)
2SLS
Share of migrants -0.064*** 0.018 -0.111** -0.013 -0.195** -0.143*** 0.048

(0.024) (0.053) (0.044) (0.016) (0.085) (0.053) (0.033)
Small firms

OLS
Share of migrants -0.034 0.014 -0.016 -0.053 -0.115 -0.152 0.116*

(0.027) (0.067) (0.052) (0.036) (0.154) (0.130) (0.063)
2SLS
Share of migrants -0.042** 0.029 -0.042 -0.032* -0.045 -0.278** 0.066

(0.017) (0.075) (0.039) (0.019) (0.101) (0.123) (0.058)
Panel B. Informal employment

Self-employed workers
OLS
Share of migrants -0.012 0.023 -0.080 -0.015 0.003 -0.013 0.011

(0.008) (0.035) (0.052) (0.020) (0.018) (0.031) (0.024)
2SLS
Share of migrants -0.028*** -0.019 -0.082** 0.003 -0.027* -0.029 -0.003

(0.005) (0.026) (0.035) (0.016) (0.015) (0.023) (0.017)
Micro firms

OLS
Share of migrants -0.018 -0.012 0.047 0.015 -0.078 -0.036 -0.047

(0.023) (0.041) (0.074) (0.012) (0.055) (0.049) (0.029)
2SLS
Share of migrants -0.047*** 0.017 -0.049 0.017* -0.175*** -0.093** -0.006

(0.017) (0.058) (0.044) (0.009) (0.049) (0.037) (0.021)
Small firms

OLS
Share of migrants -0.033* -0.006 -0.070 -0.040 -0.080 -0.029 0.026

(0.019) (0.063) (0.054) (0.033) (0.115) (0.096) (0.047)
2SLS
Share of migrants -0.042*** 0.033 -0.136*** 0.002 -0.017 -0.105 -0.081***

(0.010) (0.066) (0.039) (0.017) (0.086) (0.095) (0.028)
Panel C. First-stage
Share of migrants
Ven2005× MigFluC 0.223*** 0.178*** 0.281*** 0.317*** 0.162*** 0.122*** 0.174***
× D:3 (0.018) (0.025) (0.052) (0.026) (0.011) (0.012) (0.019)

R2 0.729 0.82 0.76 0.94 0.84 0.75 0.87
Kleibergen-Paap F 117.8 138.1 107 113.7 65.13 172.2 86.63
Observations 720 120 120 120 120 120 120

Dependent variables are the logarithm of real hourly wages of informal local workers interacted with
the share of informal employment of local by sector (Panel A) and the logarithm of the share of local
workers per sector (Panel B), both measured at the department/sector/year level for self-employed
and employees in firms with less of 20 workers and more than 20 workers. Each cell reports the
regression of the variable in the row by the model in the column, and the coefficients are already
multiplied by 100. Standard errors clustered at the department level are reported in parentheses (***
p<0.01, ** p<0.05, * p<0.1). All regressions include department and year fixed effects. The regression
for the full sample (All sectors) additionally includes sector fixed effects. Control variables include
2018 population × year dummies, and the output-input matrix × time-varying GDP by department
and sector level. I use national weighted samples from the GEIH.
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In light of the observed decreases in employment and wages within certain firm

structures in specific sectors, I examine the potential impact of migrant labor partic-

ipation on sector-level productivity. A growing body of literature has documented

that migration can positively influence the productivity of host economies. However,

these gains tend to materialize only when migrants possess sufficiently high skill

levels (G. J. Borjas, 2019; Cooray, 2014; D’Auria et al., 2008; Kahanec and Pytlikova,

2017; Manole et al., 2017; Orefice, 2010; Pouliakas et al., 2014; Tondl and Huber,

2012).

In the case of Colombia, Table 1.7 shows that Venezuelan migration has no

significant effects on sectoral productivity. This result likely reflects the fact that

the majority of Venezuelan immigrants are competing in the low-skilled segment,

predominantly employed in less productive segments of the informal labor market.

As such, their contribution may not be sufficient to generate observable productivity

improvements at the aggregate sector level.

Table 1.7: Venezuelan migration and productivity by sector

All Manufac. Construc. Commerce Transport Real Services
sectors Estate

Panel A. 2SLS
OLS
Share of migrants -0.011 0.048 -0.002 -0.009 -0.004 -0.036 -0.037

(0.015) (0.051) (0.008) (0.012) (0.004) (0.053) (0.042)
2SLS
Share of migrants 0.002 -0.050 0.004 0.003 0.000 -0.004 0.023

(0.015) (0.054) (0.008) (0.004) (0.003) (0.038) (0.034)
Panel B. First stage
Share of migrants
Ven2005× MigFluC 0.230*** 0.227*** 0.229*** 0.231*** 0.229*** 0.227*** 0.232***
D:3 (0.019) (0.017) (0.020) (0.019) (0.025) (0.015) (0.022)

R2 0.89 0.91 0.89 0.89 0.88 0.91 0.89
Kleibergen-Paap F 143.7 142.4 108.6 116 66.94 174.6 88.81
Observations 720 120 120 120 120 120 120

Dependent variable is the productivity index, calculated with the real GDP related to the total
working hours × occupied population by department and sector. Each cell represents the regression
of the variable in the row by the model in the column. I cluster at the department level. I use
national weighted samples from GEIH and year and department × sector fixed effects. For the All
sector regression. I control for 2018 population × year dummies. Confidence intervals of 95% are
used. *** p<0.01, ** p<0.05, * p<0.1.

Lastly, I examine whether the intensity of weekly working hours among informal

local workers changes in response to the migration shock. As previously illustrated

in Figure 1.4b, the presence of migrants is generally associated with an increase in
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weekly working hours. However, the magnitude of this effect varies across sectors.

Table 1.8 confirms this pattern, a one-percentage-point increase in the share of

Venezuelan migrants in the labor market is associated with a 0.02% increase in the

weekly working hours of informal local workers. This effect is primarily driven by the

Manufacturing and Commerce sectors, which also have the highest levels of migrant

participation.

Table 1.8: Venezuelan migration and weekly working hours (log)

All Manufac. Construc. Commerce Transport Real Services
sectors Estate

Panel A. 2SLS
OLS
Share of migrants 0.007 -0.001 -0.039** 0.010 0.030** -0.021 0.006

(0.006) (0.031) (0.018) (0.010) (0.014) (0.025) (0.018)
2SLS
Share of migrants 0.017*** 0.067** -0.043 0.027*** 0.043 -0.000 -0.013

(0.005) (0.029) (0.027) (0.009) (0.028) (0.027) (0.011)
Panel B. First stage
Share of migrants
Ven2005× MigFluC 0.230*** 0.227*** 0.229*** 0.231*** 0.229*** 0.227*** 0.232***
D:3 (0.019) (0.017) (0.020) (0.019) (0.025) (0.015) (0.022)

R2 0.89 0.91 0.89 0.89 0.88 0.91 0.89
Kleibergen-Paap F 117 151.5 101.2 75.93 71.90 187.7 81.70
Observations 720 120 120 120 120 120 120

Dependent variable is the logarithm (log) of the weekly working hours of informal local workers by
department/year/sector. Each cell represents the regression of the variable in the row by the model
in the column. I cluster at the department level. I use national weighted samples from GEIH and year
and department × sector fixed effects. For the All sector regression. I control for 2018 population ×
year dummies. Confidence intervals of 95% are used. *** p<0.01, ** p<0.05, * p<0.1.

1.6. Heterogeneous effects

Figures 1.5 and 1.6 present the heterogeneous effects of migration on informal labor

outcomes for local workers across different sub-population groups. Overall, most

subgroups experience declines in both hourly wages and employment across sectors,

although the magnitude and direction of these effects vary by demographic and skill

profile. In the Manufacturing sector, females suffer a significant decline in wages,

and informal employment increases for men. In contrast, the Construction sector

exhibits consistent wage declines across all groups, but an exceptional increase on

female wages. However, when it comes to employment, females in that sector are

negatively affected by the shock. In commerce, wages decline for the less educated,

particularly in sectors such as real estate and services.
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When examining age groups, all of them simultaneously experience significant

wage declines in Construction, but the youngest and the oldest are the ones who

experience the most significant declines in employment for the sector. In the Real

Estate industry, the hourly wages of middle-aged workers are the most adversely

affected. Regarding employment responses, declines are more pronounced among

the youngest and the oldest workers in Construction.

Finally, when disaggregating by education level, both wage and employment

losses are predominantly concentrated among workers with lower levels of schooling

among almost all sectors, which is consistent with the findings across WC and BC

roles in Table 1.5.
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Figure 1.5: Heterogeneous effects of Venezuelan immigration on informal wages of
locals by productive sector

(a) Manufacturing (b) Construction

(c) Commerce (d) Transport

(e) Real Estate (f) Services

I calculate data for 24 urban areas, representative of approximately 98% of the population, using sampling
weights from the GEIH (2018). I consider the population between 18 and 64 years old. I calculate shares
related to the entire employed population of the sample. I define High-skilled workers as the working
population with 11 or more years of education, and low-skilled as the working population with less than
11 years of education. I define Formal workers as those who contribute to the social security system
(health and pension); informal workers don’t contribute. In Other sectors, agriculture and mining are
included, as well as the public services sector. I do not take them in the analysis as my data is mainly
observed at the urban level.
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Figure 1.6: Heterogeneous effects of Venezuelan immigration on informal employment
of locals by productive sector

(a) Manufacturing (b) Construction

(c) Commerce (d) Transport

(e) Real Estate (f) Services

I calculate data for 24 urban areas, representative of approximately 98% of the population, using sampling
weights from the GEIH (2018). I consider the population between 18 and 64 years old. I calculate shares
related to the entire employed population of the sample. I define High-skilled workers as the working
population with 11 or more years of education, and low-skilled as the working population with less than
11 years of education. I define Formal workers as those who contribute to the social security system
(health and pension); informal workers don’t contribute. In Other sectors, agriculture and mining are
included, as well as the public services sector. I do not take them in the analysis as my data is mainly
observed at the urban level.



Venezuelan migration, wages and employment of informal workers
in Colombia at the sector level 35

1.7. Robustness checks

To assess the robustness of the main estimates, I perform several sensitivity checks.

As a first exercise, I exclude the border departments between Colombia and Venezuela

(Boyacá, Cesar, La Guajira, and Norte de Santander). This restriction helps ensure

that early settlement patterns or migration spillovers do not disproportionately drive

the results in these areas, which may operate under different labor market dynamics.

Figures 1.8a and 1.8b in the Appendix show that, in general, the main wage and

employment effects remain unchanged.

Second, the estimated effects could be sensitive to the specific baseline year

used to capture historical migrant settlements. To ensure that the results are not

driven exclusively by the 2005 census data, I re-estimate the model using the 1993

Population Census as the basis for constructing migrant networks. As shown in

Figure 1.9, this alternative specification allows me to confirm that the results are

robust to different definitions of historical settlement patterns.

Finally, one might be concerned that pre-existing departmental characteristics,

such as safety, quality of public services, local economic dynamics, or public spend-

ing, could influence both migration patterns and labor market outcomes, thereby

confounding the identification strategy. To address this, I test for the presence of

differential pre-trends across departments. Figure 1.10 shows that the evolution

of migration is not systematically related to pre-treatment characteristics at the

departmental level. The proposed instrument remains a strong predictor of migrant

inflows, even after accounting for these pre-trends, supporting its validity for causal

inference.

1.8. Discussion and conclusions

The Venezuelan diaspora constitutes one of the most significant demographic phe-

nomena in recent Latin American history. The socioeconomic vulnerabilities of

Venezuelans prompted a massive migration to improve their living conditions, lead-

ing to an increase in the labor supply for recipient countries. Colombia is its main



36 Three essays on migration and education

recipient, but the higher informality rates characterized by a low-skilled workforce

generate a challenging scenario for the dynamics of its labor market. Migrants

compete with their local peers by offering lower reservation wages, which triggers

downward pressure on informal wages, even if they arrive in the destination country

with high skills or education levels.

This study yields three main findings. First, the effects of Venezuelan migration

on informal hourly wages and employment are heterogeneous across sectors. Wages

and employment responses vary in elasticity to the shocks, leading in some cases

to a substitution dynamic between migrants and local workers, particularly among

the low-skilled segment. These substitution effects are most pronounced in the

Construction, Commerce, and Real Estate sectors. Moreover, the case of Real Estate

is especially notable due to the high concentration of low-skilled occupations such as

cleaning and security services.

A potential explanation for this result is that migrants experience higher job

separation rates, which reinforces downward pressure on wages and intensifies sub-

stitution effects for local workers across sectors, particularly in those with high

migrant concentration (Caruso et al., 2019; Nanos and Schluter, 2014), such as for

the low-skilled workers in Construction, Commerce and Services sectors. In this

respect, immigrants are often willing to accept lower wages than natives, even when

they possess similar productivity levels and occupy the same types of jobs. This

phenomenon, commonly referred to as the "migration effect", is associated with

their higher unemployment rates, as shown in Table 1.1.

Second, the evidence suggests that micro and small firms respond strategically

to the labor supply shock by hiring migrants at lower wages, especially in the

Construction, Real Estate, and Services sectors. These firms, which often operate

with low to medium productivity levels and limited regulatory oversight, appear to

absorb migrant labor as a cost-reduction strategy. This mechanism is consistent

with findings by Delgado-Prieto (2024) and Borjas (2014), and also reinforces the

fact that I do not observe significant effects on productivity at the sector level.

Last, a third point relates to the use of factors and the effects of migration.
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As depicted in Figure 1.2, most of the sectors are capital-intensive; however, I

find declines in both wages and employment for the Real Estate sector, the most

capital-intensive among all. That is, the effects in this sector, highly intensive in

capital, are driven by labor-intensive roles. That is why I find that BC roles are the

most affected, and WC do not show a significant response to the labor supply shock.

The particular case of Venezuelan immigration to Colombia presents two defin-

ing characteristics. First, Venezuelan migrants were forcibly displaced due to severe

economic and political conditions in their country of origin. This displacement dis-

proportionately affected vulnerable populations, many of whom arrived in Colombia

without the resources to immediately access formal employment, contributing to high

unemployment rates among migrants in the host country. Second, these migrants

primarily compete in a segment of the labor market dominated by low-skilled and

informal occupations. Because entry barriers in this segment are relatively low, the

arrival of a large pool of migrants willing to accept lower wages facilitates their rapid

insertion.

However, as shown in Figure 1.1c, most sectors, regardless of formality composi-

tion, are predominantly composed of low-skilled labor. The exceptions are the Real

Estate and Services sectors, where formal employment is primarily concentrated

among high-skilled workers. Interestingly, I find modest but statistically significant

declines in formal wages in these two sectors, yet no significant changes in formal

employment. Under this context, even in segments of the formal labor market with

higher skill intensity, the migration shock may exert some wage pressure without

necessarily leading to job displacement, possibly due to greater rigidity in formal

contracts or the Minimum Wage threshold.

In light of these findings, the analysis holds important implications for the

design of differentiated public policies in response to labor supply shocks. Given that

the Colombian labor market is predominantly informal and composed of low-skilled

workers, targeted interventions are needed to mitigate the adverse effects of large-scale

migration. My results provide a framework for policies that promote the inclusion

of migrants into formal and regulated labor market segments, while simultaneously
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investing in human capital development to reduce vulnerability among both local

and immigrant workers. Moreover, the evidence of this work highlights that a large

share of the Colombian workforce remains highly exposed to displacement risks,

particularly in sectors where informal, low-skilled, and labor-intensive occupations

dominate, such as the Construction and Real Estate sectors, and where migrants

can more easily compete by accepting lower wages.



1.A Appendix

1.A.1.

Table 1.9: White-collar and Blue-collar jobs participation by productive sector -
Informal employment (2018)

Job profile Manufac Construc. Commerce Transport Real Services
Estate

Panel A. White collar jobs
Administrative agents 8.04 13.09 18.79 11.48 20.67 6.83
Administrative supervisors 52.23 4.86 47.94 23.85 5.20 7.54
Entertainment workers 3.40 0.00 2.06 0.04 4.25 9.54
Financial workers 10.79 8.45 13.97 4.93 26.19 2.72
Healthcare professionals 0.96 0.01 0.17 0.00 0.19 3.81
Scientists and related 17.08 65.99 11.23 4.93 32.69 28.69
Secretaries and typists 3.38 3.63 1.72 51.63 5.47 3.08
Service workers not classified 4.11 2.85 4.27 6.46 4.34 37.80
Observations 749 286 3,647 1,778 2,730 4,525
Panel B. Blue-collar jobs
Agricultural workers 0.16 0.00 0.20 0.05 0.27 0.27
Cleaning and security workers 0.62 0.49 1.38 1.53 78.91 57.31
Sellers (Independent/employees) 8.31 0.08 59.60 0.94 7.03 6.02
Bricklayers and manual laborers 2.48 91.26 1.02 0.17 1.20 0.06
Drivers, couriers, and storage 3.25 0.99 2.99 95.86 2.99 2.17
Electricians and electronics tech. 0.11 4.94 1.67 0.39 1.67 0.13
Food processing workers 24.06 0.07 21.32 0.03 0.44 1.61
Hairdressers and beauty specialists 0.05 0.01 0.01 0.00 0.04 30.24
Machine technicians and operators 29.34 1.73 7.31 0.08 0.39 0.18
Miners and stonecutters 0.00 0.00 0.00 0.02 0.00 0.00
Sculptors/glassmakers/craftsmen 10.74 0.20 0.60 0.00 6.61 1.12
Tailors and dressmakers 20.47 0.01 1.46 0.11 0.13 0.02
Unskilled laborers not classified 0.40 0.20 2.44 0.68 0.32 0.88
Observationd 13,708 12,505 45, 543 13,261 6,612 14,731

I use CIIU classification. I calculate percentages with weighted sample, as a proportion of informal workers,
including migrants. I define white-collar jobs as those performed in offices and requiring mental rather than
physical effort, and blue-collar jobs as their opposite. Source GEIH-DANE (2018)
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1.A.2.

Figure 1.7: Share of employed Venezuelan migrants (2019)

I use weighted samples to calculate the share (%) of employed Venezuelan migrants who reported arriving
in Colombia within the past 12 months, relative to the total population of 24 urban areas, representative
of 98% of the total population in the country. Source: GEIH-DANE, 2019
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1.A.3.

Figure 1.8: Robustness test: Excluding main border cities

(a) wages of informal employment (b) local informal employment

Dependent variables are the logarithm of real hourly wages of informal local workers (Panel A) and the log-
arithm of the number of informal local workers (Panel B), both measured at the department/sector/year
level. Each estimate reports a different regression of the variables, taking out each department. Standard
errors clustered at the department level are reported in parentheses (*** p<0.01, ** p<0.05, * p<0.1).
All regressions include department and year fixed effects. The regression for the full sample (All sectors)
additionally includes sector fixed effects. Control variables include age, education level, 2018 population
× year dummies, and the output-input matrix × time-varying GDP by department and sector level. I
use national weighted samples from the GEIH.

Figure 1.9: Robustness test: Venezuelans past settlement in 2005 vs. 1993

(a) wages of informal employment (b) local informal employment

Dependent variables are the logarithm of real hourly wages of informal local workers (Panel A) and the log-
arithm of the number of informal local workers (Panel B), both measured at the department/sector/year
level. Each estimate reports a different regression of the variables, taking out each department. Standard
errors clustered at the department level are reported in parentheses (*** p<0.01, ** p<0.05, * p<0.1).
All regressions include department and year fixed effects. The regression for the full sample (All sectors)
additionally includes sector fixed effects. Control variables include age, education level, 2018 population
× year dummies, and the output-input matrix × time-varying GDP by department and sector level. I
use national weighted samples from the GEIH.
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Figure 1.10: Robustness test: Controlling by department pre-trends

(a) wages of informal employment (b) local informal employment

Dependent variables are the logarithm of real hourly wages of informal local workers (Panel A) and the log-
arithm of the number of informal local workers (Panel B), both measured at the department/sector/year
level. Each estimate reports a different regression of the variables. Standard errors clustered at the
department level are reported in parentheses (*** p<0.01, ** p<0.05, * p<0.1). All regressions include
department and year fixed effects. The regression for the full sample (All sectors) additionally includes
sector fixed effects. Control variables include age, education level, 2018 population × year dummies, and
the output-input matrix × time-varying GDP by department and sector level. I use national weighted
samples from the GEIH.
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2.1. Introduction

Between 2013 and 2023, Colombia became the primary destination for approximately

7.7 million Venezuelan migrants, with roughly 37.5% of them choosing the country

due to its social and geographical proximity (R4V, 2023). This unprecedented inflow

created a significant shock to the Colombian labor market, as Venezuelan migrants

sought better living conditions in the context of the economic and humanitarian

crisis affecting their home country.

In response to this shock, the Colombian labor market has faced a range

of challenges. In many cases, factors such as the overqualification of migrants,

mismatched skill levels for available job vacancies, the lack of formal recognition

of foreign academic certificates, barriers to accessing banking services, irregular

migration status, and limited knowledge about formal contracting procedures have

discouraged both employers and migrants from participating in the formal labor

market, among other issues. These obstacles have persisted despite institutional

efforts by the Colombian government to regularize migrants’ status and enforce

compliance with labor regulations (Bahar et al., 2021; Fundación ANDI, USAID,

ACDI-VOCA and Fundación Corona, 2022; García-Suaza et al., 2024; IOM-MPI,

2023; Peñaloza-Pacheco, 2019).

This scenario has raised concerns about social and labor discrimination against

Venezuelans in the host countries. There are some anecdotic reports by interna-

tional organizations suggesting xenophobia and labor discrimination, not only in

Colombia but other countries in the Latin America region. Some citizens believe

that Venezuelan migrants have come to take their jobs, relate them with criminal

networks and violence, believe that are competing with them for scarce resources

such as the COVID-19 pandemic, or employers are concerned that hiring Venezuelans

could lead them to problematic situations, among others (ACNUR, 2019; OIT, 2020;

OIT-BID, 2019). This situation can be particularly problematic, as the social and

labor exclusion of immigrants in the host country reinforces existing inequalities and

disrupts their path toward well-being, social cohesion, human capital development,

and the recognition of their skills and sense of belonging, among other positive
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outcomes typically associated with labor market access (Agyare, 2020; Ayón and

Becerra, 2013; Dietz et al., 2015; Pager et al., 2009).

Venezuelan immigrants in Colombia have reported experiencing both social

discrimination and labor exploitation. According to the Pulso de la Migración survey

conducted by the National Administrative Department of Statistics (DANE for its

acronym in spanish), approximately 26.8% of Venezuelan migrants felt discriminated

against due to their migratory status, and 33.4% reported discrimination in the

workplace. Moreover, among those who encountered barriers when seeking a job,

52.6% attributed these challenges to being asked for documents that they did not have

or that were challenging to obtain, 34.5% cited discrimination based on nationality,

and 26.2% identified low remuneration or precarious working conditions as significant

constraints (DANE, 2023).

Regarding the Employment Service Information System (SISE, for its acronym in

Spanish), between 2015 and July 2023, approximately 237,000 Venezuelan immigrants

in Colombia applied for a job through the Employability Route1. Under this

mechanism, institutions and organizations that assist immigrants upon arrival

introduce them to the Employability Route and other regularization processes.

Simultaneously, the program engages with firms and employers to inform them about

the procedures involved in recruiting Venezuelan immigrant workers.

Within this context, our study focuses on the demand side of the labor market,

specifically on whether recruiters, who serve as intermediaries between labor supply

and demand, are less likely to recommend Venezuelan candidates for job vacancies

compared with their Colombian counterparts. Such exclusion may stem from either

taste-based discrimination or statistical discrimination, whereby recruiters anticipate

that Venezuelan applicants may be less suitable for the position.

For this purpose, we employ the Incentivized Resume Rating (IRR) methodology

proposed by Kessler et al. (2019), in which recruiters evaluate a set of real résumés

from Colombian and Venezuelan candidates competing for the same job vacancy.

1This program provides channels not only to facilitate job placement for immigrants, but also to
support employers in their recruitment processes involving Venezuelan candidates (Servicio de
Empleo, 2023).
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This design seeks to replicate the actual conditions under which recruiters make hiring

decisions. Accordingly, we investigate whether the probability of being recommended

for a job is systematically associated with the candidate’s origin, particularly, whether

this probability declines when the applicant is a Venezuelan immigrant. We assess

whether recruiters tend to favor Colombian candidates over Venezuelan ones, even

when both present similar socio-demographic characteristics and equivalent skill

levels.

There is limited empirical evidence on the extent of labor discrimination against

Venezuelan immigrants in Colombia or other Latin American countries, particularly

through the use of economic or behavioral experiments. The contributions of this

research align with those of Bertrand and Mullainathan (2003), Pager et al. (2009),

Riach and Rich (1991), among others, who use field experiments to identify labor

discrimination against minority groups in developed countries.

In the specific case of discrimination against Venezuelan immigrants in Colombia,

this research builds upon studies such as Zanoni and Díaz (2024), who conducted a

multi-purpose field experiment with 574 real estate agents and found evidence of

discrimination in the housing rental market. The study reported that agents were

24.5 percentage points more likely to choose Colombian families over Venezuelan ones.

During the COVID-19 pandemic, Chatruc and Rozo Villarraga (2022) implemented

an online survey experiment with Colombian participants and found that natives

expressed increased resentment toward migrants during periods of economic crisis.

Specifically, respondents in the treatment group held more negative views about

the economic contributions of migrants (0.07 standard deviations lower than the

control group) and their tax contributions (0.19 standard deviations lower). Notably,

these attitudes were reversed when participants were exposed to positive news about

the successful development of a COVID-19 vaccine. Additionally, Torres (2021)

conducted a correspondence study in Peru with ficticious résumés and found that

Venezuelan applicants were 4 percentage points less likely to receive a job callback

compared to their Peruvian counterparts. Importantly, this discrimination persisted

even when the Venezuelan applicant possessed a valid work permit.
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This research contributes to the literature on labor market discrimination

against immigrants by employing an experimental design that allows for the direct

identification of discriminatory behavior. Unlike studies that rely solely on survey

responses, perceptions or fictitious résumés, this study analyzes actual decision-

making processes by observing recruiters’ behavior when evaluating real résumés. By

simulating realistic hiring scenarios, the experimental design captures how recruiters

respond to otherwise comparable candidates who differ only in their national origin.

This approach enhances external validity and provides robust evidence on whether,

and to what extent, nationality influences employment opportunities in practice.

Another contribution is that it not only measures the existence of labor dis-

crimination by observing the decisions of recruiters but also the decisions they made

based on their peers. In this sense, we look to identify that labor discrimination

against Venezuelan immigrant workers may have several sources, not only because of

a prejudice of the subject who has to decide, but also because of the social prejudice

that can be isolated from the subject’s preferences.

We find evidence of positive labor discrimination in favor of Venezuelan appli-

cants. In the first phase of our experiment, where recruiters make an individual

choice, Venezuelan candidates are approximately 60% more likely to be recommended

for a job vacancy than their Colombian counterparts. In the second phase, where

recruiters were asked to predict their peers’ choices, this probability declined to

around 39%, yet remained both positive and statistically significant. Our findings

suggest that, contrary to widespread perceptions of exclusion, Venezuelan applicants

may benefit from favorable bias in certain hiring contexts. Additionally, we find

that recruiters tend to prefer candidates who are older and have more work experi-

ence. Furthermore, we find that the choice gap is pronounced for in medium-skilled

positions and narrows for high-skilled roles

Finally, we assess whether the recruiters’ decisions are driven by perceived lower

labor performance of Venezuelan candidates rather than by taste-based discrimination

against them. Our results show that recruiters were generally able to identify the

better performing candidate in mixed nationality pairs, allowing us to reject the
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hypothesis of taste-based discrimination against Venezuelans.

Besides the introduction, this paper is divided as follows. In section 2, we indicate

the design and procedures of our field experiment; in section 3, the hypothesis on

which this study is based identifies the existence and type of labor discrimination

towards Venezuelan immigrants. Section 4 shows some descriptive statistics, and

Section 5 shows the preliminary results of the field experiment and the contrast of

the hypothesis. Finally, section 6 concludes with a discussion.

2.2. Experiment Design

Discrimination is an inevitable phenomenon, yet it is often socially undesirable.

Consequently, using direct survey questions to detect discriminatory behavior at the

individual level is not recommended. When asked about such topics, respondents may

provide socially acceptable answers or align with what they believe the interviewer

expects, rather than revealing their true preferences. This is known as social

desirability bias (Fisher and Katz, 2000; Lusk and Norwood, 2009; Norwood and

Lusk, 2011; Zerbe and Paulhus, 1987). To minimize this bias and accurately assess

whether Venezuelan immigrants are subject to labor market discrimination, and what

form this discrimination might take, we designed a behavioral laboratory experiment.

In the literature on labor discrimination, IRRs have been extensively employed

to identify hiring biases. These experiments involve presenting pairs of résumés to

employers, carefully matched in all relevant qualifications but differing in one specific

attribute, such as name, education, age, gender, ethnicity, or work experience. This

distinguishing characteristic serves as a signal to the employer, allowing researchers

to isolate its effect on hiring decisions (Abubaker and Bagley, 2017; Baert, 2018b;

Bertrand and Mullainathan, 2003; Galarza and Yamada, 2014; Kline et al., 2021;

Rooth, 2021). Then, we incentivize the reveal of their preferences using a betting

system that works as an incentive compatible mechanism. Discrimination is then

inferred from systematic differences in callback or selection rates between candidates

who are otherwise equivalent.
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In our design, we invited two types of participants. On the one hand, we

included Colombian nationals and Venezuelan immigrant workers over the age of

18, who constituted the labor supply. They where recruited through social media

and in-person outreach at specific locations in Bogotá city, where we knew potential

participants would be working. Additionally, the invitation was shared among peers,

and many contacted us via WhatsApp to express their interest in participating. A

total of 83 individuals took part in the lab sessions between June 27 and August 16,

2023, including 43 Colombians and 54 Venezuelan immigrants.

Participants who expressed interest in the experiment were invited to attend

in person at the Rosario Experimental and Behavioral Economics Lab (REBEL),

where they were registered in the lab’s Online Recruitment System for Economics

Experiments (ORSEE). Additionally, some Colombian and Venezuelan participants

from the first recruitment phase, who had previously registered in ORSEE through

earlier REBEL studies, were also invited to take part in the sessions.

Colombian and Venezuelan workers from the first phase participated in a lab

session in which they completed a set of incentivized tasks used as proxies for

productivity. These tests assess processing speed and working memory, which are

recognized as predictors of job and academic performance as shown in figures B1, B2,

B3 and B4 of the Appendix (Kausel et al., 2016; Salgado, 2017; Strittmatter et al.,

2020; Vinchur and Koppes, 2011), and have also proven useful for decision-making

in personnel selection processes (Murphy, 2002; Schmidt and Hunter, 1998; Schmitt,

2014; Vinchur and Koppes, 2011. The resulting scores allowed us to rank each

participant accordingly).

At the end of the session, each participant was asked to complete a survey

providing information about their place of birth, age, education level, and the three

most recent work experiences with the number of months in each role2. We also

asked a question regarding their feelings about labor discrimination, as shown in

Figure B5 of the Appendix.

2For classifying porpuses, we gave four options in the survey: less than 3 months, between 3 months
and 6 months, between 7 and 9 months and more than 12 months.
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Based on this information, we constructed the labor supply by building a résumé

bank that allowed us to match eight pairs of candidates for specific job vacancies,

ensuring they shared similar observable characteristics such as age, work experience,

and educational attainment.

Table 2.1 presents the résumé pairs selected from our sample. We included four

mixed-origin pairs (Venezuelan/Colombian) and four same-origin pairs (either two

Colombians or two Venezuelans), which serve as controls. Each pair was matched

to a specific job vacancy, chosen according to the required skill level, as detailed in

column 7. It is important to note that, for estimation purposes, we created a Labor

Experience Index; however, the pairs were presented with the three most recent work

experiences for each candidate, including the duration of each position.

The primary differences between candidates within each pair were their place of

birth and type of identification document. Additionally, candidates varied in their

ranking on the cognitive task, enabling us to define a better performed candidate

for each pair. Finally, to ensure comparability in candidate characteristics across

pairs, we estimated the mean differences between candidates within each pair. These

differences were not statistically significant, confirming that the pairing procedure

successfully balanced observable attributes.
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Table 2.1: Pairs of selected resumes for recruiters’ evaluation in first and second
phase

Round Better Nationality Age Labor Education Job vacancy
Performed Experience Level (Skill level)

Index

1 A Colombian 26 44 Technical Elderly Caregiver
Venezuelan 32 68 Technical (Medium)

2 A Venezuelan 37 17 Elementary Storage Inventory Assistant
Colombian 28 22 Elementary (Medium)

3 B Venezuelan 28 38 College Route assistant
Venezuelan 30 46 College (Low)

4 A Colombian 33 56 High-school Industrial Truck Operator
Colombian 30 56 High-school (Medium)

5 A Venezuelan 30 41 Technical Construction assistant
Venezuelan 33 20 Technical (Low)

6 A Colombian 34 54 Technical Route coordinator
Colombian 27 22 Technical (Medium)

7 B Colombian 40 38 Technical Packaging machine operator
Venezuelan 35 18 Technical (Medium)

8 B Venezuelan 33 72 College Musician for events
Colombian 24 126 College (High)

Mean difference 3.0 -3.5
(p-value) (0.120) (0.796)

Note: This table reports the candidates’ information showed to firms and recruiters for making their
choices. The Work Experience Index is calculated as a weighted sum of the three most recent job
experiences of the participants in the first stage (duration and skill type classified by O*NET), where
the most recent job carries the highest weight and the oldest the lowest.

On the other hand, we included recruiters from employment agencies, who are

responsible for the routine tasks of receiving, evaluating, and selecting applicants’

résumés to recommend them for job vacancies. These recruiters were invited to our

stusy through the National Association of Family Compensation Funds (ASOCAJAS,

for its acronym in Spanish), an organization that maintains direct communication

with employment agencies across the country.

Recruiters were invited to participate in an in-person lab session at REBEL.

At the beginning of the session, each recruiter was asked to complete one of the

four cognitive tasks previously performed by the candidates in the first stage. The

specific task assigned (Coding Words) was selected due to its predictive power over

performance in the remaining tasks (see Table 2.11 in the Appendix). This step

aimed to familiarize recruiters with the nature and difficulty of the tasks undertaken

by both Venezuelan and Colombian participants, while minimizing cognitive fatigue.

Upon completing the task, each recruiter received a monetary endowment equivalent
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to 250 tokens3.

Consequently, each recruiter was presented with the previously mentioned

eight pairs of résumés we build, as illustrated in the example in Figure 2.A.1 in

the Appendix. Before making any decisions, recruiters were informed that all

candidates had completed the same cognitive task they had just undertaken, and

that performance on this task would serve as a proxy for productivity. Accordingly,

the candidate with the better task performance is assumed to be more productive.

However, recruiters were not provided with the candidates’ actual test scores or

ranking within each pair.

For the mixed-origin pairs (1, 2, 7, and 8 of Table 2.1), we alternated the

on-screen placement of candidates by nationality, so that each appeared in both

the left-hand position (Position A) and the right-hand position (Position B). In

addition, each of the eight résumé pairs was displayed in random order; for instance,

the first pair shown to a recruiter could correspond to pair number 6, followed by

pair number 4, and so on, until all eight rounds were completed.

One limitation of our experimental design concerns the composition of our

candidates’ pool, which predominantly includes individuals with low to medium skill

levels, according to the O*NET Job Zones classification. Consequently, we were

unable to construct résumé pairs suitable for white-collar positions. Nevertheless,

this limitation reflects the labor market realities faced by Venezuelan migrants in

Colombia. According to Bahar et al. (2021), Bonilla-Mejía et al. (2020), and DANE

(2021), between 80% and 90% of Venezuelan immigrants are employed in the informal

sector, primarily in low- to medium-skilled occupations.

For each résumé pair, in the first phase of recruiters exercise, they were presented

with the following question: “Candidate A and Candidate B are applying for a job

vacancy as (job vacancy). Who do you believe performed better on the cognitive

task and is therefore expected to have a better work performance?” In this context,

recruiters had to base their decisions solely on the résumé information and their own

beliefs regarding each candidate performance, across all eight evaluation rounds.

3Each 10 tokens equals to COP $2,000
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Next, in the second phase, recruiters were asked to predict the behavior of their

peers participating in the same session. They were shown the same eight pairs of

résumés appying for the same role, but responded to a slightly modified question:

Candidate A and Candidate B are applying for a job vacancy as (job vacancy). Who

do you think was most frequently selected by the participants in this room during the

previous stage?.

In each selection round of the two phases, recruiters used a betting mechanism

designed to incentivize the revelation of their true preferences. At the beginning of

the session, they received a monetary endowment converted into tokens, which they

could allocate to the candidate they believed was better suited for the job. Recruiters

were instructed that they could bet any amount between 0 and 100 tokens for each

round of résumés in the first phase and 50 tokens for each round of résumés in the

second phase. If the candidate they bet on was objectively the better performer,

they would receive a monetary gain; otherwise, they would incur a loss.

With this in mind, participants were informed that gains and losses would

accumulate across rounds, and that the 250 tokens earned for completing the Coding

Words task at the beginning would be used to offset potential losses or increase

total gains. The were also awarded that four out of the eight rounds would be

randomly selected for actual payment at the end of the session. Additionally, if total

losses exceeded accumulated gains, including the 250 initial tokens, participants

had to leave the session with no earnings. This incentive compatible design ensured

that recruiters had a financial stake in accurately identifying the most productive

candidate, thereby motivating them to reveal their true beliefs (Azrieli et al., 2018;

Danz et al., 2024; Toulis et al., 2015; Voslinsky and Azar, 2021).

This approach aligns with the Incentivized Resume Rating (IRR) methodology

proposed by Kessler et al., 2019, which demonstrates that combining real résumés

with incentive compatible mechanisms produces more accurate and policy relevant

insights into employer preferences. By using authentic candidate profiles rather than

fictitious ones, we aim to prevent potential skepticism from recruiters regarding the

credibility of the résumés, which could otherwise compromise the realism of the task
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and weaken the external validity of our findings. This design choice allows for a more

faithful representation of actual labor market dynamics and enhances the robustness

and generalizability of our experimental results.

At the end of the exercise, recruiters were asked to complete a questionnaire

collecting socio-demographic information, including age, gender, and education

level. Additionally, we included a set of seven validated hypothetical scenarios to

assess individual risk preferences, following the methodology proposed by Dohmen

et al., 2011. This allows us to explore whether risk aversion may act as a potential

determinant of discriminatory behavior in the labor market (Baert, 2018a; Lippens

et al., 2021; Zhan and Deole, 2022).

To obtain a consistent and valid measure of risk propensity, we constructed an

index using a Confirmatory Factor Analysis (CFA)4, which is subsequently used in

regression analyses to assess whether risk attitudes systematically correlate with

discriminatory patterns in recruiters’ decision-making.

To complement this analysis, we also examine discriminatory beliefs by incor-

porating into the questionnaire a set of adapted items from the Latinobarómetro

survey. These items were selected to capture attitudinal dimensions particularly

relevant to our context. As with the risk preference measure, we also constructed a

summary index using CFA to capture latent discriminatory predispositions5.

2.3. Hypothesis

We formulate three hypotheses concerning recruiters’ decision-making behavior in

the context of candidates evaluation. Relying on performance in cognitive tasks as

a proxy for labor productivity, and considering the résumé information available

to recruiters, we expect to observe systematic patterns in candidate selection if

discriminatory behavior is present.

4Lower index values indicate higher risk aversion, while higher values reflect a greater willingness
to take risks.

5Lower index values indicate weaker discriminatory tendencies, while higher values reflect stronger
discriminatory attitudes.
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Hypothesis 1: A Venezuelan candidate has a lower probability of being

recommended by a recruiter for a job vacancy compared to his Colombian counterpart.

As mentioned, to elicit recruiters’ genuine decision-making criteria, rather than

socially desirable responses, we implemented an incentive-compatible design based

on Induced Value Theory (Smith, 1976). According to this theory, revealing true

preferences requires a carefully structured reward system in which the incentives are

strong enough to outweigh alternative motivations, thereby inducing participants to

act in alignment with their actual preferences and beliefs (Dixit et al., 2017; Goodie,

2003; Kausel et al., 2016).

The monetary earnings of recruiters in the experimental exercise could increase,

decrease, or remain unchanged depending on the accuracy of their decisions. Based

on résumé information and the expected productivity associated with the cognitive

tasks, recruiters were expected to infer which candidate likely performed better

and to place their bets accordingly, independently of the candidate’s nationality. If

recruiters follow this logic, they will correctly predict performance, win the bet, and

increase their utility. However, if recruiters systematically attribute lower expected

performance to Venezuelan candidates compared to Colombians, even when résumés

are comparable, this constitutes evidence of systematic discriminatory behavior. We

define this pattern of bias as Primary Bias.

Hypothesis 2: In the absence of discrimination, recruiters may still expect

their peers to discriminate towards Venezuelan candidates. That is, they believe

other recruiters are more likely to recommend Colombian candidates over equally

qualified Venezuelan ones.

Even in the absence of a Primary Bias on the part of recruiters, a bias with

similar consequences may still arise due to their perceptions about the preferences of

their peers. Specifically, if a recruiter predicts candidates’ performance independently

of nationality, but assumes that others systematically expect lower performance from

Venezuelan applicants, and therefore bets on the Colombian candidate for the job

vacancy, this constitutes discriminatory behavior driven by perceived social norms

(Bicchieri, 2005; Charness et al., 2025; Rokeach and Mezei, 1966). We refer to this
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behavioral mechanism as Secondary Bias.

Hypothesis 3: Any observed labor discrimination against Venezuelan immi-

grants is attributable to recruiters’ perceptions of lower expected performance, rather

than to taste-based discrimination.

Beyond identifying the presence of labor discrimination, we aim to distinguish

between its underlying mechanisms. The literature typically differentiates between

two broad types of discrimination, namely, statistical and taste-based. Statistical

discrimination occurs when employers rely on average group characteristics to infer

individual productivity (Arrow, [1973, 1998]; Schwab, 1986; Tomasovic-Devey and

Skaggs, 1999). In our context, this form of discrimination is reflected in recruiters’

expectations about the performance of Venezuelan immigrant candidates.

However, even when a group is known to exhibit performance levels comparable

to others, employers may still display a subjective or irrational aversion toward

that group, a phenomenon known as taste-based discrimination. In our context,

if a recruiter is repeatedly presented with pairs consisting of a Colombian and

a Venezuelan candidate with similar résumés, and systematically fails to select

the Venezuelan candidate despite superior cognitive task performance, this would

constitute evidence of taste-based discrimination against Venezuelan immigrants

(Becker, 2010; Bohren et al., 2019; Rubinstein and Brenner, 2013). Conversely, if

recruiters consistently make accurate predictions based on résumé information and

actual performance, we can rule out the presence of taste-based discrimination and

instead attribute observed disparities to statistical discrimination.

2.4. Descriptive Statistics

Our objective is to closely replicate the real conditions faced by Venezuelan immi-

grants in the Colombian labor market, as well as the decision-making environment

encountered by recruiters and employers. Unlike traditional Correspondence Testing

Experiments (CTEs), which often rely on stylized or hypothetical profiles, our labor

supply sample is built using real individuals with documented work histories and

objectively measured performance outcomes.
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We present descriptive statistics for the 83 participants who took part in

the first stage of our experimental sessions. As shown in Table 2.2, Venezuelan

immigrants and Colombian nationals in our sample exhibit highly similar observable

characteristics. Although some variation exists in individual attributes such as age,

work experience, or education level, we find no statistically significant differences

between the two groups. On average, participants are approximately 30 years old

and report comparable levels of education, typically ranging from secondary school

to technical training6. While Colombian participants show a slightly higher average

score on the Labor Experience Index, this difference is not statistically significant7.

This high degree of comparability across key dimensions strengthens the internal

validity of our experimental design, as it confirms that the matched pairs are based

on similar profiles and enables us to isolate the effect of nationality in recruiters’

decision-making.

Table 2.2: Descriptive statistics of Venezuelan immigrant workers vs. Colombian
workers

All sample Colombians Venezuelans Difference
(p-value)

Age 29.7 29.3 30 -0.667
(0.55) (0.75) (0.78) (0.559)

Labor experience Index 42.7 44.0 41.9 2.100
(2.05) (3.51) (2.52) (0.620)

Education level 2.6 2.6 2.6 -0.024
0.10 (0.13) (0.13) (0.902)

Observations 83 33 50

Table reports means and standard deviations in parentheses. Last column reports mean differences of
variables between Colombians and Venezuelans (diff mean(Colombians) - mean (Venezuelans)) and
p-value in parentheses (*** p<0.01, ** p<0.05, *p<0.1).

Table 2.3 provides additional detail on participants’ education levels and the

skill requirements of their most recent occupations. The majority of participants

have attained an education level between high school and technical training, with

a smaller share holding college degrees. Only one individual reported having no
6Participants were asked to select one of the following education levels: 1 = Elementary, 2 = High
School, 3 = Technical, 4 = College.

7The Labor Experience Index is a weighted sum based on participants’ three most recent jobs,
incorporating both job duration and skill type, following the O*NET Job Zones classification
O*NET, 2025. More recent jobs receive greater weight, while earlier jobs are weighted less.
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formal education. While a larger proportion of Colombians in the sample hold either

a high school or technical degree, college education is slightly more prevalent among

Venezuelan participants.

Regarding occupational skill levels, most participants have experience in jobs

requiring low to medium labor skills, based on the O*NET Job Zones classification.

Notably, a higher proportion of Venezuelan participants have experience in low-to-

medium skill occupations compared to their Colombian counterparts.

Table 2.3: Share of Colombians and Venezuelans by Education level and labor skills
(%)

All sample Colombians Venezuelans
Education level

Elementary 6.3 4.8 7.4
High school 4.9 50.0 46.3
Technical 29.2 31.0 27.8
College 15.6 14.3 16.7
None 1.0 0.0 1.9

Skills level (Labor experience)
Low 15.7 21.2 12.0
Low-Medium 65.1 48.5 76.0
Medium 9.6 24.2 8.0
High-Medium 9.6 6.1 4.0
High-Medium 0.0 0.0 0.0

Observations 83 33 50

This table reports the variable proportions by nationality for the whole sample. The required skills
level for job occupations is defined according to the Job Zones of the Occupational Information
Network (O*NET, 2025).

On the other hand, Table 2.4 presents key socio-demographic characteristics

of the recruiters. The sample consists of a relatively young and highly educated

group, with a high proportion of female participants. On average, participants

are 34 years old, with little variation across gender. Education levels range from

undergraduate to graduate studies, with average scores of 3.29 for women and 3.27

for men on a four-point scale8. Regarding behavioral indicators, female participants

tend to exhibit greater risk aversion, while male participants are more likely to be

8Participants were asked to select one of the following education levels: 1 = High School, 2 =
Technical, 3 = Undergraduate, 4 = Graduate.
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risk-seeking. In terms of the Discrimination Index, both groups scored close to zero,

indicating no evident discriminatory attitudes at this preliminary stage.

Table 2.4: Socio-demograpics of recruiters

Women Men
Mean SD N Mean SD N

Age 34.42 5.03 66 34.18 5.58 11
Education level 3.29 0.46 66 3.27 0.48 11
Risk Index -0.03 1.20 66 0.16 0.52 11
Dsicrimination Index 0.00 0.4 66 -0.03 0.29 11

This table reports the recruiters’ socio-demographic information collected at the end of each lab
session. Participants were asked to select one of the following education levels: 1=High school,
2=Technical, 3=Undergraduate, 4=Graduate. The Risk Index was constructed using Confirmatory
Factor Analysis (CFA) applied to responses from seven hypothetical scenarios in which participants
selected an option on a scale from 1 (completely risk-averse) to 10 (completely risk-seeking). The
Discrimination Index was also derived using CFA, based on a set of attitudinal questions adapted
from the Latinobarómetro survey.

2.5. Results

We now present the main findings of our study, organized around the three central

hypotheses. The analysis is based on the decisions made by 77 recruiters from

employment agencies. Each recruiter completed two decision-making phases, with

each phase consisting of eight rounds of candidate pair evaluations. This resulted in

a total of 16 decisions per recruiter and 308 total choices per phase, followed by a

final questionnaire, as previously described. In the first phase, participants made

individual recommendations, while in the second phase, they were asked to predict

the selections made by their peers within the same lab session.

Panel A of Table 2.5 shows that, overall, recruiters were more likely to recom-

mend Candidate B over Candidate A in the individual decision phase. The selection

gap was notably wider and statistically significant in homogeneous nationality pairs

(Colombian/Colombian or Venezuelan/Venezuelan). For heterogeneous pairs (Colom-

bian/Venezuelan), although the difference was still statistically significant, it was

smaller in magnitude. Next, in Panel B of the second phase, where recruiters were

asked to predict their peers’ choices, responses became more conservative. For het-
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erogeneous pairs, selection differences disappeared, reaching an almost 1:1 selection

ratio.

Table 2.5: Mean difference in selection of pairs of resumes by recruiters

A B Ratio
Difference
(p-value)

Panel A: First phase - Individual choice

All sample 38.2% 61.9% 0.62 -23.7%
[616] [616] (0.000)

Homogeneous pairs 32.5% 67.5% 0.48 -35.1%
[308] [308] (0.000)

Mixed pairs 43.8% 56.2% 0.78 -12.3%
[308] [308] (0.002)

Panel B: Second phase - Peers’ choice prediction

All sample 41.2% 58.8% 0.70 -17.5%
[616] [616] (0.000)

Homogeneous pairs 33.8% 66.2% 0.51 -32.5%
[308] [308] (0.000)

Mixed pairs 48.7% 51.3% 0.95 -3.6%
[308] [308] (0.520)

The table presents the selection rates for candidates A and B. The numbers in brackets indicate the
total number of resumes evaluated by recruiters. Column 4 reports the ratio of selections between
candidate A and candidate B. Column 5 displays the difference in selection rates within each type of
pair, along with the p-value that assesses the null hypothesis that the selection rates are equal.

The previous results provide an initial approximation. However, in mixed-

nationality pairs, the assignment of nationality varies between candidates; that is,

either Candidate A or Candidate B may be Colombian or Venezuelan, depending

on the round. Table 2.6 presents the average differences in selection rates within

these mixed pairs. The results reveal a clear and statistically significant preference

among recruiters for recommending Venezuelan candidates over their Colombian

counterparts. Furthermore, recruiters’ predictions about their peers’ choices closely

mirror their own individual decisions from the first phase, albeit in a slightly more

conservative direction.
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Table 2.6: Mean difference in selection of pairs of resumes by recruiters by
nationality

Colombians Venezuelans Ratio
Difference
(p-value)

Individual choice 25.6% 74.4% 0.34 -48.7%
[308] [308] (0.000)

Peers’ choice prediction 31.2% 68.8% 0.42 -37.7%
[308] [308] (0.000)

Note: The table presents the selection rates for candidates of mixed nationality. The numbers
in brackets indicate the total number of resumes evaluated by recruiters. Column 4 reports the
ratio of selections between nationalities. Column 5 displays the difference in selection rates,
along with the p-value that assesses the null hypothesis that the selection rates are equal.

Recruiters made their decisions not only based on candidates’ nationality, but

also considering other observable characteristics such as age, work experience, and

the specific job position to which each pair of candidates applied. To assess whether

nationality had an independent effect on the probability of being recommended for

a job, it is necessary to control for these attributes and distinguish between different

comparison contexts.

Specifically, in this experimental design, the treatment arises from the type of

candidate pairs that recruiters evaluated, either homogeneous nationality or mixed.

Discrimination based on nationality could only plausibly occur in the heterogeneous

setting where résumés explicitly differed by national origin. To formally capture this

contextual heterogeneity, we estimated an interacted probit model that allowed the

effect of nationality to vary by pair type, while controlling for observable résumé

characteristics that varied slightly within pairs, such as age and work experience9.

Result 1: Venezuelan candidates had a significantly higher probability of being

recommended by recruiters compared to their Colombian counterparts.

Table 2.7 presents the marginal effects of résumé characteristics on the prob-

ability of being selected across different phases. We discarded a few observations

in which recruiters chose to bet 0 tokens on either candidate, indicating that the

9Although education level was included in the résumés presented to recruiters, it was held constant
within each candidate pair by design. This allows us to isolate the effect of nationality, net of
education, under the assumption that recruiters considered both candidates to be equally qualified
in this dimension.
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decision was not made. Column 1 reports recruiters’ individual choices and, as

expected, nationality was not informative in homogeneous pairs. However, in mixed

pairs, where national origin varied between candidates, Venezuelan applicants were

53% more likely to be recommended than their Colombian counterparts. When addi-

tionally controlling for the job vacancy associated with each round, this probability

increased to 60% (Column 2).

In addition, for mixed pairs, work experience and age were positively valued; that

is, recruiters tended to recommend candidates who were older and more experienced.

In contrast, for homogeneous pairs, work experience was not a significant predictor

of recommendation, and the pattern reversed for age; younger candidates were

approximately 3% more likely to be selected.

Result 2: In the presence of positive discrimination favoring Venezuelan

candidates, recruiters predict a similar behavior among their peers. Consequently,

we find no evidence of Secondary Bias.

Consequently, when recruiters were asked to predict the choices of their peers

(Columns 3 and 4) within the same session, the estimated likelihoods were more

conservative, although the overall patterns remained consistent. In mixed pairs,

recruiters expected their peers to exhibit a preference for Venezuelan candidates, who

were 42% more likely to be recommended compared to their Colombian counterparts.

This estimated gap remained robust, at approximately 39%, even after accounting

for variation across job vacancies. Regarding labor experience and age, the observed

patterns were broadly similar to those in the individual decision phase. These results

suggest that recruiters had a reasonably accurate perception of how the market

responds to migrant participation.
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Table 2.7: Marginal Effects of resume characteristics evaluated by recruiters on the
probability of being recommended for a job position

Individual choice Peers’ choice prediction
(1) (2) (3) (4)

Nationality -0.067 0.022 -0.064 0.034
[Venezuelan=1] (0.058) (0.095) (0.062) (0.103)

Nationality×Treatment 0.532*** 0.603*** 0.419*** 0.387***
[Venezuelan=1] (0.072) (0.105) (0.084) (0.113)

Work Experience -0.002 -0.001 -0.002 -0.0002
(0.003) (0.004) (0.003) (0.004)

Work Experience×Treatment 0.007** 0.016*** 0.005 0.009*
(0.003) (0.003) (0.005) (0.005)

Age -0.034*** -0.035*** -0.035*** -0.039***
(0.010) (0.010) (0.010) (0.011)

Age×Treatment 0.051*** 0.046*** 0.049*** 0.051***

(0.012) (0.014) (0.012) (0.015)
Job vacancy controls No Yes No Yes
Observations 1,222 1,222 1,220 1,220

The dependent variable is a dummy that equals to 1 if the candidate in the pair was selected in
a given round, and 0 otherwise. Standard errors in parentheses are clustered at the recruiter level
(*** p<0.01, ** p<0.05, *p<0.1). Each column corresponds to a separate model estimation. All
regressions include job vacancy fixed effects. Homogeneous pairs refer to candidate pairs with the
same nationality (Colombian/Colombian or Venezuelan/Venezuelan). Mixed pairs refer to candidates
with different nationalities.

Table 2.8 shows substantial differences in candidate selection across job vacancies

when comparing mixed-nationality pairs, with the exception of the Musician for

Events position, where the difference was not statistically significant in either the

individual choice or the peers’ choice prediction. Interestingly, the selection gaps in

peer predictions were generally narrower than those observed in individual decisions.

These results raise the question of whether the observed nationality effects remain

significant after controlling for candidates’ observable characteristics. To address

this, we conducted a likelihood-ratio test to assess the joint significance of nationality

within a multivariate framework. The results confirm that these patterns persist

even after accounting for other résumé characteristics (j2 = 146.4, p-value = 0.000
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for individual choices; j2 = 50.8, p-value = 0.000 for peer choice predictions),

underscoring the robust role of nationality in the selection process.

Table 2.8: Candidates’ election by job vacancy in the mixed nationality pairs

Job vacancy Election rate Difference
Colombians Venezuelans (p-value)

Panel A: Individual choice

Elderly Caregiver 5.2% 94.2% -89.6%
(0.000)

Storage Inventory Assistant 7.8% 92.2% -84.4%
(0.000)

Packaging machine operator 34.2% 64.8% -31.6%
(0.000)

Musician for events 55.8% 44.2% 1.7%
(0.149)

Panel B: Peers’ choice prediction

Elderly Caregiver 19.5% 80.5% -61.0%
(0.000)

Storage Inventory Assistant 16.9% 83.1% -66.2%
(0.000)

Packaging machine operator 39.5% 60.5% -21.1%
(0.009)

Musician for events 48.1% 51.9% -3.9%
(0.631)

The likelihood-ratio test was conducted using the lrtest Atata command on stored estimates
from two probit regressions. The unrestricted model included a dummy for candidate nationality,
four job vacancy dummies, and the interaction terms between nationality and each job vacancy.
The restricted model included only the nationality dummy and the job vacancy dummies.
Standard errors were clustered at the recruiter level. (*** p<0.01, ** p<0.05, * p<0.1).

Result 3: We find no evidence that recruiters systematically assigned lower

expected performance to Venezuelan candidates when résumés were comparable in

observable characteristics to their Colombian counterparts. Therefore, we rule out

the presence of Primary Bias.

An additional concern relates to the accuracy of recruiters’ predictions. Figure

2.1a shows that recruiters correctly identified the better-performing candidate in

approximately 45% of the individual decisions, with accuracy increasing to around

55% in the case of mixed pairs. When predicting their peers’ choices, Figure 2.1b
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displays a notable improvement in predictive accuracy, recruiters correctly anticipated

the most frequently selected candidate in about 67% of the cases, regardless of the

pair type.

Figure 2.1: Recruiters’ prediction for mixed pairs

(a) Individual choice (b) Peers’ choice prediction

Figures display mean prediction accuracy by pair type (homogeneous vs. mixed nationality). Panel (a)
corresponds to individual choices made in the first phase (# = 168), and Panel (b) to predictions of
peers’ choices in the second phase (# = 139). In both cases, observations in which recruiters placed 0
tokens were excluded. Error bars represent 95% confidence intervals.

To further explore these dynamics in mixed-nationality pairs, we examine

whether recruiters’ predictions aligne with candidates’ actual performance outcomes.

Figure 2.2a shows that, in the individual decision phase, recruiters are slightly

more accurate in predicting the performance of Colombian candidates (about 59%)

than that of Venezuelan candidates (about 53%), although this difference is not

statistically significant.

Figure 2.2b reveals that recruiters predict their peers’ choices more accurately

when the selected candidate is Venezuelan, with an accuracy rate close to 80%,

compared to only about 40% when the selected candidate is Colombian. Taken

together, these results suggest that while recruiters are moderately accurate in

assessing individual candidate performance, their expectations about peer behavior

reveal a strong belief that Venezuelan candidates are more likely to be selected.
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Figure 2.2: Recruiters’ prediction for mixed pairs

(a) Individual choice (b) Peers’ choice prediction

Figures display mean prediction accuracy by nationality in the mixed pairs. Panel (a) corresponds to
individual choices made in the first phase (# = 204), and Panel (b) to predictions of peers’ choices in the
second phase (# = 209). In both cases, observations in which recruiters placed 0 tokens were excluded.
Error bars represent 95% confidence intervals.

We also seek to rule out the possibility that candidate selection is influenced

by recruiters’ social beliefs about discrimination and risk-taking behavior. We

investigate whether individual risk preferences can serve as a potential determinant

of discriminatory behavior in the labor market (Baert, 2018a; Lippens et al., 2021;

Zhan and Deole, 2022), and whether potential discriminatory behavior may be

influencing recruiters’ choices. Panel B of Table 2.9 presents the estimates from a

conditional logit choice model, indicating that neither individual risk preferences nor

measured discriminatory attitudes significantly influence recruiters’ decisions. Panel

A presents the characteristics that vary across rounds and inform the recruiters’

decisions, by nationality. Based on these results, we observe that candidate selection

is not driven by individual ideological or behavioral predispositions.
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Table 2.9: Odds ratio for choice decisions in mixed nationality candidates

Base alternative candidate: Colombian

Individual Peers’ choice
choice prediction
(1) (2)

Panel A - Candidates characteristics

Work Experience 1.042*** 1.022***
(0.006) (0.004)

Age 1.035 1.033
(0.026) (0.023)

Panel B - Recruiters’ characteristics

Discrimination Index 1.092 0.926
(0.491) (0.366)

Risk Index 0.901 0.918
(0.152) (0.182)

Observations 616 616
Choice cases observations 308 308

The dependent variable is a dummy equal to 1 if the candidate in the pair was selected in a given
round, and 0 otherwise. Each recruiter evaluates two alternatives per round: one Colombian and
one Venezuelan candidate. The panel structure takes the recruiter as the observational unit and the
rounds as the time dimension. Reported estimates are odds ratios from conditional logit models. An
odds ratio greater than 1 indicates a positive association between the predictor and the likelihood of
candidate selection, i.e., when recruiters value work experience or age, when exhibit greater discrim-
ination, or are more risk-seekers. Standard errors are clustered at the recruiter level. (*** p<0.01,
** p<0.05, * p<0.1). Each column represents a separate model estimation.

Result 4: There is no evidence that recruiters assign lower bets to Venezuelan

candidates when résumés are comparable with their Colombian counterparts in

observable characteristics within mixed-nationality pairs.

Our results further show that the amount of tokens recruiters bet on their

chosen candidate does not differ by nationality in the mixed pairs, suggesting that

betting behavior is not influenced by the candidate’s origin and that recruiters trust

their own judgment. Figure 2.3a depicts that, in the individual choice phase, bets

placed on selected Colombian candidates average 36 out of 100 tokens, while those

on Venezuelan candidates average 34 out of 100 tokens. However, this difference is

not statistically significant. Interestingly, when recruiters predict their peers’ deci-
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sions, they allocate similar amounts to both Venezuelan and Colombian candidates,

(approximately 22 out of 50 tokens).

Figure 2.3: Recruiters’ bets for mixed pairs

(a) Individual choice (b) Peers’ choice prediction

Figures show the mean of bet tokens on the selected candidate in the mixed pairs. # = 308 for both
first and second phases. In both cases, observations in which recruiters placed zero tokens were excluded.
Error bars represent 95% confidence intervals.

In addition, Table 2.10 shows that, in the individual choice phase, the amount

bet on the selected candidate is positively associated with work experience and, to a

lesser extent, with education, particularly when round and recruiter fixed effects are

included (Column 2). However, this pattern changes in the peers’ choice prediction

phase. Once fixed effects and previous earnings are accounted for (Column 6), the

strongest predictor of betting behavior becomes candidate nationality. Recruiters

bet approximately 0.22 to 0.27 standard deviations more when the candidate is

Venezuelan, suggesting the presence of a social norm effect.
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Table 2.10: Resume characteristics and bets on the selected candidate of the mixed
nationality pairs

Individual choice Peers’ choice prediction
(1) (2) (3) (4) (5) (6)

Nationality 0.137 0.189 0.128 0.225*** 0.270** 0.220***
[Venezuelan=1] (0.130) (0.125) (0.139) (0.083) (0.123) (0.082)

Work Experience 0.007*** 0.008** 0.005** -0.001 0.005** -0.001
(0.002) (0.003) (0.002) (0.002) (0.002) (0.003)

Age 0.017 0.015 0.008 -0.015 0.017 -0.014
(0.022) (0.014) (0.018) (0.011) (0.016) (0.012)

Education 0.143** 0.103 0.076 0.264 -0.022 0.231***
[Above high-school=1] (0.072) (0.104) (0.087) (0.085) (0.077) (0.079)

Previous toks (SD) 0.019*** 0.003
(0.002) (0.003)

Mean Dep Var 34.2 34.2 22.3 22.3 22.3 22.3
Fixed Effects No Yes No Yes No Yes
R-squared 0.029 0.860 0.022 0.830 0.343 0.831
Observations 308 308 308 308 308 308

The dependent variable is the standard deviation of the number of tokens bet on the selected can-
didate within mixed-nationality pairs. Standard errors in parentheses are clustered at the recruiter
level (*** p<0.01, ** p<0.05, *p<0.1). Each column corresponds to a separate model estimation.
Columns 2, 4 and 6 include round and recruiter fixed effects.

2.6. Discussion and conclusions

This study aims to identify the extent and nature of labor discrimination towards

Venezuelan immigrants in Colombia. To achieve this, we designed and implemented

a CTE that incorporates an incentivized betting mechanism, following the IRR

methodology proposed by Kessler et al. (2019). This experimental framework

allows us to elicit recruiters’ preferences under a job selection process involving real

résumés from both Venezuelan and Colombian candidates, thereby closely replicating

real-world hiring conditions while controlling for observable characteristics. Our

main findings show that Venezuelan candidates are more likely to be recommended

for a job vacancy that their Colombian counterparts.
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A deeper analysis reveals that recruiters tend to favor Venezuelan and older

candidates, when compete with Colombians. However, this pattern reverses when

recruiters evaluate pairs of candidates with the same nationality. In homogeneous

comparisons, recruiters are more likely to recommend candidates who are both

younger and more experienced.

One possible explanation for this asymmetry is that, in mixed nationality pairs,

recruiters may apply compensatory criteria rooted in perceived social inclusion norms,

leading them to favor Venezuelan immigrants. This tendency becomes particularly

evident in the second phase of the experiment, where recruiters predicted their

peers’ choices. In that context, Venezuelan candidates were not only more likely to

be recommended but also received higher average bets compared to the individual

choice phase. Moreover, recruiters correctly anticipated their peers’ behavior in

approximately 80% of the cases. In contrast, for the homogeneous nationality pairs,

traditional productivity signals such as age and experience regain prominence in

hiring decisions.

Another important finding concerns recruiters’ personal attitudes. First, the

evidence shows no systematic tendency toward discriminatory beliefs, and partici-

pants who are predominantly women, exhibit risk-averse profiles. Second, neither

risk preferences nor discriminatory attitudes significantly predict recruiters’ choices.

In the context of mixed nationality comparisons, there is no clear evidence of labor

discrimination driven by individual taste or prejudice.

This finding is further supported by results from the phase in which recruiters

were asked to identify the candidate they believed performed better on the task

designed to predict labor productivity, and based on that would recommended him

for a job vacancy. In this context, recruiters correctly identified the better performing

candidate in approximately 55% of the cases. Based on these results, we conclude

that recruiters’ decisions are partially driven by résumé information, particularly by

demographic characteristics that appear to influence their selections, and by their

beliefs about candidates’ performance in the productivity tasks.

Additionally, we examine whether selection patterns vary by job vacancy. We
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find that Venezuelan candidates are significantly more likely to be preferred for

medium skilled roles. However, for positions classified as high-medium skilled, this

pattern does not persist, and the difference in selection by nationality is no longer

statistically significant. Although relevant, this result is partly shaped by the types

of roles to which candidates applied, and it also reflects a limitation of our design.

The résumé bank constructed during fieldwork did not allow for the matching

of candidate pairs applying to high-skilled or white-collar positions, due to the

occupational profiles of the participants recruited in the first stage of the experiment.

This constraint may limit the generalizability of our findings and presents a valuable

direction for future research.





2.A Appendix

2.A.1. Resumes

Figure A1: Types of Resume Pairs Evaluated by Firms and Recruiters



74 Three essays on migration and education

2.A.2. Cognitive skills tasks

Figure B1: Symbol Search Task (Processing speed)

Taken from Finn et al., 2014

Figure B2: Symbol Substitution (Processing speed)

Taken from Finn et al., 2014
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Figure B3: Symmetry span (Working memory)

Taken from Finn et al., 2014

Figure B4: Coding Words (Working memory)

Taken from Finn et al., 2014

Figure B5: Survey questions about labor discrimination feelings
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Table 2.11: Coding Words Performance as a Predictor of Symbol Search, Symmetry
Span and Symbol Substitution tasks Performance.

Symbol Symmetry Symbol
Search Span Substitution

Coding Words 1.215*** 0.846*** 2.065***
(0.289) (0.299) (0.406)

'2 0.18 0.10 0.24
Observations 83 83 83

Variables are represented in accumulated points gained by the participants at the end of each task.
Standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1)
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3.1. Introduction

Education is widely recognized as a fundamental driver of social and economic

development. Ensuring adequate conditions for educational attainment from the

earliest levels is crucial for individual progress and the accumulation of human

capital, ultimately contributing to the reduction of development gaps across regions

and countries (N. Angrist et al., 2019; Becker, 2010; Mincer, 1974). Among the

many determinants of educational success, infrastructure quality, safety, and healthy

learning environments play an important role (Nwakpa et al., 2024; Pickett et al.,

2022; Schneider, 2002; Srivastava and Jaiswal, 2022).

Given Colombia’s long-standing history with coca and cocaine production, and

the wide range of policies implemented to mitigate their effects, much research has

examined the broader socioeconomic impacts of illicit crop cultivation (Ladino et al.,

2021; Llanes et al., 2024; J. C. Muñoz-Mora et al., 2018; Prem et al., 2021). Yet, few

studies have explored how these dynamics affect schools, potentially undermining the

environment and conditions necessary for effective learning during the early stages

of education. For instance, Martin (2023) analyzes the effect of coca production on

child labor following the implementation of the National Illicit Crop Substitution

Program (PNIS, for its Spanish acronym) in Colombia. Similarly, Dammert (2008)

documents the consequences of the geographic shift of coca production from Peru

to Colombia on child labor and schooling outcomes, while Manrique López and

Contreras (2025) study the effects of coca eradication policies on education, also

in the Peruvian context. In Colombia, Angulo (2024) evaluates the impact of the

suspension of aerial spraying policies for coca eradication on educational outcomes

at the municipal level in Colombia.

In response to the expansion of coca cultivation in Colombia during the late

1990s, the national government, in cooperation with the United States, implemented

a series of anti-drug policies, beginning with Plan Colombia in 2000. Despite these

efforts, coca cultivation has remained as a persistent concern, particularly because

illegal armed groups and criminal organizations in the country have relied on coca

and cocaine production as a primary source of financing (Díaz and Sánchez, 2004;
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Prem et al., 2021).

Later, in 2012, former President Juan Manuel Santos initiated peace negotiations

between the national government and the Revolutionary Armed Forces of Colombia

(FARC, for its Spanish acronym), one of the most powerful guerrilla groups in the

country. The resulting Peace Agreement was structured around six key points, one of

which focused on substituting illicit crops through the PNIS. Although the program

was not officially launched until 2017, its early announcement in 2014 functioned as

a perverse incentive, encouraged both coca and non-coca growers to begin or expand

coca crops in anticipation of qualifying for program benefits. This incentive structure

contributed to a shocking 43.5% increase in coca cultivation in 2014 relative to 2013

levels, and to an average increase of 37% in cultivated hectares between 2014 and

2017 (SIMCI, 2022).

Given this framework, our study examines the impact of coca cultivation near

schools on key educational outcomes, specifically enrollment, dropouts, and academic

failure (the latter serving as a proxy for academic performance). We analyze

these effects both at the aggregate school-level and disaggregated by schooling

level. The sharp increase in coca cultivation after the PNIS announcement offers a

unique opportunity to examine how illicit crop dynamics can disrupt educational

environments and compromise students’ schooling trajectories.

Taking advantage of georeferenced school location data, we construct circular

buffers with a radius of 1km and 5 km around each school, using the school coordinates

as centroids. We then identify and match all 1 km ×1 km coca cultivation grids (each

covering 100 hectares) that intersect with these buffer zones. Each grid reports the

number of coca hectares cultivated within its 100 ha area, allowing us to interpret

the reported values as percentages of land used for coca cultivation. Since buffers

may contain only a fraction of a given grid, we compute the proportion of each grid’s

area that falls within the buffer and weight the reported coca hectares accordingly.

This spatial approach enables us to measure temporal variation in coca cul-

tivation hectares surrounding each school over the study period. By linking this

information with administrative records from the National Administrative Depart-
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ment of Statistics of Colombia (DANE, for its Spanish acronym), we track changes in

educational outcomes for the schools identified as being exposed to coca cultivation.

Our hypothesis is based on the labor-intensive nature of coca cultivation, which

requires a consistent supply of low-skilled and low-cost labor to maintain the crops,

harvest the leaves, and process them into paste (Dirección de Antinarcóticos, 2014).

Due to its high harvesting frequency, typically between four and six cycles per

year, this activity (i) attracts a highly mobile and informal labor force that often

migrates across regions in response to wage differentials or (Gutiérrez-Sanín, 2021;

Sviatschi, 2022), and (ii) in many cases, children and teenagers of coca-growers or

coca-scrappers gradually become involved in the cultivation process, either directly

as laborers or indirectly through family engagement.

Anecdotal reports describe entire families, including school-aged children, par-

ticipating in coca harvesting during peak periods (AFP, 2021; InSight Crime, 2020).

In this context, the expansion of coca cultivation is associated with increased school

dropout rates and reductions in school enrollment, particularly in settings where

labor market incentives and weak institutional enforcement reduce the opportunity

cost of abandoning school (J. Angrist and Kugler, 2008; Dammert, 2008; Mejía and

Restrepo, 2013; Rodriguez, 2020).

Coca cultivation is predominantly concentrated in isolated and rural regions

located along Colombia’s agrarian frontiers (J. Muñoz-Mora et al., 2018), where

poverty rates consistently exceed national averages and access to legal markets

is severely limited. In these areas, illegal armed groups often impose alternative

forms of territorial control and social order, restricting communities to a narrow

set of economic and social activities (AFP, 2021; Dirección de Antinarcóticos, 2014;

InSight Crime, 2020). Within this constrained environment, coca-related activities

represent the primary source of household income. As a result, economic survival

frequently becomes intertwined with informal and illicit labor dynamics, including

the participation of children and teenagers in cultivation and processing tasks (Ciro,

2020; Dion and Russler, 2008; Edmonds and Pavcnik, 2005; Rodriguez and Torres,

2009).
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To identify causal effects, we implement a difference-in-differences strategy.

However, we are aware that coca cultivation in Colombia follows a heterogeneous

and non-random trajectory, shaped by local conditions and strategic decisions. In

particular, the pre-announcement of the PNIS in 2014 introduced variation not only

in whether coca was cultivated, but also in the timing and intensity of its expansion.

Rather than a sharp treatment onset, the policy induced staggered and continuous

changes across units. To account for this complexity, we adopt the extended DiD

framework by Chaisemartin and D’Haultfœuille (2024) (DiDℓ) that accommodates

treatment heterogeneity over time and intensity levels, allowing us to capture the

dynamic and non-binary nature of coca cultivation surrounding schools.

In our context, a standard Two-Way Fixed Effects (TWFE) difference-in-

differences design is not robust to treatment heterogeneity. Schools are exposed to

multiple changes in the intensity of coca cultivation in their surroundings, mean-

ing that, within the same period, a school may experience increases, decreases, or

extinction in exposure (i.e., the treatment can switch on or switch off ). Under

such circumstances, the TWFE estimator suffers from a contamination problem;

it implicitly compares treated units to other treated units at different stages or

intensities of treatment.

To assess the extent of this issue in our case, we implement the decomposition of

TWFE weights proposed by Chaisemartin and D’Haultfœuille (2020) and find that

46% of the Average Treatment Effects on the Treated (ATTs) receive negative weights.

This implies that a substantial portion of the estimator is driven by comparisons

in which the TWFE estimator treats schools with above-average coca intensity as

the treated group and those with below-average intensity as the controls, assigning

weights proportional to their distance from the mean. This re-scaling distorts the

interpretation of the treatment effect, particularly when exposure varies continuously

and non-randomly across units (Callaway et al., 2024).

The DiDℓ estimator measures the effect of a change in treatment intensity

ℓ periods after the initial treatment change (switch on). For each school that

experiences a change in coca exposure (a switcher), the estimator compares the
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evolution of educational outcomes between the period before the change and ℓ periods

after it, relative to a group of schools who have not yet changed their treatment

(stayers), and share the same baseline (period-one) coca exposure level. To this

extent, the resulting estimate captures the average effect of having been exposed to

a higher coca exposure intensity for ℓ periods, under a conditional parallel trends

assumption between switchers and stayers with the same baseline exposure.

Moreover, we opt for the dynamic version considering that our objective is not

only to estimate the average effect of a change in the treatment for each school, but

also to trace its intertemporal evolution across periods following the initial change

(year-one). With the static version, the estimator recovers an ATE by pooling the

effects across all post-treatment periods and treatment intensities. This aggregation

masks the timing and potential heterogeneous dynamic response to treatment, which

becomes one of our major interests for our case.

This study contributes to the growing literature on the effects of illicit coca

cultivation dynamics on childhood outcomes, particularly in the Colombian context.

Several recent studies have explored the relationship between coca-related policies

and educational or labor outcomes. For instance, Angulo (2024) finds that the

suspension of aerial spraying policies for coca eradication in 2015 led to an effect of

a 0.3 standard deviation increase in high-school dropout rates for each 1% increase

in coca cultivation area, his work observes a similar decrease in academic retention,

and no significant effect on enrollment. Similarly, Rodríguez (2020) shows that

between 2008 and 2012, aerial spraying increased the likelihood that older siblings

in coca-growing areas would leave school by 0.15 percentage points, and raised the

dropout probability of their younger siblings by five percentage points. In a related

study, Martín (2023) demonstrates that following the pre-announcement of the PNIS,

children in historical coca-producing municipalities became four percentage points

more likely to work; however, the associated reduction in hours worked per child

had no effect on schooling outcomes.

In a broader regional context, Dammert (2008) finds that the shift of coca

production from Peru to Colombia between 1997 and 2000 was associated with
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an 18% to 40% increase in child labor in Peru’s coca-growing regions. Similarly,

Sviatschi (2022) shows that, following the resurgence of illicit coca activity in areas

with suitable growing conditions, Peruvian households increased their reliance on

child labor for coca farming. This early involvement in criminalized agricultural

activities had long-term consequences: affected children were found to be 30% more

likely to be incarcerated as adults for violent or drug-related offenses.

Our baseline results indicate that a 1% increase in coca cultivation within 1 km

of schools is associated with a decline of approximately 0.06 standard deviations in

enrollment and a nearly 0.13 standard deviations increase in dropout rates. These

effects emerge immediately following the initial change in coca cultivation intensity.

For enrollment, the negative impact intensifies over the following periods. In contrast,

the rise in dropout rates is statistically significant one period after the treatment

switch, but tends to stabilize in the following periods.

The paper is structured as follows: Section 3.2 provides a context for the coca

dynamics in Colombia and their relationship to families’ livelihoods, which impacts

children and teenagers. Section 3.3 discusses the data used in our analysis and how

our variables of interest are constructed. We present some descriptive statistics

in Section 3.4 and our empirical strategy is described in Section 3.5. Section 3.6

presents our main results, and Section 3.7 discusses the mechanisms underlying these

results and provides a conclusion.

3.2. Context

3.2.1. The dynamics of coca crops in Colombia

Coca leaves are the primary raw material used in the production of cocaine. Their

cultivation, processing, and trafficking require specific climatic and geographical

conditions, typically found in the agricultural frontier of rural regions, where there

is a lack of law enforcement, abundant natural resources, and high prevalence of

poverty (J. Muñoz-Mora et al., 2018).
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Colombia, Peru and Bolivia are host to more than 98% of the global land area

planted with coca (Moreno-Sánchez et al., 2003). Virtually the entire global supply of

cocaine originates in South America, primarily from those countries (Manrique, 2025;

UNODC, 2023). In the 1970s, most coca cultivation took place in Peru and Bolivia,

while the product was refined in Colombia. However, with the rise of powerful drug

cartels in Colombia during the 1980s, the country’s role in coca production expanded.

By the late 1990s, Colombia had surpassed its neighbors in coca cultivation, and by

1997, the area dedicated to coca bushes in Colombia exceeded that of both Peru and

Bolivia (UNODC, 2010). Today, Colombia accounts for the region’s largest share of

coca bush cultivation (UNODC, 2023).

In response to the expansion of coca cultivation in the late 1990s, the governments

of Colombia and the United States launched Plan Colombia in 2000, a bilateral

initiative aimed at combating drug production and strengthening state presence in

coca-growing regions. The plan also sought to reduce the international supply of illicit

drugs, particularly in the United States and Europe. This policy marked a turning

point in Colombia’s drug control strategy, which increasingly relied on a combination

of forced eradication, aerial spraying with pesticides, military intervention, and social

development programs (Departamento Nacional de Planeación, 2006).

Figure 3.1 illustrates the dynamics in coca cultivation between 2001 and 2012.

Even with the program’s efforts, during the plan’s second phase (initiated in 2005),

there was a temporary rise in coca cultivation, with noticeable increases between

2004–2005 and 2006–2007. By 2007, Colombia already accounted for 70% of the

world’s total coca crops (UNODC, 2006). This last period also coincided with a

rise in violent attacks perpetrated by guerrilla and paramilitary groups, as coca

cultivation and cocaine production in Colombia, together with trafficking to the

United States and Europe, had become their primary source of funding (Díaz and

Sánchez, 2004; Prem et al., 2021).
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Figure 3.1: Coca cultivation and violent attacks (2001-2012)

Note: Author’s calculations. Source: SIMCI-ONUDC and Centro Nacional de Memoria Histórica

Among several reasons, former President Juan Manuel Santos initiated peace

negotiations in 2012 between the Colombian government and the Revolutionary

Armed Forces of Colombia (FARC, for its Spanish acronym), one of the country’s

oldest and most powerful guerrilla groups. The resulting Peace Agreement was

structured around six core points, the third one focused specifically on the substitution

of illicit crops such as coca. This initiative was proposed through the Integral

Substitution of Illicit Crops (PNIS, for its Spanish acronym), a national program

aimed at promoting voluntary crop substitution in coca-growing regions, rather than

the forced eradication and aerial spraying methods (Cancillería de Colombia, 2016).

Between the start of the peace negotiations and the signing of the agreement in

2016, the Colombian government pre-announced the PNIS in May 2014, inducing

anticipation effects among coca growers communities, the main program beneficiaries.

This early announcement generate sort of a perverse incentive for a strong expansion

of coca cultivation both among prospective beneficiaries and neighboring farmers

(IPSOS & UniAndes, 2023; Ladino et al., 2021; Prem et al., 2021), with a growth

rate of 43.5% in 2014 relative to 2013 levels (Figure 3.2).

Following the official signing of the Peace Agreement, the national government



86 Three essays on migration and education

formally launched the PNIS in January 2017. The program set an ambitious target of

substituting 50,000 hectares of coca crops in its first year and stated a phased payment

scheme to participating households. However, payments were neither delivered on

time nor with the expected frequency, leaving many families financially vulnerable in

the face of the abrupt income shock caused by the coca bushes eradication1 (IPSOS

& UniAndes, 2023). Finally, for 2018 the national government under President

Iván Duque decided not to expand the program to include additional beneficiaries

(Fundación Ideas para la Paz, 2019).

Figure 3.2: Coca cultivation (2001-2019)

Note: Author’s calculations. Source: SIMCI-ONUDC.

3.2.2. The demographics of Coca crops

There are several types of actors involved in coca cultivation. Among them are

producers, who possess land and may or may not come from a traditional agricultural

background, and collectors or leaf scrappers, commonly known as raspachines, who

do not own land but actively participate in both the cultivation and processing of

1The enrollment and participation of families in the PNIS included a conditional cash transfer
component, consisting of monthly payments of COP $ 1,000,000 over a 12-month period to support
the economic livelihood of participating households. It is worth noting that the program delivers
these transfers on a bimonthly basis, resulting in a total of six payment cycles of COP $ 2,000,000
each UNODC, 2019.
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coca and its derivatives. Coca cultivation is highly unskilled, labor-intensive, and the

harvesting is done manually, and can yield between four and six harvests per year

(depending on the variety of the bush). Raspachines often work in fields greater than

1 hectare, which requires around 51 days of work for the coca crop maintenance2.

In this process, one hectare of coca is harvested in approximately ten labor days,

and they can scrap between 92 and 138 kg of coca leaves per day. After the first

harvest, subsequent harvests (known as raspas) are carried out periodically every

three months (Dirección de Antinarcóticos, 2014). As a result, each harvest requires

a substantial labor force, attracting workers from various regions (Gutiérrez-Sanín,

2021; Sviatschi, 2022).

Raspachines are often incentivized to migrate both inter and intraregionally in

search of coca cultivation and harvests. This high degree of mobility is primarily

driven by fluctuations in regional labor market wages and the displacement of coca

crops as a consequence of the state’s interdiction measures (Ministerio de Justicia y

del Derecho & UNODC-SIMCI, 2012). For 2014, approximately 65,000 households,

composed of five individuals, earned an average annual income of around US$1,160

per capita, and in 2021, in the southern department of Cauca, a coca leaf scrapper

could earn up to US$37 per day, compared to the US$8 daily income associated

with Colombia’s minimum wage (Fundación Ideas para la Paz & UNODC, 2018;

UNODC, 2015, 2019).

The demand for labor has turned coca cultivation into a seasonal source of

economic security for both cultivators and raspachines. Similar to traditional

agricultural cycles, collectors often migrate in accordance with the harvest calendar,

sometimes even relocating with their families. Anecdotal evidence has documented

how entire families participate in coca leaf harvesting; they often migrate to coca-

growing regions and settle in improvised camps near the plantations, including single

mothers with children, elders, and even Venezuelan migrants (AFP, 2021). In this

context, the youngest are also quickly involved in coca cultivation labor, which

2Collectors’ tasks typically include deforestation, land preparation, planting, the manual scraping
of the coca leaves, and the storage and transportation of inputs (Ministerio de Justicia y del
Derecho & UNODC-SIMCI, 2012).
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is associated with elevated school dropout rates (Fundación Ideas para la Paz &

UNODC, 2018; UNODC, 2015, 2019).

Coca cultivation is more prevalent in underdeveloped and geographically isolated

regions within Colombia, where limited access to legal markets restricts the viability

of alternative agricultural activities. As a result, poverty tends to be more severe in

these areas, mainly rural, where coca-related activities often constitute the primary

source of economic livelihood for marginalized and vulnerable peasant populations.

In this context, extremely poor farmers are significantly more likely to engage in

coca cultivation than their non-poor counterparts living in the same regions (Ciro,

2020; E. Dávalos and L. M. Dávalos, 2020; Dion and Russler, 2008), which is linked

with child labor, unsatisfied basic needs, and limited access to social public services

(Edmonds and Pavcnik, 2005; Ray, 2000; Rodriguez, 2020).

As observed, coca cultivation dynamics in Colombia have evolved into a complex

and heterogeneous cycle that is not random. However, in the country’s recent history,

the events surrounding the Peace Agreement, particularly the pre-announcement of

PNIS in 2014, have had a substantial impact on the variation and expansion of coca

crops.

Anticipation effects and the pre-announcement of the PNIS

Several studies have documented the social and economic impacts triggered by the

pre-announcement of the PNIS, which has been widely characterized as problematic

due to the anticipation effects it generated. In particular, the announcement created

strong incentives for individuals and households to initiate or expand coca cultivation

with the expectation of qualifying for the program’s economic benefits.

Empirical evidence supports this interpretation. Following the PNIS announce-

ment in 2014, coca cultivation increased significantly in historically affected regions.

Marín (2024) finds that this expansion contributed to a 2.5% to 3.1% increase in

municipality-level GDP, reflecting the substantial economic weight of coca cultivation

in local economies. Ladino et al. (2021) find a 0.54 percentage point increase in

coca planting as a direct anticipation effect in municipalities with historical FARC
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guerrilla presence. Prem et al. (2021) further show that a one-standard-deviation

increase in coca suitability translates into an increase of nearly one-quarter of a

standard deviation in coca cultivation after the policy announcement.

These findings suggest that the pre-announcement introduced a quasi-experimental

variation in coca-growing behavior across regions and over time. In this context, we

exploit this exogenous source of variation as a key component of the identification

strategy. The policy announcement acted as a policy shock, differentially affecting

schools located in municipalities considering their ex-ante exposure to coca culti-

vation. This variation is plausibly exogenous to educational outcomes in the short

term and allows for causal inference on the impact of coca expansion on indicators

such as school enrollment, dropout, and school failure.

3.2.3. Childhood and education in the shadow of coca bushes

As previously discussed, coca cultivation in Colombia is concentrated along the agri-

cultural frontier, particularly in highly dispersed and isolated rural areas. According

to the National Administrative Department of Statistics (DANE for its Spanish

acronym), by 2017, approximately 23.3% of the Colombian population lived in rural

zones, and these zones cover more than 80% of the national territory. Despite the

vast geographic reach of these regions, rural education faces significant structural

challenges, such as limited school coverage and low student retention rates (MEN,

2015). In that same year, 66.6% of schools in the country were located in rural areas,

commonly covering the initial stages of education, 47.8% provided elementary educa-

tion, and 38.4% pre-school. The dropout rates in those areas reached approximately

4%, compared to 2.7% in urban zones (DANE, 2023). In addition, the average years

of schooling reached six in rural areas, far below the 9.7 years reported in urban

contexts (MEN, 2022a). These dynamics, along with other challenges, reinforce the

rural-urban disparity from the primary levels of education, particularly for those

living in highly dispersed coca-growing regions.

Child labor has been closely associated with the dynamics of crops in coca-

growing areas. For example, between 1997 and 2013, rising coca prices led to a 30%



90 Three essays on migration and education

increase in child labor in areas highly suitable for coca cultivation in Peru (Sviatschi,

2022). In the case of Colombia, evidence from 1997 shows an increase in labor supply

among teenage boys, accompanied by a simultaneous decline in school enrollment in

coca-producing regions (J. Angrist and Kugler, 2008).

In other scenarios, eradication policies such as aerial spraying, implemented

between 2008 and 2012, were linked to a one-percentage-point increase in the likeli-

hood that children would work instead of attending school (Rodriguez, 2020). More

recently, following the announcement of the PNIS, children living in municipalities

with a history of coca production became nearly four percentage points more likely

to engage in labor (Martin, 2023).

Consequently, higher school dropout rates are commonly observed in coca-

growing regions, often accompanied by decreases in school enrollment. In these areas,

students frequently abandon their studies to work in coca production, particularly in

activities related to coca leaf processing, or spend their free time after school working

in the coca fields (Centro Nacional de Memoria Histórica, 2018). This pattern is

further reinforced by parents who view their children’s participation in coca-related

labor as a necessary source of financial support for the household (Dirección de

Antinarcóticos, 2014). Furthermore, changes in coca production or the shifting

of crops to new locations are also linked to the working hours of children living

in coca-growing areas, as in the Peruvian case (Dammert, 2008). In this respect,

Sviatschi (2022) shows that children who work in the coca fields are 30% more likely

to get involved in crime and violence.

Figure 3.3b highlights that schools located in municipalities with a historical

presence of coca cultivation tend to be more vulnerable across several dimensions of

the Multidimensional Poverty Index (MPI). These schools are generally located in

municipalities with lower educational achievement, higher classroom absenteeism,

greater school lag, and, as documented, a higher incidence of child labor. This

environment allows us to assume that students and their families are vulnerable to

migrating regionally in search of work during the coca harvest, potentially increasing

the probability of dropouts and decreasing school enrollment.
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Figure 3.3: Mean differences by coca cultivation exposure

(a) School outcomes (2014) (b) MPI components (2015)

Panel A reports the average differences between schools unaffected by coca cultivation and those exposed
to it, whereas Panel B shows the differences between schools situated in non-coca and coca-growing
municipalities.

Along with this, violence tends to be more severe in coca-producing and traf-

ficking areas (J. Angrist and Kugler, 2008; Mejía and Restrepo, 2013), prompting

many parents to keep their children out of school due to safety concerns (Torrado,

2022). This, in turn, contributes to declines in school enrollment and makes them

enter the labor market too early (InSight Crime, 2020; Rodriguez and Torres, 2009).

On the other hand, school enrollment can also respond differently to various

anti-drug policies. Carvajal (2023) finds that following the suspension of aerial

pesticide spraying (specifically Glyphosate) in 2015, school dropout rates declined in

municipalities that had been exposed to spraying between 2010 and 2015, compared

to those that had not. The effect is particularly pronounced among elementary and

sixth-grade students, and is stronger for boys than for girls.

Moreover, the school’s infrastructure in these areas is precarious, often forcing

communities to finance part of its maintenance themselves (InSight Crime, 2020).

These regions not only lack basic public services and access to clean drinking water,

but are also frequent targets of violent attacks between armed groups or hotspots

for illegal recruitment. As a result, students face constant vulnerability (Defensoría

del Pueblo de Colombia, 2020; InSight Crime, 2020), and many teachers are forced

to abandon their schools due to threats against them (Centro Nacional de Memoria
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Histórica, 2018).

3.3. Data

This study relies on a panel dataset of schools georeferenced across multiple munici-

palities, observed over several years surrounding the 2014 pre-announcement of the

PNIS. The dataset includes both schools exposed and not exposed to coca cultivation,

classified by the presence and intensity of coca cultivation within various buffer

distances (1 km and 5 km) around. Educational outcomes, including enrollment,

dropout, and failure rates, are observed each year from 2013 to 2019.

3.3.1. Schools and education outcomes

Our analysis focuses on three key basic education outcomes: dropout rates, failure

rates, and enrollment. These indicators are reported annually by schools through the

C-600 census survey, administered by the National Administrative Department of

Statistics (DANE, for its acronym in Spanish) in coordination with the Ministry of

National Education (MEN, for its acronym in Spanish)3 (DANE, 2023). Enrollment

data encompass the sum of students who drop out, pass, or fail during the academic

year.

As in other studies, such as Angulo (2024), which examines the effects of coca

cultivation on educational outcomes at the municipality-level, enrollment is often

measured as the proportion of students relative to the school-age population of

the municipality. While this approach is appropriate when the unit of analysis is

the municipality, it becomes problematic in our case, where the observation unit

is the individual school. Applying a municipality-level enrollment rate conflates

school-specific outcomes with broader demographic dynamics that are external to the

school and may fluctuate for reasons unrelated to the treatment, such as changes in

population structure. For example, a school may maintain stable enrollment numbers

3C-600 survey is an annual census, targeted at both public and private educational sites offering
preschool, primary, lower secondary, and upper secondary education levels, including adult
education through integrated special learning cycles and flexible educational models, located in
both urban and rural areas throughout the national territory.
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while its proportional coverage appears to decline simply because the municipality

experienced an increase in school-age population, an effect that does not reflect

a deterioration in either the capacity or dynamics of the school. On the other

hand, both school dropout and failure rates are then calculated as a proportion of

enrollment in each school.

By examining their temporal variation, we assess how these outcomes evolve

in schools located near coca cultivation areas. We have geographical coordinates

that enable us to identify schools located in areas exposed to coca cultivation. Using

this geospatial data, we create buffer zones of 1 km and 5 km around each school

to capture varying degrees of exposure to coca cultivation. This spatial matching

enables us to categorize educational institutions based on their proximity to illicit

crop areas. By linking this spatial information with administrative educational

data, we can estimate how exposure to coca-growing environments influences school

attendance patterns and academic outcomes over time.

It is important to clarify that, although enrollment is reported in year t, dropout

rates are recorded in year t+1. This is because students enroll at the beginning of

the year t, but may drop out or relocate to other schools at any point during that

same year (MEN, 2022b). For consistency in the analysis, we lag the dropout data

from t+1 back to t, aligning it with the enrollment year during which the dropout

event occurred.

The data also includes additional information, such as whether the school is

located in a rural or urban area, enrollment, dropout, and failure rates disaggregated

by education level, teachers-students ratio, among other variables.

3.3.2. Coca illegal crops

Our second source of variation is based on the number of hectares of coca crops located

within 1 km and 5 km buffers around each school4 for the mentioned period. Coca crop

data are represented in grid squares of 1 km × 1 km. This information corresponds

to satellite-based estimates of the coca-covered area reported annually since 2000
4We exclude the department of San Andrés and Providencia, an island territory located in the
north of the country.
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by the Integrated Illicit Crop Monitoring System (SIMCI for its Spanish acronym)

of the United Nations Office on Drugs and Crime (UNODC). The methodology

employed by SIMCI is based on remote sensing principles, whereby energy from a

source, such as sunlight, is reflected by the Earth’s surface and captured by a sensor

onboard satellites. This information then undergoes a series of digital and visual

processing steps that enable the identification, spatial mapping, and measurement

of illicit crops (Llinás Rivera, 2005).

By georeferencing these data and overlaying them with the defined school buffer

zones, we compute the proportion of 1 km2 coca crop grid cells that intersect each

buffer radius, which serves as a measure of exposure to coca cultivation. Figure 3.4

illustrates a school centroid surrounded by a 1 km circular buffer.

The use of a circular buffer ensures that all points along the boundary are

equidistant from the centroid, providing a more realistic representation of the

school’s immediate surroundings. As shown in Figure 3.4, the coca crop grids are not

always fully contained within the school buffer zones. To address this, we calculate

the proportion of each 1 km2 grid cell that falls within each buffer. Each grid cell

reports the number of coca hectares, with a maximum of 100 hectares per cell (1

km2 = 100 ha). This allows us to interpret the values as a percentage of land cover.

Accordingly, we weight each cell by the proportion of its area that lies within the

buffer to obtain a more precise measure of coca exposure.
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Figure 3.4: Geospatial overlay of schools and coca crop grids

For each grid cell, we compute the proportion of its area that falls within the radius of each school
and multiply it by the total area of the grid. We interpret this proportion as the expected number of
coca hectares surrounding the school, taking into account the heterogeneous distribution of coca bushes
within each grid cell.

It is essential to acknowledge the limitations inherent in satellite-based estimates,

particularly regarding the assumptions of within-cell homogeneity in coca density.

Our measures can be valuable approximations of the spatial distribution of coca crops;

nevertheless, to address potential measurement error and validate the robustness of

our results, we also estimate the variation in the number of coca grid cells around

each school, regardless of the reported coca density inside the grid. Figure 3.5

illustrates that the evolution of coca cultivation within 1 km buffers surrounding

schools closely follows the national trend, suggesting that local exposure reflects

broader patterns of coca expansion.
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Figure 3.5: Coca crops around schools (1 km) and national trend

Note: Author’s calculations. Source: SIMCI-ONUDC and DANE.

3.4. Descriptive Statistics

Our dataset comprises a panel of schools located in both coca-cultivating and non-

cultivating areas, spanning rural and urban settings. Although coca cultivation is

predominantly concentrated in rural zones, some urban schools are also affected

by nearby coca fields, in our case, they represent only 2,9% of the sample5. In our

sample, approximately 20.4% of rural schools were affected by coca cultivation at

some point between 2011 and 2019, representing approximately 12.5% of all schools

in the country.

An additional feature in our sample relates to the high representativeness of

schools that cover pre-school and elementary education levels. In Colombia, most

rural schools predominantly serve students at the elementary level, while upper

levels of education are typically offered in the urban centers of municipalities (MEN,

2001). As a result, younger children in rural areas may be more vulnerable to local

shocks in the dynamics of coca cultivation. Figure 3.6 shows that during our analysis

598% of the schools exposed to coca cultivation are situated in municipalities classified as either
Programas de Desarrollo con Enfoque Territorial (PDET) or Zonas Más Afectadas por el Conflicto
Armado (ZOMAC), categories established by the Colombian government to identify regions
historically affected by armed conflict and the prevalence of illicit coca production.
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period, these schools cover approximately 80% of our sample (Panel A), and this

share increases to 85% if we consider those in which coca crops are present (Panel

B). Our sample distribution enables us to analyze a case in which most of the effects

potentially affect students in elementary education levels more than those in middle

or high school.

Figure 3.6: Distribution of rural schools by education levels in Colombia (2011-2019)

(a) Schools in rural areas (b) Coca influenced schools in rural areas (1 km

Figures show the share of schools that cover both education levels. Pre-school and elementary levels en-
compass the first five years of formal education, while middle and high school levels cover the subsequent
six years. Source: C-600 Survey DANE, 2019

Figures 3.8 and 3.7 illustrate the evolution of the mean coca cultivation, measured

both in hectares and in the number of cultivation grids, within a 1 km radius around

schools, at the municipality level. The maps reveal a clear intensification pattern in

both measures before, during, and after the 2014 pre-announcement of the PNIS.

This spatial concentration of illicit crops around schools suggests a widespread

exposure of students to the economic and social dynamics associated with coca

cultivation, which may plausibly affect their educational outcomes. In particular,

Figures 3.8b and 3.7b highlights a notable and gradual increase in the number of coca

cultivation grids in 2014, suggesting that coca expansion around schools occurred

not only through intensification within existing cultivation areas, but also through

the incorporation of new ones, reflecting both intensive and extensive margin effects.
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Figure 3.7: Number of cultivated coca (ha) sorrounded schools (mean at
municipality-level)

(a) 2012 (b) 2014

(c) 2016 (d) 2018

Note: Maps display the mean number of coca cultivation hectares located within a 1 km radius of
each school in the sample, at the municipality level. Source: SIMCI-ONUDC.
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Figure 3.8: Number of coca grid’s surrounded schools (mean at municipality-level)

(a) 2012 (b) 2014

(c) 2016 (d) 2018

Maps show the mean number of coca cultivation grids located within a 1 km radius of each school in
the sample, at the municipality level, irrespective of the coca density within each grid. Source: SIMCI-
ONUDC.

Table 3.1 presents educational outcomes for the subset of schools identified as

being influenced by coca cultivation, disaggregated by buffer size. The data reveal

an inverse relationship between enrollment and coca cultivation, with the decline in

enrollment being particularly pronounced between 2012 and 2014. In contrast, both

school dropout and failure rates appear relatively stable over time and across buffer

sizes.
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Figure A1 in the Appendix also reveals significantly distinct patterns in educa-

tional outcomes between influenced and non-cocaine-influenced schools over time.

On average, enrollment is consistently lower, and dropout rates are higher in ex-

posed schools across all periods. Additionally, failure rates are significantly higher

in coca-influenced schools before and during the PNIS pre-announcement period,

though this difference appears less pronounced thereafter.

Table 3.1: Descriptive statistics of school-related outcomes by buffer size

1 km Buffer 5 km Buffer
N Mean SD N Mean SD

Panel A. Enrollment
2012 4,769 61.33 118.40 7,905 84.51 184.57
2014 4,524 57.78 118.52 7,749 81.97 179.94
2016 4,586 57.99 120.56 7,713 81.89 183.84
2018 4,698 54.79 115.91 7,818 78.32 177.76
Panel B. School dropout
2012 4,170 0.07 0.12 7,037 0.07 0.11
2014 4,387 0.07 0.12 7,488 0.06 0.11
2016 4,511 0.06 0.11 7,566 0.06 0.10
2018 4,530 0.05 0.11 7,552 0.05 0.10
Panel C. School failure
2012 4,170 0.08 0.12 7,037 0.08 0.14
2014 4,387 0.07 0.12 7,488 0.07 0.11
2016 4,511 0.06 0.10 7,566 0.06 0.09
2018 4,530 0.06 0.10 7,552 0.06 0.10
Panel D. Cultivated coca ha
2012 5,337 1.01 2.76 9,061 15.21 39.61
2014 5,337 1.57 4.35 9,061 23.47 66.52
2016 5,337 3.91 9.56 9,061 57.95 166.01
2018 5,337 5.12 10.69 9,061 74.32 165.86

The table presents dropout and failure rates, computed as the proportion of reported enrolled students
per school. Statistics are based on the subset of schools identified as being influenced by coca
cultivation, with the number of such schools increasing as the buffer radius expands.

3.5. Identification Strategy

3.5.1. TWFE estimator

As mentioned, the announcement of the PNIS in 2014 introduced an anticipation

effect that could have incentivized potential beneficiaries to initiate or expand coca

cultivation, in order to qualify for the program. From this point, coca cultivation
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dynamics are not random and may respond to strategic decisions by cultivators,

which leads us to exploit the 2014 pre-announcement of the PNIS as a source of

exogenous variation on school-related outcomes.

A conventional TWFE design would be applied to this case, which requires

a binary and sharply defined event on time that affects treated schools. However,

in this context, treatment is neither binary nor affect all units at the same time.

Coca cultivation intensity varies continuously across schools and time. Specifically,

the anticipatory response of PNIS pre-announcement did not necessarily occur

simultaneously and with the same intensity across crops; that is, some cultivators

may have responded immediately, while others adjusted their behavior in subsequent

years.

On the other hand, during this period, coca cultivation was also subject

to dynamic and potentially reversible decisions by cultivators. While the pre-

announcement of the PNIS may have encouraged the initiation or expansion of coca

planting in anticipation of program eligibility, a range of factors (such as increased

law enforcement activity or growing skepticism about whether the PNIS would

ultimately fulfill its promised benefits) may have led some cultivators to reduce or

abandon coca cultivation (Fundación Ideas para la Paz, 2025; Ortiz Fonnegra, 2024).

As a result, schools may be exposed to coca cultivation in some years, while others

may see reductions or even temporary exits from exposure, leading to heterogeneous

treatment effects among units.

In our context, a TWFE design is not robust to the presence of heterogeneous

treatment effects. Schools are not exposed to a single, binary treatment event,

but instead experience multiple changes in the intensity of coca cultivation over

time. This makes them switchers of the treatment, rather than simply treated

or untreated units. Under such heterogeneity, TWFE estimators are subject to

contamination. Additionally, each TWFE coefficient identifies a weighted sum of the

treatment’s effect with potentially negative weights that can erroneously be treated

as control units (Callaway et al., 2024). To assess whether this issue arises in our

setting, we implement the decomposition of weights proposed by de Chaisemartin
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and D’Haultfœuille, 2020 and find that 46% of the Average Treatment Effects on the

Treated (ATTs) receive negative weights (see Table B1 of Appendix). This result

indicates that the TWFE estimator is not robust to the heterogeneous effects of our

treatment6.

3.5.2. Continuous treatment estimator de Chaisemartin and

D’Haultfœuille, 2024

Given these features and relying on recent extensions of the canonical DiD framework

(see Callaway et al., 2024; de Chaisemartin and D’Haultfœuille, 2020), we implement

the Chaisemartin and D’Haultfœuille (2023) difference-in-differences estimators DiDℓ

strategy with continuous and time-varying treatment intensity (de Chaisemartin

and D’Haultfœuille, 2024), since they are robust to heterogeneous and dynamic

effects and contamination, using the did_multiplegt_dyn package. We chose DiDℓ

estimator, among other new DiD estimators robust to heterogeneous treatment

effects, because it applies to unstaggered designs in which treatments not only have

a switch on (year-one treatment), but also might switch off again as in our case.

Theoretical setup

We adopt the framework and identification design proposed by Chaisemartin and

D’Haultfœuille (2024) to our empirical setting. The estimator is applied to units

(schools, B, in our case) observed over multiple years, C. For each school and year, we

observe the school related outcomes variables .B,C , such as enrollment, dropout rates,

or failure rates, which may be affected by coca cultivation in the surrounding area

over time, i.e., the treatment �B,C , which denotes the intensity of coca cultivation

for school B in year C. Lets define DB = (�B,1, . . . , �B,) ) as the vector capturing

the entire treatment history for each school B, and let D = (D1, . . . ,D() define the

collection of treatment trajectories for all schools ( in the sample.

6As shown by de Chaisemartin and D’Haultfœuille, 2020, TWFE estimators identify weighted sums
of treatment effects across groups and periods, where the weights may be negative. As a result,
the estimated regression coefficient may differ substantially from the Average Treatment Effect
(ATE) and even take the opposite sign, being negative while all the ATEs are positive.
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As mentioned, coca cultivation is not randomly assigned. Following the PNIS

pre-announcement in 2014, coca producers were incentivized to expand cultivation,

leading to an increase in coca exposure around some schools in subsequent periods.

Meanwhile, other schools experienced reductions or even a complete exit from

exposure. As a result, the timing of the moment when a school is first exposed to a

change (switch) in coca intensity varies across units. To account for this, define �B

as the first year in which school B experiences a change in treatment between 2014

and 2019.

With respect to the schools’ related outcomes, for all the treatment values

(31, . . . , 3C ) from year-one to C, there are defined the potential school outcomes

.B,C (31, . . . , 3C ) at C if (�B,1, . . . , �B,) ) = (31, . . . , 3) ), namely, those are the potential

outcomes that schools would experience if its exposure to coca cultivation had

followed the same sequence from year-one to year C. Now, .B,C = .B,C (DB) corresponds

to the realized treatment path of each B at C, which reflects the actual evolution of

coca cultivation surrounding school B. Let

XB,ℓ = E(.B,�B−1+ℓ − .B,�B+1−ℓ (�B,1, . . . , �B,1)) (3.1)

be the expected difference between the observed outcome at year �B − 1 + ℓ

(i.e., ℓ years after the first treatment switch) and the counterfactual “status quo”

(the stayers) outcome in schools that would have been observed if coca cultivation

remained constant from year-one to �B − 1 + ℓ.

To estimate XB,ℓ , Chaisemartin and D’Haultfœuille (2024) propose a difference-

in-differences estimator, DiDℓ , which compares the outcome evolution from the year

immediately before the first treatment change (�B − 1) to ℓ years after that change

(�B − 1 + ℓ), between the switcher schools and those that have not yet experienced a

change in coca cultivation by �B − 1 + ℓ (stayers), and that shared the same level of

coca cultivation hectares as the switcher schools in year-one.

The last consideration above is crucial for the validity of the parallel trends

assumption underlying the estimator employed in this study. As emphasized by

Chaisemartin and D’Haultfœuille (2025) and Callaway et al. (2024), there are
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two main advantages to conditioning on the initial treatment level in settings with

continuous treatments. First, if switcher and stayer schools differ in their year-one

treatment levels, comparing their outcome trajectories without adjustment implicitly

assumes homogeneous treatment effects across all units, that is, that the treatment

effect is constant across treatment intensities and over time. This is precisely the

assumption made by the two-way fixed effects (TWFE) estimator. However, this

assumption is particularly implausible in contexts such as ours. Second, when school

outcomes are available for �B − 1, the conditional parallel trends assumption can be

assessed via a placebo test that compares the year �B − 1 to 1 outcome evolutions of

year 1-to-2 switchers and stayers (Chaisemartin et al., 2025).

Based on this setup, Chaisemartin and D’Haultfœuille (2024) define the Actual-

Versus-Status-Quo (AVSQ) effect as the difference in outcome evolution between

switchers and stayers. Specifically, for each switching school B, there exists a not-

yet-influenced school B′ (a stayer) such that �B′,1 = �B,1 and whose coca cultivation

around the unit has remained unchanged since the beginning of the panel. The

comparison is made up to the last years before B experiences a treatment change.

Under this scenario, let

XB,ℓ = E
[
.B,�B−1+ℓ − .B,�B+1−ℓ (�B,1, . . . , �B,1) |D

]
(3.2)

be the estimated difference between the actual outcomes of B in �B − 1 + ℓ

(switcher) and its status-quo counterfactual (stayer) conditional to the treatment

switch, from year-one to year �B − 1 + ℓ. For this purpose, XB,ℓ is estimated using a

difference-in-differences estimator, DiDℓ , defined as follows:

�8�B,ℓ = .B,�B−1+ℓ − .B,�B−1 −
1

#B
�B−1+ℓ

∑
B′:�B′,1=�B,1 ,�B′>�B−1+ℓ

(.B′,�B−1+ℓ − .B′ , �B − 1)

(3.3)

That is, DiDℓ compares the outcome evolution of coca influenced school B from

the year before the treatment change (�B − 1) to ℓ years after the change (�B − 1 + ℓ),

with that of its counterfactual schools B′ that (i) had the same level of coca cultivation
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in period one (�B′,1 = �B,1), and (ii) experienced no change in coca exposure over

the entire period from 1 to �B − 1 + ℓ. In this case, it is important to consider two

main assumptions, i.e., the no-anticipation effect, in which school outcomes do not

depend on future treatments, and the Parallel trends assumption, which requires

that at least two observational units have the same year-one treatment, so they

can be comparable and expect to have the same expected evolution in outcomes.

If the face of no-anticipation effect and parallel trends assumption is fulfilled, for

every coca influenced school in time C, we can find an estimator for XB,ℓ such that

E
[
�8�ℓ |D = XB,C

]
.

3.6. Results

3.6.1. Baseline results

Table 3.2 presents the average cumulative (total) effects of coca cultivation on school

outcomes across different buffer sizes. Consistent with our identification strategy

and theoretical expectations, school enrollment declines as coca cultivation increases

around schools. Specifically, for every 1% increase in coca cultivated within a 1 km

radius of a school, enrollment decreases by approximately 0.06 standard deviations

and school dropouts increase by 0.13 standard deviations. On average, there is no

significant effect on academic failure. Moreover, as the buffer radius increases, the

average estimated effect appears to diminish in magnitude, suggesting that coca

cultivation closer to schools has a more direct and substantial impact on its outcomes.
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Table 3.2: Response of educational outcomes on Coca crops surrounding schools
(2013-2019)

1 km Buffer 5 km Buffer
Enrollment Dropout Failure Enrollment Dropout Failure

Coca ln -0.064*** 0.133*** 0.021 -0.023*** 0.000 0.024
(0.012) (0.004) (0.046) (0.005) (0.030) (0.019)

Obs. 223,378 232,831 232,831 225,912 219,834 219,834
Switchers 6,324 5,997 5,997 7,974 7,651 7,561

Dependent Variables are in standard deviation and independent in logarithms. Dropout and failure
rates represent the proportion of enrolled students by school. We use school and year fixed effects.
Errors are clustered at the school-level, and we control for regional linear trends. Each cell comes
from a different estimation. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

Furthermore, the estimation approach that we use allows us to capture how these

outcomes evolve following the initial increase in coca cultivation intensity, rather

than assuming an immediate or static response. Regarding dynamic effects, Figure

3.9 shows that the impact of coca cultivation surrounding schools occurs immediately

following the initial treatment (switch). In the first years after exposure, enrollment

decreases 0.01 standard deviation for every 1% increase in coca cultivation within a

1km radius, while dropout rates rise by approximately 0.1 standard deviations. No-

tably, although the rise in dropout rates stabilizes in subsequent periods, enrollment

continues to decline steadily, reaching a reduction of 0.07 standard deviations five

years after the initial increase in coca crop cultivation within a 1 km radius around

each school. This persistent decline suggests that the effect is not solely driven by

students leaving school mid-year, but also by a reduced probability of enrollment in

subsequent academic cycles.

Although we do not find a statistically significant average effect of coca cultiva-

tion on academic failure rates, Figure Panel B in Figure 3.9 shows an increase in

school failure of nearly 0.1 standard deviations for each 1% rise in coca cultivation

within a 5km buffer around schools. This pattern may reflect several underlying

dynamics; in particular, when coca expansion occurs farther from schools, students

may face a trade-off between academic performance and participating in coca-related

labor activities (Cancillería de Colombia, 2016; Defensoría del Pueblo de Colombia,

2020; Dirección de Antinarcóticos, 2014).
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Finally, the null hypothesis of the Parallel Trends Assumption is that all placebo

estimators are close to zero and not statistically significant. Panels A, B, and C in

figure 3.9 show that the assumption holds. Importantly, Figure C1 in the Appendix

illustrates that our estimator adequately accounts for treatment heterogeneity and

contamination, while the standard TWFE estimator fails to do so. In fact, the

TWFE approach can yield misleading or counterintuitive results, as observed in the

case of academic failure rates.

Figure 3.9: Dynamic effects of coca cultivation on enrollment

(a) Enrollment (b) School dropout

(c) School failure

Dependent Variables are in standard deviation and independent in logarithms. Dropout and failure rates
represent the proportion of enrolled students by school. We use school and year fixed effects. Errors are
clustered at the school level. We control for regional linear trends. Each estimate comes from a different
specification. We use 95% confidence intervals.

3.6.2. Effects by school level

To further examine the heterogeneity of these effects, we assess whether the impacts

vary by level of schooling. As hypothesized, Panel A in Figure 3.10 shows that
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enrollment and dropout responses are primarily driven by elementary school students,

who experience declines of approximately 0.1 standard deviations for each 1% increase

in coca cultivation within a 1 km radius of their school; the effects persist even five

years after the initial expansion. Additionally, elementary students experience a

slight but significant increase in dropouts during the first year following the shock

(Panel C). Interestingly, preschoolers, typically under five years old and highly

dependent on their caregivers, display a delayed increase in dropout rates four to

five years after the initial rise in coca cultivation. Regarding previous discussions,

this pattern points out that the effects observed at preschool levels may be linked

to caregiver-driven regional migration in search of new employment opportunities

following the expansion of coca crops. Lastly, we found that elementary school

students are those who are more likely to academically fail if coca crop shocks occur

within a 5 km radius around their school.

Additionally, we examine whether these responses differ by gender. Figure 3.11

depicts that, overall, we do not find systematic patterns favoring or disadvantaging

either gender. However, we observe that girls experience larger declines in enrollment,

persisting even four years after the initial coca shock within a 1 km radius of their

school.
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Figure 3.10: Dynamic effects of coca cultivation on school outcomes by education
level (2013-2019)

(a) Enrollment (1 km) (b) Enrollment (5 km)

(c) School dropout(1km) (d) School dropout (5km)

(e) School failure (1 km) (f) School failure (5 km)

Dependent Variables are in standard deviation and independent in logarithms. Dropout and failure rates
represent the proportion of enrolled students by school. We use school and year fixed effects. Errors are
clustered at the school level. We control for regional linear trends. Each estimate comes from a different
specification. We use 95% confidence intervals.
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Figure 3.11: Dynamic effects of coca cultivation on school outcomes by gender
(2013-2019)

(a) Enrollment (1 km) (b) Enrollment (5 km)

(c) School dropout(1km) (d) School dropout (5km)

(e) School failure (1 km) (f) School failure (5 km)

Dependent Variables are in standard deviation and independent in logarithms. Dropout and failure rates
represent the proportion of enrolled students by school. We use school and year fixed effects. Errors are
clustered at the school level. We control for regional linear trends. Each estimate comes from a different
specification. We use 95% confidence intervals.
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3.6.3. Robustness checks

As a robustness check, we re-estimate the model by replacing the intensive margin of

coca cultivation with an extensive margin indicator, defined as the number of coca

cultivation grids contained within each buffer around schools. Table 3.3 shows that

the estimates remain consistent with the baseline results, suggesting that the main

findings are not sensitive to the choice of treatment measure, as it is the intensity

itself.

Table 3.3: Response of educational outcomes on Coca grids surrounding schools
(2013-2019)

1 km Buffer 5 km Buffer
Enrollment Dropout Failure Enrollment Dropout Failure

Coca ha -0.074*** 0.154*** 0.024 -0.024*** 0.000 0.024
(0.014) (0.064) (0.053) (0.005) (0.031) (0.020)

Obs. 239,378 232,831 232,831 225,914 219,836 219,836
Switchers 6,345 5,997 5,997 7,975 7,562 7,562

Dependent Variables are in standard deviation and independent in logarithms. Dropout and failure
rates represent the proportion of enrolled students by school. We use school and year fixed effects.
Errors are clustered at the school-level, and we control for regional linear trends. Each cell comes
from a different estimation. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

To assess the robustness of our estimates, we also conduct a subsample analysis

excluding departments historically characterized by high levels of coca cultivation.

This exercise helps to rule out the possibility that our results are driven by structural

conditions specific to regions with persistent coca presence. Specifically, we re-

estimate the model after excluding four departments, Putumayo, Nariño, Cauca,

and Norte de Santander, which together accounted for a significant 73% of the

share of national coca production in 2014 (UNODC, 2015). The results remain

consistent with our main findings, suggesting that the observed effects are not solely

concentrated in these high-exposure regions.
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Figure 3.12: Dynamic effects of coca cultivation 1 km around schools on educational
outcomes without high coca crops rates departments

(a) Enrollment (b) Dropouts

(c) Failure

Dependent Variables are in standard deviation and independent in logarithms. Dropout and failure rates
represent the proportion of enrolled students by school. We use school and year fixed effects. Errors are
clustered at the school level. We control for regional linear trends. Each estimate comes from a different
specification. We use 95% confidence intervals.

3.7. Conclusions

Our findings provide robust evidence that exposure to coca cultivation and its

surrounding dynamics negatively affects educational outcomes, particularly at the

elementary school level. By exploiting temporal variation in the intensity of coca

cultivation around schools, our identification strategy moves beyond a simple binary

exposure framework. Unlike a sharp-event specification estimated via TWFE, our

dynamic difference-in-differences approach with continuous treatment allows us to

capture the heterogeneous and evolving nature of coca cultivation effects. The results

suggest that the adverse impacts on enrollment, dropout, and academic performance
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are not merely a function of the presence of coca crops, but are closely linked to

the scale and persistence of their expansion near schools. Moreover, thanks to the

granularity of our observational unit at the school level, we find that the negative

effect on enrollment is concentrated among elementary school students, contrasting

with the municipality-level findings of Angulo (2024), who reported no such effect.

Drawing on documented reports and previous studies, we conclude that students

living in areas affected by coca cultivation are involved in complex social and

economic environments that delay their educational attainment and perpetuate

intergenerational cycles of poverty. The trade-off they face between participating in

coca-related labor and pursuing formal education, particularly in contexts where

basic needs remain unmet, translates into higher dropout rates and reduced school

enrollment in subsequent years. Moreover, when coca crops are located farther from

schools, even students who attempt to remain enrolled may experience declines

in academic performance due to the increased strain of mobility and exposure to

adverse external conditions.

Finally, we show that the effects are not solely driven by regions with the highest

share of coca cultivation, which reinforces the strengths of our identification strategy.

By leveraging variation in the intensity of treatment and its temporal changes at

the unit level, rather than relying on a single sharp treatment event.





3.A Appendix

3.A.1. Descriptive statistics

Figure A1: Mean differences by coca cultivation exposure - Comparable sample at 1
km Buffer

(a) School enrollment (b) School dropout rate

(c) School failure rate

Variables are in standard deviations. Figures report mean differences between no-coca-influenced
and coca-influenced schools. We use 95% confidence intervals.
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3.A.2. de Chaisemartin and D’Haultfœuille, 2023 estimators

dynamics (DiDℓ)

Table B1: TWFE Weights

Treatment variable (ln) # ATTs Weights

Panel A. Coca (Buffer 1 km)
Positive weights 898 1.5840
Negative weights 762 -0.5480
Panel B. Coca (Buffer 5 km)
Positive weights 1,522 1.7615
Negative weights 1,118 -0.7615

Estimates of TWFE weights where made with school enrollment as a dependent variable.
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3.A.3. Additional estimates

Figure C1: TWFE estimator

(a) Enrollment (b) Dropout

(c) Failure

Dependant variables are in standard deviations, and independent variables are in logarithms. Both
school dropout and failure are a proportion of the enrolled students at a school. We use school and
year fixed effects. Errors are clustered at the school level. We control for regional linear trends.





Bibliography

Abubaker, M. and C. A. Bagley (2017). “Methodology of Correspondence Testing for

Employment Discrimination Involving Ethnic minority Applications: Dutch and

English Case Studies of Muslim Applicants for Employment.” In: Social Sciences

6.4.

ACNUR (2019). Aspectos del monitoreo de protección. Situación en Venezuela. url:

%7Bhttps://www.acnur.org/5d321d124.pdf%7D.

ACNUR (2022). Situación de Venezuela. url: %7Bhttps://www.acnur.org/

situacion-en-venezuela%7D.

ACNUR (2019). Labor market access and integration. A key element of durable so-

lutions for Venezuelans. url: %7Bhttps://www.acnur.org/media/labor-

market - access - and - integration - key - element - durable - solutions -

venezuelans%7D.

AFP (2021). En las tierras de San Coca: un viaje a la pujante economía ilegal de

Colombia. url: https://www.rfi.fr/es/mundo/20210830-en-las-tierras-

de-san-coca-un-viaje-a-la-pujante-econom%5C%C3%5C%ADa-ilegal-de-

colombia.

Agyare, P. (2020). “Labor Market Discrimination against African Immigrants’:

Between Employment Vulnerability and Social Exclusion.” In: World Journal of

Social Sciences and Humanities 7, pp. 1–9.

Angrist, J. and A. Kugler (2008). “Rural Windfall or a New Resource Curse? Coca,

Income, and Civil Conflict in Colombia.” In: The Review of Economics and

Statistics 90, pp. 191–215.

%7Bhttps://www.acnur.org/5d321d124.pdf%7D
%7Bhttps://www.acnur.org/situacion-en-venezuela%7D
%7Bhttps://www.acnur.org/situacion-en-venezuela%7D
%7Bhttps://www.acnur.org/media/labor-market-access-and-integration-key-element-durable-solutions-venezuelans%7D
%7Bhttps://www.acnur.org/media/labor-market-access-and-integration-key-element-durable-solutions-venezuelans%7D
%7Bhttps://www.acnur.org/media/labor-market-access-and-integration-key-element-durable-solutions-venezuelans%7D
https://www.rfi.fr/es/mundo/20210830-en-las-tierras-de-san-coca-un-viaje-a-la-pujante-econom%5C%C3%5C%ADa-ilegal-de-colombia
https://www.rfi.fr/es/mundo/20210830-en-las-tierras-de-san-coca-un-viaje-a-la-pujante-econom%5C%C3%5C%ADa-ilegal-de-colombia
https://www.rfi.fr/es/mundo/20210830-en-las-tierras-de-san-coca-un-viaje-a-la-pujante-econom%5C%C3%5C%ADa-ilegal-de-colombia


120 Three essays on migration and education

Angrist, N. et al. (2019). “Measuring Human Capital.” In: SSRN Electronic Journal.

Angulo, J. C. (2024). Books and bushes: Schooling decisions and coca production in

Colombia. 2024 Annual Meeting, July 28-30, New Orleans, LA 344036. Agricul-

tural and Applied Economics Association.

Arango, L. E. et al. (2019). “Heterogeneous labour demand in the Colombian

manufacturing sector.” In: Journal for Labour Market Research 53.1.

Arrow, K. J. ([1973, 1998]). “What has economics to say about racial discrimination?”

In: Journal of economic perspectives 12.2, pp. 91–100.

Ayón, C. and D. Becerra (2013). “Mexican immigrant families under siege: The impact

of anti-immigrant policies, discrimination, and the economic crisis.” English. In:

Advances in Social Work 14, pp. 206–228.

Azrieli, Y. et al. (2018). “Incentives in Experiments: A Theoretical Analysis.” In:

Journal of Political Economy.

Baert, S. (2018a). “Hiring a Gay Man, Taking a Risk?: A Lab Experiment on

Employment Discrimination and Risk Aversion.” In: Journal of Homosexuality

65.8. PMID: 28841095, pp. 1015–1031.

Baert, S. (2018b). “Hiring Discrimination: An Overview of (Almost) All Correspon-

dence Experiments Since 2005.” In: Audit Studies: Behind the Scenes with Theory,

Method, and Nuance. Springer International Publishing, pp. 63–77.

Bahar, D. et al. (2021). “Give me your tired and your poor: Impact of a large-

scale amnesty program for undocumented refugees.” In: Journal of Development

Economics 151, p. 102652.

BCV (2021). Banco Central de Venezuela. url: http : / / www . bcv . org . ve /

estadisticas/consumidor (visited on 05/2021).

Becker, G. S. (1964). Human Capital: A Theoretical and Empirical Analysis with

Special Reference to Education, First Edition. NBER Books beck-5. National

Bureau of Economic Research, Inc.

http://www.bcv.org.ve/estadisticas/consumidor
http://www.bcv.org.ve/estadisticas/consumidor


Bibliography 121

Bernal, R. (2009). “The Informal Labor Market in Colombia: Identification and

Characterization.” In: Desarrollo y Sociedad, pp. 145–208.

Bertrand, M. and S. Mullainathan (2003). Are Emily and Greg More Employable

than Lakisha and Jamal? A Field Experiment on Labor Market Discrimination.

Working Paper 9873. National Bureau of Economic Research.

Bicchieri, C. (2005). The Grammar of Society: The Nature and Dynamics of Social

Norms. Cambridge University Press.

Bobba, M. et al. (2021). “Labor market search, informality, and on-the-job hu-

man capital accumulation.” In: Journal of Econometrics 223.2. Annals issue:

Implementation of Structural Dynamic Models, pp. 433–453.

Bohren, J. A. et al. (2019). Inaccurate Statistical Discrimination: An Identification

Problem. Working Paper 25935. National Bureau of Economic Research.

Bonilla-Mejía, L. et al. (2020). “The Labor Market of Immigrants and

Non-Immigrants. Evidence from the Venezuelan Refugee Crisis.” In: Borradores

de Economia 1119.

Borjas, G. (2003). “The Labor Demand Curve Is Downward Sloping: Reexamining

The Impact Of Immigration On The Labor Market.” In: The Quarterly Journal

of Economics 118, pp. 1335–1374.

Borjas, G. (2014). “Labor Market Adjustments to Immigration.” In: Immigration

Economics, pp. 1335–1374.

Borjas, G. J. (1998). The Economic Progress of Immigrants. Working Paper 6506.

National Bureau of Economic Research.

Borjas, G. J. (2019). Immigration and Economic Growth. Working Paper 25836.

National Bureau of Economic Research.

Borjas, G. J. and B. R. Chiswick (2019). “The Effect of Americanization on the

Earnings of Foreign-born Men.” In: Foundations of Migration Economics. Oxford

University Press.



122 Three essays on migration and education

Briceño-Ruiz, J. (2019). “The Crisis in Venezuela: A New Chapter, or the Final

Chapter?” In: Latin American Policy 10.1, pp. 180–189.

Bull, B. and A. Rosales (2020). “The crisis in Venezuela: Drivers, Transitions, and

Pathways.” In: European Review of Latin American and Caribbean Studies 109,

pp. 1–20.

Calderón-Mejía, V. and A. M. Ibáñez (2015). “Labour market effects of migration-

related supply shocks: evidence from internal refugees in Colombia.” In: Journal

of Economic Geography 16.3, pp. 695–713.

Callaway, B. et al. (2024). “Difference-in-differences with a Continuous Treatment.”

In: Working Paper Series 32117.

Cancillería de Colombia (2016). ABC del Acuerdo Final. Cartilla Pedagogica.

url: https : / / www . cancilleria . gov . co / sites / default / files /

cartillaabcdelacuerdofinal2.pdf.

Card, D. (2001). Immigrant Inflows, Native Outflows, and the Local Labor Market

Impacts of Higher Immigration. NBER Working Papers 5927. National Bureau

of Economic Research, Inc.

Card, D. and G. Peri (2016). Immigration Economics by George J. Borjas: A Review

Essay. Tech. rep. Journal of Economic Literature.

Caruso, G. et al. (2019). “Spillover effects of the Venezuelan crisis: migration impacts

in Colombia.” In: Oxford Economic Papers 73.2, pp. 771–795.

Carvajal, H. (2023). “Efectos de la suspensión de las aspersiones aéreas con glifosato

sobre la deserción escolar en Colombia.” In: Documentos CEDE No. 27 20307.

Centro Nacional de Memoria Histórica (2018). Escuelas con memoria: voces y

memorias de docentes del Catatumbo. Catatumbo: memorias de vida y dignidad.

Primera edición, noviembre de 2018. Bogotá, Colombia: Centro Nacional de

Memoria Histórica, p. 112.

https://www.cancilleria.gov.co/sites/default/files/cartillaabcdelacuerdofinal2.pdf
https://www.cancilleria.gov.co/sites/default/files/cartillaabcdelacuerdofinal2.pdf


Bibliography 123

Chaisemartin, C. et al. (2025). “Difference-in-Differences for Continuous Treatments

and Instruments with Stayers.” In: SSRN Electronic Journal.

Charness, G. et al. (2025). “Experimental Methods: Eliciting and Measuring Social

Norm.” In: SSRN Electronic Journal.

Chatruc, M. R. and S. V. Rozo Villarraga (2022). “Discrimination Toward Migrants

During Crises.” In: Policy Research Working Paper Series 10091.

Ciro, E. (2020). Levantados de la selva: Vidas y legitimidades en los territorios

cocaleros del Caquetá. Universidad de los Andes, Colombia.

Cohen, A. and A. Razin (2008). “The skill composition of immigrants and the

generosity of the welfare state: free vs. policy-controlled migration.” In: National

Bureau of Economic Research.

Constant, A. F. et al. (2016). Reservation wages of first- and second-generation mi-

grants. MERIT Working Papers 2016-050. United Nations University - Maastricht

Economic, Social Research Institute on Innovation, and Technology (MERIT).

Cooray, A. (2014). “Do Low-Skilled Migrants Contribute More to Home Country

Income? Evidence from South Asia.” In: The B.E. Journal of Economic Analysis

and Policy 14.3, pp. 1185–1212.

Cortés, P. and J. Tessada (2011). “Low-Skilled Immigration and the Labor Supply

of Highly Skilled Women.” In: American Economic Journal: Applied Economics

3.3, pp. 88–123.

D’Auria, F. et al. (2008). Economic impact of migration flows following the 2004 EU

enlargement process : a model based analysis. eng. Economic papers (Brussels,

Belgium) ; 349 November 2008. Brussels: European Commission, Directorate-

General for Economic and Financial Affairs.

d’Albis, H. et al. (2018). “Macroeconomic evidence suggests that asylum seekers are

not a “burden” for Western European countries.” In: Science Advances 4.6.



124 Three essays on migration and education

Dammert, A. (2008). “Child Labor and Schooling Response to Changes in Coca

Production in Rural Peru.” In: Journal of Development Economics 86, pp. 164–

180.

DANE (2005). Censo Poblacional 2005. url: https://www.dane.gov.co/index.

php/estadisticas-por-tema/demografia-y-poblacion/censo-general-

2005-1.

DANE (2006a). Clasificación Industrial Internacional Uniforme de todas las ac-

tividades económicas (CIIU). Revisión 3 adaptada para Colombia. url: https:

//www.dane.gov.co/files/sen/nomenclatura/ciiu/CIIURev3AC.pdf.

DANE (2006b). Clasificación Industrial Internacional Uniforme de todas las ac-

tividades económicas (CIIU). Revisión 3 adaptada para Colombia. url: https:

//www.dane.gov.co/files/sen/nomenclatura/ciiu/CIIURev3AC.pdf.

DANE (2019). Censo Nacional de Población y Vivienda 2018. url: https://

www.dane.gov.co/index.php/estadisticas- por- tema/demografia- y-

poblacion/censo-nacional-de-poblacion-y-vivenda-2018.

DANE (2021a). Gran Encuesta Integrada de Hogares. url: http://microdatos.

dane.gov.co/index.php/catalog/701/get%5C_microdata8.

DANE (2021b). Perfil demográfico y laboral de la población venezolana en Colombia

2014–2021. Nota estadística, diciembre de 2021. url: https://www.dane.

gov.co/files/investigaciones/notas- estadisticas/dic- 2021- nota-

estadistica- perfil- demografico- laboral- poblacion- venezolana- en-

colombia-2014-2021.pdf.

DANE (2022). Empleo informal y seguridad social - Históricos. url: https://www.

dane.gov.co/index.php/estadisticas-por-tema/salud/informalidad-y-

seguridad-social/empleo-informal-y-seguridad-social-historicos.

DANE (2023a). Boletín técnico - Gran Encuesta Integrada de Hogares. Ocupación

informal trimestre móvil diciembre 2022 - febrero 2023. url: https://www.dane.

https://www.dane.gov.co/index.php/estadisticas-por-tema/demografia-y-poblacion/censo-general-2005-1
https://www.dane.gov.co/index.php/estadisticas-por-tema/demografia-y-poblacion/censo-general-2005-1
https://www.dane.gov.co/index.php/estadisticas-por-tema/demografia-y-poblacion/censo-general-2005-1
https://www.dane.gov.co/files/sen/nomenclatura/ciiu/CIIURev3AC.pdf
https://www.dane.gov.co/files/sen/nomenclatura/ciiu/CIIURev3AC.pdf
https://www.dane.gov.co/files/sen/nomenclatura/ciiu/CIIURev3AC.pdf
https://www.dane.gov.co/files/sen/nomenclatura/ciiu/CIIURev3AC.pdf
https://www.dane.gov.co/index.php/estadisticas-por-tema/demografia-y-poblacion/censo-nacional-de-poblacion-y-vivenda-2018
https://www.dane.gov.co/index.php/estadisticas-por-tema/demografia-y-poblacion/censo-nacional-de-poblacion-y-vivenda-2018
https://www.dane.gov.co/index.php/estadisticas-por-tema/demografia-y-poblacion/censo-nacional-de-poblacion-y-vivenda-2018
http://microdatos.dane.gov.co/index.php/catalog/701/get%5C_microdata8
http://microdatos.dane.gov.co/index.php/catalog/701/get%5C_microdata8
https://www.dane.gov.co/files/investigaciones/notas-estadisticas/dic-2021-nota-estadistica-perfil-demografico-laboral-poblacion-venezolana-en-colombia-2014-2021.pdf
https://www.dane.gov.co/files/investigaciones/notas-estadisticas/dic-2021-nota-estadistica-perfil-demografico-laboral-poblacion-venezolana-en-colombia-2014-2021.pdf
https://www.dane.gov.co/files/investigaciones/notas-estadisticas/dic-2021-nota-estadistica-perfil-demografico-laboral-poblacion-venezolana-en-colombia-2014-2021.pdf
https://www.dane.gov.co/files/investigaciones/notas-estadisticas/dic-2021-nota-estadistica-perfil-demografico-laboral-poblacion-venezolana-en-colombia-2014-2021.pdf
https://www.dane.gov.co/index.php/estadisticas-por-tema/salud/informalidad-y-seguridad-social/empleo-informal-y-seguridad-social-historicos
https://www.dane.gov.co/index.php/estadisticas-por-tema/salud/informalidad-y-seguridad-social/empleo-informal-y-seguridad-social-historicos
https://www.dane.gov.co/index.php/estadisticas-por-tema/salud/informalidad-y-seguridad-social/empleo-informal-y-seguridad-social-historicos
https://www.dane.gov.co/files/investigaciones/boletines/ech/ech%5C_informalidad/bol%5C_geih%5C_informalidad%5C_dic22%5C_feb23.pdf
https://www.dane.gov.co/files/investigaciones/boletines/ech/ech%5C_informalidad/bol%5C_geih%5C_informalidad%5C_dic22%5C_feb23.pdf


Bibliography 125

gov.co/files/investigaciones/boletines/ech/ech%5C_informalidad/

bol%5C_geih%5C_informalidad%5C_dic22%5C_feb23.pdf.

DANE (2023b). EDU-Microdatos. url: https://microdatos.dane.gov.co/index.

php/catalog/786.

DANE (2023c). Encuesta Pulso de la Migración - Ciclo 5. url: https://www.dane.

gov.co/index.php/estadisticas- por- tema/demografia- y- poblacion/

encuesta-pulso-de-la-migracion-epm.

Danz, D. et al. (2024). “Evaluating Behavioral Incentive Compatibility: Insights

from Experiments.” In: Journal of Economic Perspectives 38.4, pp. 131–54.

Dávalos, E. and L. M. Dávalos (2020). “Social Investment and Smallholder Coca

Cultivation in Colombia.” In: Journal of Development Studies 56.6, pp. 1118–

1140.

de Chaisemartin, C. and X. D’Haultfœuille (2023). “Two-way fixed effects and

differences-in-differences estimators with several treatments.” In: Journal of

Econometrics 236.2, p. 105480.

De Chaisemartin, C. and X. D’Haultfœuille (2020). “Two-Way Fixed Effects Esti-

mators with Heterogeneous Treatment Effects.” In: American Economic Review

110.9, pp. 2964–96.

De Chaisemartin, C. and X. D’Haultfœuille (2024). “Difference-in-Differences Esti-

mators of Intertemporal Treatment Effects.” In: The Review of Economics and

Statistics, pp. 1–45.

Defensoría del Pueblo de Colombia (2020). Informe sobre reclutamiento, utilización

y violencia sexual contra niñas, niños y adolescentes por parte de grupos ar-

mados ilegales en Colombia. url: https://www.camara.gov.co/sites/

default/files/2020-10/INFORME%5C%20RECLUTAMIENTO%5C%20DEFENSORIA%

5C%20final%5C%20final.pdf.

https://www.dane.gov.co/files/investigaciones/boletines/ech/ech%5C_informalidad/bol%5C_geih%5C_informalidad%5C_dic22%5C_feb23.pdf
https://www.dane.gov.co/files/investigaciones/boletines/ech/ech%5C_informalidad/bol%5C_geih%5C_informalidad%5C_dic22%5C_feb23.pdf
https://www.dane.gov.co/files/investigaciones/boletines/ech/ech%5C_informalidad/bol%5C_geih%5C_informalidad%5C_dic22%5C_feb23.pdf
https://microdatos.dane.gov.co/index.php/catalog/786
https://microdatos.dane.gov.co/index.php/catalog/786
https://www.dane.gov.co/index.php/estadisticas-por-tema/demografia-y-poblacion/encuesta-pulso-de-la-migracion-epm
https://www.dane.gov.co/index.php/estadisticas-por-tema/demografia-y-poblacion/encuesta-pulso-de-la-migracion-epm
https://www.dane.gov.co/index.php/estadisticas-por-tema/demografia-y-poblacion/encuesta-pulso-de-la-migracion-epm
https://www.camara.gov.co/sites/default/files/2020-10/INFORME%5C%20RECLUTAMIENTO%5C%20DEFENSORIA%5C%20final%5C%20final.pdf
https://www.camara.gov.co/sites/default/files/2020-10/INFORME%5C%20RECLUTAMIENTO%5C%20DEFENSORIA%5C%20final%5C%20final.pdf
https://www.camara.gov.co/sites/default/files/2020-10/INFORME%5C%20RECLUTAMIENTO%5C%20DEFENSORIA%5C%20final%5C%20final.pdf


126 Three essays on migration and education

Del Carpio, X. V. and M. C. Wagner (2015). “The impact of Syrian refugees on

the Turkish labor market : The impact of Syrians refugees on the Turkish labor

market.” In: World Bank policy research working paper.

Delgado-Prieto, L. (2024). “Immigration, wages, and employment under informal

labor markets.” In: Journal of Population Economics 37.2, p. 55.

De Matos, A. D. (2012). The Careers of Immigrants. CEP Discussion Papers dp1171.

Centre for Economic Performance, LSE.

Departamento Nacional de Planeación (2006). Balance Plan Colombia 1999-2005.

url: https://colaboracion.dnp.gov.co/cdt/justicia%5C%20seguridad%

5C%20y%5C%20gobierno/bal%5C_plan%5C_col_espanol%5C_final.pdf.

Díaz, A. M. and F. Sánchez (2004). A Geography Of Illicit Crops (Coca Leaf) And

Armed Conflict In Colombia. Documentos CEDE.

Dietz, J. et al. (2015). “The skill paradox: explaining and reducing employment

discrimination against skilled immigrants.” In: The International Journal of

Human Resource Management 26.10, pp. 1318–1334.

Dion, M. L. and C. Russler (2008). “Eradication Efforts, the State, Displacement

and Poverty: Explaining Coca Cultivation in Colombia during Plan Colombia.”

In: Journal of Latin American Studies 40.3, pp. 399–421.

Dirección de Antinarcóticos (2014). Coca, deforestación, contaminación y pobreza:

una aproximación territorial del problema de las drogas en Colombia. url:

https://www.minjusticia.gov.co/programas- co/ODC/Publicaciones/

Publicaciones/OF5022014-coca-deforestacion-contaminacion-pobreza%

5C%20(1).pdf.

Dixit, V. et al. (2017). “Experimental Economics and choice in transportation: Incen-

tives and context.” In: Transportation Research Part C: Emerging Technologies

77, pp. 161–184.

https://colaboracion.dnp.gov.co/cdt/justicia%5C%20seguridad%5C%20y%5C%20gobierno/bal%5C_plan%5C_col_espanol%5C_final.pdf
https://colaboracion.dnp.gov.co/cdt/justicia%5C%20seguridad%5C%20y%5C%20gobierno/bal%5C_plan%5C_col_espanol%5C_final.pdf
https://www.minjusticia.gov.co/programas-co/ODC/Publicaciones/Publicaciones/OF5022014-coca-deforestacion-contaminacion-pobreza%5C%20(1).pdf
https://www.minjusticia.gov.co/programas-co/ODC/Publicaciones/Publicaciones/OF5022014-coca-deforestacion-contaminacion-pobreza%5C%20(1).pdf
https://www.minjusticia.gov.co/programas-co/ODC/Publicaciones/Publicaciones/OF5022014-coca-deforestacion-contaminacion-pobreza%5C%20(1).pdf


Bibliography 127

Dohmen, T. et al. (2011). “Individual Risk Attitudes: Measurement, Determinants,

And Behavioral Consequences.” In: Journal of the European Economic Association

9, pp. 522–550.

Dustmann, C. et al. (2016). “The Impact of Immigration: Why Do Studies Reach

Such Different Results?” In: Journal of Economic Perspectives 30.4, pp. 31–56.

EASO (2020). Venezuela Country Focus. url: https://www.easo.europa.eu/

news-events/easo-publishes-coi-report-venezuela-country-focus.

Eckstein, Z. and Y. Weiss (2004). “On the Wage Growth of Immigrants: Israel,

1990–2000.” In: Journal of the European Economic Association 2.4, pp. 665–695.

Edmonds, E. and N. Pavcnik (2005). “Child Labor in the Global Economy.” In:

Journal of Economic Perspectives 19, pp. 199–220.

Ellner, S. (2013). “Just How Radical is President Nicolás Maduro.” In: NACLA

Report on the Americas 46.2, pp. 45–49.

ENCOVI (2017). Encuesta Nacional de Condiciones de Vida 2017. url: https:

//www.proyectoencovi.com/encovi-2017.

ENCOVI (2018). Encuesta Nacional de Condiciones de Vida 2018. url:

https://www.proyectoencovi.com/encovi-2018-encuesta-nacional-de-

condiciones-de-vida-copy.

ENCOVI (2020). Encuesta Nacional de Condiciones de Vida 2019/20. url: https:

//www.proyectoencovi.com/informe-interactivo-2019.

Fedesarrollo (2018). Informe mensual del mercado laboral. Migración venezolana a

Colombia. url: https://www.fedesarrollo.org.co/sites/default/files/

iml-octubre%5C_2018-web.pdf.

Fernández, C. and L. Villar (2016). A Taxonomy of Colombia’s Informal Labor

Market. Working Papers Series. Documentos de Trabajo 015227. Fedesarrollo.

https://www.easo.europa.eu/news-events/easo-publishes-coi-report-venezuela-country-focus
https://www.easo.europa.eu/news-events/easo-publishes-coi-report-venezuela-country-focus
https://www.proyectoencovi.com/encovi-2017
https://www.proyectoencovi.com/encovi-2017
https://www.proyectoencovi.com/encovi-2018-encuesta-nacional-de-condiciones-de-vida-copy
https://www.proyectoencovi.com/encovi-2018-encuesta-nacional-de-condiciones-de-vida-copy
https://www.proyectoencovi.com/informe-interactivo-2019
https://www.proyectoencovi.com/informe-interactivo-2019
https://www.fedesarrollo.org.co/sites/default/files/iml-octubre%5C_2018-web.pdf
https://www.fedesarrollo.org.co/sites/default/files/iml-octubre%5C_2018-web.pdf


128 Three essays on migration and education

Finn, A. et al. (2014). “Cognitive Skills, Student Achievement Tests, and Schools.”

In: Psychological science 25.

Fisher, R. and J. Katz (2000). “Social Desirability Bias and the Validity of Self-

Reported Values.” In: Psychology and Marketing 17, pp. 105–120.

Friberg, J. H. and A. H. Midtbøen (2018). “Ethnicity as skill: immigrant employment

hierarchies in Norwegian low-wage labour markets.” In: Journal of Ethnic and

Migration Studies 44.9, pp. 1463–1478.

Friedberg, R. (2000). “You Can’t Take It With You? Immigrant Assimilation and the

Portability of Human Capital.” In: Journal of Labor Economics 18, pp. 221–251.

Fundación ANDI, USAID, ACDI-VOCA and Fundación Corona (2022). Inclusión

laboral de migrantes, una apuesta del sector privado. url: https://www.andi.

com.co/Uploads/Paper%5C%20Inclusi%5C%C3%5C%B3n%5C%20Laboral%5C%

20a%5C%20Poblaci%5C%C3%5C%B3n%5C%20Migrante%5C%20-%5C%20Junio%5C%

2023.pdf.

Fundación Ideas para la Paz (2019). Seis razones por las que se frenó el crecimiento

de los cultivos de coca. url: https://ideaspaz.org/publicaciones/opinion/

2019-08/seis-razones-por-las-que-se-freno-el-crecimiento-de-los-

cultivos-de-coca.

Fundación Ideas para la Paz (2025). Coca, territorio y conflicto en el Putumayo:

una mirada desde la sociedad civil. url: https://storage.ideaspaz.org/

documents/fip_fescol_cocaputumayo_final04.pdf.

Fundación Ideas para la Paz & UNODC (2018). ¿Quiénes son las familias que viven

en las zonas con cultivos de coca? url: https://www.unodc.org/documents/

colombia/2018/Agosto/Quienes%5C_son%5C_las%5C_familias%5C_que%5C_

viven%5C_en%5C_las%5C_zonas%5C_con%5C_cultivos%5C_de%5C_coca%5C_N.

1.pdf.

https://www.andi.com.co/Uploads/Paper%5C%20Inclusi%5C%C3%5C%B3n%5C%20Laboral%5C%20a%5C%20Poblaci%5C%C3%5C%B3n%5C%20Migrante%5C%20-%5C%20Junio%5C%2023.pdf
https://www.andi.com.co/Uploads/Paper%5C%20Inclusi%5C%C3%5C%B3n%5C%20Laboral%5C%20a%5C%20Poblaci%5C%C3%5C%B3n%5C%20Migrante%5C%20-%5C%20Junio%5C%2023.pdf
https://www.andi.com.co/Uploads/Paper%5C%20Inclusi%5C%C3%5C%B3n%5C%20Laboral%5C%20a%5C%20Poblaci%5C%C3%5C%B3n%5C%20Migrante%5C%20-%5C%20Junio%5C%2023.pdf
https://www.andi.com.co/Uploads/Paper%5C%20Inclusi%5C%C3%5C%B3n%5C%20Laboral%5C%20a%5C%20Poblaci%5C%C3%5C%B3n%5C%20Migrante%5C%20-%5C%20Junio%5C%2023.pdf
https://ideaspaz.org/publicaciones/opinion/2019-08/seis-razones-por-las-que-se-freno-el-crecimiento-de-los-cultivos-de-coca
https://ideaspaz.org/publicaciones/opinion/2019-08/seis-razones-por-las-que-se-freno-el-crecimiento-de-los-cultivos-de-coca
https://ideaspaz.org/publicaciones/opinion/2019-08/seis-razones-por-las-que-se-freno-el-crecimiento-de-los-cultivos-de-coca
https://storage.ideaspaz.org/documents/fip_fescol_cocaputumayo_final04.pdf
https://storage.ideaspaz.org/documents/fip_fescol_cocaputumayo_final04.pdf
https://www.unodc.org/documents/colombia/2018/Agosto/Quienes%5C_son%5C_las%5C_familias%5C_que%5C_viven%5C_en%5C_las%5C_zonas%5C_con%5C_cultivos%5C_de%5C_coca%5C_N.1.pdf
https://www.unodc.org/documents/colombia/2018/Agosto/Quienes%5C_son%5C_las%5C_familias%5C_que%5C_viven%5C_en%5C_las%5C_zonas%5C_con%5C_cultivos%5C_de%5C_coca%5C_N.1.pdf
https://www.unodc.org/documents/colombia/2018/Agosto/Quienes%5C_son%5C_las%5C_familias%5C_que%5C_viven%5C_en%5C_las%5C_zonas%5C_con%5C_cultivos%5C_de%5C_coca%5C_N.1.pdf
https://www.unodc.org/documents/colombia/2018/Agosto/Quienes%5C_son%5C_las%5C_familias%5C_que%5C_viven%5C_en%5C_las%5C_zonas%5C_con%5C_cultivos%5C_de%5C_coca%5C_N.1.pdf


Bibliography 129

Galarza, F. B. and G. Yamada (2014). “Labor Market Discrimination in Lima, Peru:

Evidence from a Field Experiment.” In: World Development 58, pp. 83–94.

García-Suaza, A. et al. (2024). Occupational downgrading of Venezuelan migrants

in Colombia: Do work permits Improve occupational mobility? Documentos de

Trabajo 21028. Universidad del Rosario.

Gindling, T. (2009). “South–South Migration: The Impact of Nicaraguan Immigrants

on Earnings, Inequality and Poverty in Costa Rica.” In: World Development 37.1,

pp. 116–126.

Goodie, A. (2003). “The Effects of Control on Betting: Paradoxical Betting on Items

of High Confidence With Low Value.” In: Journal of experimental psychology.

Learning, memory, and cognition 29, pp. 598–610.

Gutiérrez-Sanín, F. (2021). “Tough Tradeoffs: Coca crops and agrarian alternatives

in Colombia.” In: International Journal of Drug Policy 89. Special Issue: Drugs,

Conflict and Development, pp. 103–156.

Hatzigeorgiou, A. et al. (2024). “Immigrant employment and the contract enforcement

costs of offshoring.” In: Review of World Economics (Weltwirtschaftliches Archiv)

160.3, pp. 953–981.

INE (2021). Instituto Nacional de Estadística. url: http://www.ine.gov.ve/

index.php?option=com%5C_content%5C&view=category%5C&id=48 (visited

on 05/2021).

InSight Crime (2020). How Coca Cultivation Threatens Education in Colombia’s El

Tandil. InSight Crime. url: https://insightcrime.org/news/colombia-el-

tandil-education-coca-leaf/.

IOM (2022). Venezuelan Refugee an migrant crisis. url: https://www.iom.int/

venezuelan-refugee-and-migrant-crisis.

IOM-MPI (2023). A Winding Path to Integration, Venezuelan

Migrants’ Regularization and Labor Market Prospects. url: https :

http://www.ine.gov.ve/index.php?option=com%5C_content%5C&view=category%5C&id=48
http://www.ine.gov.ve/index.php?option=com%5C_content%5C&view=category%5C&id=48
https://insightcrime.org/news/colombia-el-tandil-education-coca-leaf/
https://insightcrime.org/news/colombia-el-tandil-education-coca-leaf/
https://www.iom.int/venezuelan-refugee-and-migrant-crisis
https://www.iom.int/venezuelan-refugee-and-migrant-crisis
https://www.migrationpolicy.org/sites/default/files/publications/mpi-iom_venezuelan-regularization-2023_final.pdf
https://www.migrationpolicy.org/sites/default/files/publications/mpi-iom_venezuelan-regularization-2023_final.pdf


130 Three essays on migration and education

//www.migrationpolicy.org/sites/default/files/publications/mpi-

iom_venezuelan-regularization-2023_final.pdf.

IPSOS & UniAndes (2023). Evaluación Institucional y de Resultados del Programa

Nacional Integral de Sustitución de Cutivos Ilícitos (PNIS) en el Marco de la

Política Integral de Drogas del Estado Colombiano. url: https://colaboracion.

dnp . gov . co / CDT / Sinergia / Documentos / Eval % 5C _ institucional % 5C _

resultados%5C_programa%5C_nacional%5C_sustitucion%5C_cultivos%

5C_ilicitos%5C_PNIS%5C_Informe%5C_resultados.pdf.

Iregui, A. M. et al. (2007). “Productividad regional y sectorial en Colombia: un

análisis utilizando datos de panel.” In: Revista ESPE - Ensayos sobre Política

Económica 25.53, pp. 18–65.

Jaeger, D. A. et al. (2018). Shift-Share Instruments and the Impact of Immigration.

Working Paper 24285. National Bureau of Economic Research.

Kahanec, M. and M. Pytlikova (2017). The economic impact of East-West migration

on the European Union. MERIT Working Papers 2017-001. United Nations

University - Maastricht Economic, Social Research Institute on Innovation, and

Technology (MERIT).

Kaplan, S. and M. Penfold (2019). “China-Venezuelan Economic Relations: Hedging

Venezuelan Bets with Chinese Characteristics.” In: Wilson Center Executive

Report: Economics and Globalization.

Kausel, E. E. et al. (2016). “Overconfidence in personnel selection: When and why

unstructured interview information can hurt hiring decisions.” In: Organizational

Behavior and Human Decision Processes 137, pp. 27–44.

Kessler, J. B. et al. (2019). “Incentivized Resume Rating: Eliciting Employer Pref-

erences without Deception.” In: American Economic Review 109.11, pp. 3713–

44.

https://www.migrationpolicy.org/sites/default/files/publications/mpi-iom_venezuelan-regularization-2023_final.pdf
https://www.migrationpolicy.org/sites/default/files/publications/mpi-iom_venezuelan-regularization-2023_final.pdf
https://www.migrationpolicy.org/sites/default/files/publications/mpi-iom_venezuelan-regularization-2023_final.pdf
https://colaboracion.dnp.gov.co/CDT/Sinergia/Documentos/Eval%5C_institucional%5C_resultados%5C_programa%5C_nacional%5C_sustitucion%5C_cultivos%5C_ilicitos%5C_PNIS%5C_Informe%5C_resultados.pdf
https://colaboracion.dnp.gov.co/CDT/Sinergia/Documentos/Eval%5C_institucional%5C_resultados%5C_programa%5C_nacional%5C_sustitucion%5C_cultivos%5C_ilicitos%5C_PNIS%5C_Informe%5C_resultados.pdf
https://colaboracion.dnp.gov.co/CDT/Sinergia/Documentos/Eval%5C_institucional%5C_resultados%5C_programa%5C_nacional%5C_sustitucion%5C_cultivos%5C_ilicitos%5C_PNIS%5C_Informe%5C_resultados.pdf
https://colaboracion.dnp.gov.co/CDT/Sinergia/Documentos/Eval%5C_institucional%5C_resultados%5C_programa%5C_nacional%5C_sustitucion%5C_cultivos%5C_ilicitos%5C_PNIS%5C_Informe%5C_resultados.pdf


Bibliography 131

Kline, P. M. et al. (2021). “Systemic Discrimination Among Large U.S. Employers.”

In: Working Paper Series 29053.

Ladino, J. F. et al. (2021). “One step ahead of the law: The net effect of anticipation

and implementation of Colombia’s illegal crops substitution program.” In: Journal

of Public Economics 202, p. 104498.

Lebow, J. (2022). “The labor market effects of Venezuelan migration to Colombia:

reconciling conflicting results.” In: IZA Journal of Development and Migration

13.1.

Lippens, L. et al. (2021). “Loss aversion in taste-based employee discrimination:

Evidence from a choice experiment.” In: Economics Letters 208, p. 110081.

Llanes, L. et al. (2024). “Coca-Based Local Growth and Its Socio-Economic Impact

in Colombia.” In: SSRN Electronic Journal.

Llinás Rivera, R. (2005). SIMCI: Sistema Integrado de Monitoreo de Cultivos Ilícitos.

url: https://www.sogeocol.edu.co/documentos/simci.pdf.

Lusk, J. L. and F. B. Norwood (2009). “An Inferred Valuation Method.” In: Land

Economics 85.3, pp. 500–514.

Manole, S. et al. (2017). “Impact of Migration upon a Receiving Country’s Economic

Development.” In: Amfiteatru Economic 19, pp. 670–681.

Manrique, H. (2025). “Footprints of Cocaine: A Bibliometric Analysis and Systematic

Review of the Environmental Impacts of the Cocaine Value Chain in Latin

America.” In: Environmental Research Letters 20.

Manrique, H. and C. Contreras (2025). After the Coca Rush: Evaluating the Unin-

tended Consequences of Crop Eradication on Educational Outcomes in a Former

Cocaine Enclave in the Upper Peruvian Amazon. url: doi:10.13140/RG.2.2.

19612.19845.

https://www.sogeocol.edu.co/documentos/simci.pdf
doi:10.13140/RG.2.2.19612.19845
doi:10.13140/RG.2.2.19612.19845


132 Three essays on migration and education

Martin, D. A. (2023). The Impact of a Rise in Expected Income on Child Labor:

Evidence From Coca Production in Colombia. Growth Lab Working Papers 217.

Harvard’s Growth Lab.

Mazuera-Arias, R. et al. (2020). Sociodemographic Profiles and the Causes of Regular

Venezuelan Emigration. Documentos CEDE. Institutional Migration - IOM.

Mejía, D. and P. Restrepo (2013). Bushes and Bullets: Illegal Cocaine Markets

and Violence in Colombia. Documentos CEDE 11934. Universidad de los Andes,

Facultad de Economía, CEDE.

MEN (2001). Más campo para la educación rural. url: https://www.mineducacion.

gov.co/1621/article-87159.html.

MEN (2015). Estado de la Educación Preescolar, Básica y Media en Colombia 2015.

url: https://www.mineducacion.gov.co/1759/articles-385568_recurso_

1.pdf.

MEN (2022a). Boletín III: Caracterización de trayectorias educativas completas

en el sector oficial rural. url: https://ote.mineducacion.gov.co/sites/

default/files/otepublic/2022-11/Boleti%5C%CC%5C%81n%5C%20III.pdf.

MEN (2022b). Indicadores de cobertura, eficiencia interna y calidad de la educación

preescolar, básica y media. url: https://www.mineducacion.gov.co/1780/

articles-363488%5C_recurso%5C_34.pdf.

Mesa Guerra, C. and T. Ramírez Tobón (2022). “Estimating the Effect of Immigra-

tion on Public Finances: Evidence from the Influx of Venezuelan Migrants to

Colombia.” In: SSRN Electronic Journal.

Migración Colombia (2021). Distribución de Venezolanos en Colombia. url:

https://www.migracioncolombia.gov.co/infografias/distribucion-de-

venezolanos-en-colombia-corte-31-de-agosto-de-2021.

https://www.mineducacion.gov.co/1621/article-87159.html
https://www.mineducacion.gov.co/1621/article-87159.html
https://www.mineducacion.gov.co/1759/articles-385568_recurso_1.pdf
https://www.mineducacion.gov.co/1759/articles-385568_recurso_1.pdf
https://ote.mineducacion.gov.co/sites/default/files/otepublic/2022-11/Boleti%5C%CC%5C%81n%5C%20III.pdf
https://ote.mineducacion.gov.co/sites/default/files/otepublic/2022-11/Boleti%5C%CC%5C%81n%5C%20III.pdf
https://www.mineducacion.gov.co/1780/articles-363488%5C_recurso%5C_34.pdf
https://www.mineducacion.gov.co/1780/articles-363488%5C_recurso%5C_34.pdf
https://www.migracioncolombia.gov.co/infografias/distribucion-de-venezolanos-en-colombia-corte-31-de-agosto-de-2021
https://www.migracioncolombia.gov.co/infografias/distribucion-de-venezolanos-en-colombia-corte-31-de-agosto-de-2021


Bibliography 133

Mincer, J. A. (1974). “The Human Capital Earnings Function.” In: Schooling, Expe-

rience, and Earnings. NBER Chapters. National Bureau of Economic Research,

Inc, pp. 83–96.

Ministerio de Justicia y del Derecho & UNODC-SIMCI (2012). Características

agroculturales de los cultivos de coca en Colombia 2005–2010. url: https://www.

minjusticia.gov.co/programas-co/ODC/Publicaciones/Publicaciones/

OF04012010-caracteristicas-agroculturales-cultivos-coca-colombia-

.pdf.

Mitze, T. (2019). “The migration response to local labour market shocks: Evidence

from EU regions during the global economic crisis.” In: Oxford Bulletin of

Economics and Statistics 81.2, pp. 271–298.

Mondragón-Vélez, C. et al. (2010). Labor Market Rigidities and Informality in

Colombia. Documentos CEDE. Universidad de los Andes - CEDE.

Moreno-Sánchez, R. et al. (2003). “An Econometric Analysis of Coca Eradication

Policy in Colombia.” In: World Development 31, pp. 375–383.

Muñoz-Mora, J. et al. (2018). “The role of land property rights in the war on illicit

crops: Evidence from Colombia.” In: World Development 103, pp. 268–283.

Muñoz-Mora, J. C. et al. (2018). Does Land Titling Matter? The Role of Land Prop-

erty Rights in Colombia’s War on Drugs. Tech. rep. The Institute of Development

Studies and Partner Organisations.

Murphy, K. R. (2002). “Can Conflicting Perspectives on the Role of g in Personnel

Selection Be Resolved?” In: Human Performance 15.1-2, pp. 173–186.

Nanos, P. and C. Schluter (2014). “The composition of wage differentials between

migrants and natives.” In: European Economic Review 65, pp. 23–44.

Nickell, S. and J. Saleheen (2015). “The Impact of Immigration On Occupational

Wages: Evidence from Britain.” In: SSRN Electronic Journal.

https://www.minjusticia.gov.co/programas-co/ODC/Publicaciones/Publicaciones/OF04012010-caracteristicas-agroculturales-cultivos-coca-colombia-.pdf
https://www.minjusticia.gov.co/programas-co/ODC/Publicaciones/Publicaciones/OF04012010-caracteristicas-agroculturales-cultivos-coca-colombia-.pdf
https://www.minjusticia.gov.co/programas-co/ODC/Publicaciones/Publicaciones/OF04012010-caracteristicas-agroculturales-cultivos-coca-colombia-.pdf
https://www.minjusticia.gov.co/programas-co/ODC/Publicaciones/Publicaciones/OF04012010-caracteristicas-agroculturales-cultivos-coca-colombia-.pdf


134 Three essays on migration and education

Norwood, F. B. and J. L. Lusk (2011). In: American Journal of Agricultural Eco-

nomics 93.2, pp. 528–534.

Nowotny, K. (2012). Voluntary Brain Waste and the Reservation Wage of Migrants.

Evidence from Austria and Three CEE Countries. ERSA conference papers.

Nwakpa, P. et al. (2024). “The Impact of a Safe Learning Environment in Schools

on Students’ Academic Performance.” In: Open Journal of Social Sciences 12.3,

pp. 145–158.

O*NET (2025). National Center for O*NET Development. url: https://www.

onetonline.org/find/all.

OECD et al. (2019). Production Transformation Policy Review of Colombia, p. 140.

OIT (2020). Los migrantes venezolanos se enfrentan a 180 barreras de acceso al

mercado laboral formal. url: https://www.ilo.org/es/resource/news/los-

migrantes- venezolanos- se- enfrentan- 180- barreras- de- acceso- al-

mercado.

OIT-BID (2019). Inclusión laboral para la población migrante proveniente de

Venezuela en Colombia. Sistematización del piloto para la identificación y miti-

gación de barreras de acceso al mercado laboral del Servicio Público de Empleo,

2019. url: https://data.unhcr.org/en/documents/download/82747.

Olivieri, S. et al. (2021). “Shoring up economic refugees: Venezuelan migrants in the

Ecuadoran labor market.” In: Migration Studies 9.4, pp. 1590–1625.

Orefice, G. (2010). Skilled Migration and Economic Performances: evidence from

OECD countries. LIDAM Discussion Papers IRES. Universite catholique de

Louvain, Institut de Recherches Economiques et Sociales (IRES).

Ortiz Fonnegra, M. I. (2024). Pnis incidió en aumento de coca y deforestación, pero re-

dujo pobreza en hogares: estudio. url: https://www.eltiempo.com/justicia/

investigacion/pnis-aumento-cultivos-de-coca-y-deforestacion-pero-

redujo-pobreza-en-hogares-estudio-3334730.

https://www.onetonline.org/find/all
https://www.onetonline.org/find/all
https://www.ilo.org/es/resource/news/los-migrantes-venezolanos-se-enfrentan-180-barreras-de-acceso-al-mercado
https://www.ilo.org/es/resource/news/los-migrantes-venezolanos-se-enfrentan-180-barreras-de-acceso-al-mercado
https://www.ilo.org/es/resource/news/los-migrantes-venezolanos-se-enfrentan-180-barreras-de-acceso-al-mercado
https://data.unhcr.org/en/documents/download/82747
https://www.eltiempo.com/justicia/investigacion/pnis-aumento-cultivos-de-coca-y-deforestacion-pero-redujo-pobreza-en-hogares-estudio-3334730
https://www.eltiempo.com/justicia/investigacion/pnis-aumento-cultivos-de-coca-y-deforestacion-pero-redujo-pobreza-en-hogares-estudio-3334730
https://www.eltiempo.com/justicia/investigacion/pnis-aumento-cultivos-de-coca-y-deforestacion-pero-redujo-pobreza-en-hogares-estudio-3334730


Bibliography 135

Ottaviano, G. I. et al. (2018). “Immigration, trade and productivity in services:

Evidence from U.K. firms.” In: Journal of International Economics 112, pp. 88–

108.

Pager, D. (2007). “The Use of Field Experiments for Studies of Employment Discrim-

ination: Contributions, Critiques, and Directions for the Future.” In: The Annals

of the American Academy of Political and Social Science 609, pp. 104–133.

Pager, D. et al. (2009). “Discrimination in a Low-Wage Labor Market: A Field

Experiment.” In: American Sociological Review 74.5, pp. 777–799.

Pedrazzi, J. and L. Peñaloza-Pacheco (2023). “Heterogeneous Effects of Forced

Migration on the Female Labor Market: The Venezuelan Exodus in Colombia.”

In: The Journal of Development Studies 59.3, pp. 324–341.

Peñaloza-Pacheco, L. (2022). “Living with the neighbors: the effect of Venezuelan

forced migration on the labor market in Colombia.” In: Journal for Labour Market

Research 56.

Pickett, K. E. et al. (2022). “The social determinants of child health and inequalities

in child health.” In: Paediatrics and Child Health 32.3, pp. 88–94.

Pouliakas, K. et al. (2014). “Modelling the Effects of Immigration on Regional Eco-

nomic Performance and Wage Distribution: A Computable General Equilibrium

(CGE) Analysis of Three European Union Regions.” In: Regional Studies 48.2,

pp. 318–338.

Prem, M. et al. (2021). “The Rise and Persistence of Illegal Crops: Evidence from a

Naive Policy Announcement.” In: The Review of Economics and Statistics 105,

pp. 1–42.

R4V (2023). Refugiados y migrantes de Venezuela. url: https://www.r4v.info/

es/refugiadosymigrantes.

https://www.r4v.info/es/refugiadosymigrantes
https://www.r4v.info/es/refugiadosymigrantes


136 Three essays on migration and education

RAMV (2018). INFORME FINAL. Registro Administrativo de Migrantes Vene-

zolanos en Colombia. Decreto 542 del 21 de marzo de 2018. url: https :

//www.refworld.org/es/ref/infortem/acnur/2018/es/127803.

Ray, R. (2000). “Child Labor, Child Schooling, and Their Interaction with Adult

Labor: Empirical Evidence for Peru and Pakistan.” In: The World Bank Economic

Review 14.2, pp. 347–367.

Razin, A. et al. (2002). “Tax burden and migration: a political economy theory and

evidence.” In: Journal of Public Economics 85.2, pp. 167–190.

Riach, P. A. and J. Rich (1991). “Testing for racial discrimination in the labour

market.” In: Cambridge Journal of Economics 15.3, pp. 239–256.

Rodriguez, C. and F. Torres (2009). “Armed Conflict Exposure, Human Capital

Investments, And Child Labor: Evidence From Colombia.” In: Households in

Conflict Network, HiCN Working Papers 23.

Rodriguez, C. (2020). “The Effects of Aerial Spraying of Coca Crops on Child Labor,

School Attendance, and Educational Lag in Colombia, 2008-2012.” In: Journal

on Education in Emergencies 6, p. 84.

Rokeach, M. and L. Mezei (1966). “Race and Shared Belief as Factors in Social

Choice.” In: Science 151.3707, pp. 167–172.

Rooth, D.-O. (2021). “Correspondence testing studies. What is there to learn about

discrimination in hiring?” In: IZA World of Labor 2021 58:2.

Rozo, S. V. and J. F. Vargas (2021). “Brothers or invaders? How crisis-driven

migrants shape voting behavior.” In: Journal of Development Economics 150,

p. 102636.

Rubinstein, Y. and D. Brenner (2013). “Pride and Prejudice: Using Ethnic-Sounding

Names and Inter-Ethnic Marriages to Identify Labour Market Discrimination.”

In: The Review of Economic Studies 81.1, pp. 389–425.

https://www.refworld.org/es/ref/infortem/acnur/2018/es/127803
https://www.refworld.org/es/ref/infortem/acnur/2018/es/127803


Bibliography 137

Salgado, J. F. (2017). “Using Ability Tests in Selection.” In: The Wiley Blackwell

Handbook of the Psychology of Recruitment, Selection and Employee Retention.

John Wiley & Sons, Ltd. Chap. 7, pp. 113–150.

Santamaria, J. (2022). ‘When a Stranger Shall Sojourn with Thee’: The Impact of

the Venezuelan Exodus on Colombian Labor Markets. Documentos de trabajo -

Alianza EFI 20046. Alianza EFI.

Schmidt, F. and J. Hunter (1998). “The Validity and Utility of Selection Methods in

Personnel Psychology.” In: Psychological Bulletin 124, pp. 262–274.

Schmitt, N. (2014). “Personality and Cognitive Ability as Predictors of Effective

Performance at Work.” In: Annual Review of Organizational Psychology and

Organizational Behavior 1.1, pp. 45–65.

Schneider, M. (2002). Do School Facilities Affect Academic Outcomes? Tech. rep.

ED470979. National Clearinghouse on Educational Management.

Schwab, S. (1986). “Is Statistical Discrimination Efficient?” In: The American Eco-

nomic Review 76.1, pp. 228–234.

Servicio de Empleo (2023). Anexo Estadístico de Oferta Laboral - Agosto 2023.

url: %7Bhttps://www.serviciodeempleo.gov.co/dataempleo-spe/oferta-

laboral/2022/territorial%7D.

SIMCI (2022). Densidad de Cultivos de Coca - Subdirección Estratégica y de Análisis.

url: https://www.datos.gov.co/Justicia- y- Derecho/Densidad- de-

Cultivos-de-Coca-Subdirecci-n-Estrat-g/v3rx-q7t3.

Sinning, M. (2014). “Reservation Wages and Immigrants.” In: Encyclopedia of

Migration. Ed. by F. D. Bean and S. K. Brown. Dordrecht: Springer Netherlands,

pp. 1–2.

Smith, V. L. (1976). “Experimental Economics: Induced Value Theory.” In: The

American Economic Review 66.2, pp. 274–279.

%7Bhttps://www.serviciodeempleo.gov.co/dataempleo-spe/oferta-laboral/2022/territorial%7D
%7Bhttps://www.serviciodeempleo.gov.co/dataempleo-spe/oferta-laboral/2022/territorial%7D
https://www.datos.gov.co/Justicia-y-Derecho/Densidad-de-Cultivos-de-Coca-Subdirecci-n-Estrat-g/v3rx-q7t3
https://www.datos.gov.co/Justicia-y-Derecho/Densidad-de-Cultivos-de-Coca-Subdirecci-n-Estrat-g/v3rx-q7t3


138 Three essays on migration and education

Srivastava, A. and D. Jaiswal (2022). “Effect of School Environment on the Academic

Achievement of Students.” In: International Journal of Multidisciplinary Research

Configuration 2, pp. 120–127.

Statista (2023). Homicide rate in Venezuela from 2014 to 2021. url: https://www.

statista.com/statistics/984669/homicide-rate-venezuela/.

Strittmatter, A. et al. (2020). “Life cycle patterns of cognitive performance over the

long run.” In: Proceedings of the National Academy of Sciences 117.44, pp. 27255–

27261.

Sviatschi, M. M. (2022). “Making a NARCO: Childhood Exposure to Illegal Labor

Markets and Criminal Life Paths.” In: Econometrica 90.4, pp. 1835–1878.

Tabellini, M. (2020). Racial Heterogeneity and Local Government Finances: Evidence

from the Great Migration. CEPR Discussion Papers. C.E.P.R. Discussion Papers.

Theoharides, C. (2018). “Manila to Malaysia, Quezon to Qatar: International Migra-

tion and Its Effects on Origin-Country Human Capital.” In: Journal of Human

Resources 53.4, pp. 1022–1049.

Tiempo, E. (2015). El cierre que generó una crisis humanitaria. La frontera colombo-

venezolana se convirtió en el escenario de dramáticas historias. url: https:

//www.eltiempo.com/archivo/documento/CMS-16461368.

Tomasovic-Devey, D. and S. Skaggs (1999). “An Establishment-Level Test of the

Statistical Discrimination Hypothesis.” In: Work and Occupations 26.4, pp. 422–

445.

Tondl, G. and P. Huber (2012). “Migration and Regional Convergence in the European

Union.” In: Empirica 39.

Torrado, S. (2022). Picking coca leaves in Colombia: the thankless job that Venezue-

lans are doing. url: https://english.elpais.com/international/2022-

10- 17/picking- coca- leaves- in- colombia- the- thankless- job- that-

venezuelans-are-doing.html.

https://www.statista.com/statistics/984669/homicide-rate-venezuela/
https://www.statista.com/statistics/984669/homicide-rate-venezuela/
https://www.eltiempo.com/archivo/documento/CMS-16461368
https://www.eltiempo.com/archivo/documento/CMS-16461368
https://english.elpais.com/international/2022-10-17/picking-coca-leaves-in-colombia-the-thankless-job-that-venezuelans-are-doing.html
https://english.elpais.com/international/2022-10-17/picking-coca-leaves-in-colombia-the-thankless-job-that-venezuelans-are-doing.html
https://english.elpais.com/international/2022-10-17/picking-coca-leaves-in-colombia-the-thankless-job-that-venezuelans-are-doing.html


Bibliography 139

Toulis, P. et al. (2015). “Incentive-Compatible Experimental Design.” In: SSRN

Electronic Journal, pp. 285–302.

UNODC (2006). Colombia. Monitoreo de Cultivos de Coca. url: https://www.

minjusticia.gov.co/programas-co/ODC/Publicaciones/Publicaciones/

OF02012005-censo-cultivos-coca-2005.pdf.

UNODC (2010). World Drug Report. url: https://www.unodc.org/documents/

wdr/WDR%5C_2010/World%5C_Drug%5C_Report%5C_2010%5C_lo-res.pdf.

UNODC (2015). Colombia: Monitoreo de Cultivos de Coca 2014. url: https://www.

unodc.org/documents/crop-monitoring/Colombia/Colombia_Monitoreo_

de_Cultivos_de_Coca_2014_web.pdf.

UNODC (2019). Monitoreo de territorios afectados por cultivos ilícitos en Colombia

2018. url: https://www.unodc.org/documents/colombia/2019/Agosto/

Informe%5C_de%5C_Monitoreo%5C_de%5C_Territorios%5C_Afectador%5C_

por%5C_Cultivos%5C_Ilicitos%5C_en%5C_Colombia%5C_2018%5C_.pdf.

UNODC (2023). Global Report on Cocaine. url: https://www.unodc.org/

documents/data-and-analysis/cocaine/Global%5C_cocaine%5C_report%

5C_2023.pdf.

Valencia, O. M. et al. (2020). “Do Immigrants Bring Fiscal Dividends? The Case of

Venezuelan Immigration in Colombia.” In: IDB Working Paper Series.

Velez-Torres, I. and D. Lugo-Vivas (2021). “Slow violence and corporate greening in

the war on drugs in Colombia.” In: Health Affairs 97, pp. 57–79.

Vinchur, A. and L. Koppes (2011). “A historical survey of research and practice in

industrial and organizational psychology.” In: APA handbook of industrial and

organizational psychology 1.

Viseth, A. (2020). “Immigration and Employment: Substitute Versus Complementary

Labor in Selected African Countries.” In: IMF Working Paper.

https://www.minjusticia.gov.co/programas-co/ODC/Publicaciones/Publicaciones/OF02012005-censo-cultivos-coca-2005.pdf
https://www.minjusticia.gov.co/programas-co/ODC/Publicaciones/Publicaciones/OF02012005-censo-cultivos-coca-2005.pdf
https://www.minjusticia.gov.co/programas-co/ODC/Publicaciones/Publicaciones/OF02012005-censo-cultivos-coca-2005.pdf
https://www.unodc.org/documents/wdr/WDR%5C_2010/World%5C_Drug%5C_Report%5C_2010%5C_lo-res.pdf
https://www.unodc.org/documents/wdr/WDR%5C_2010/World%5C_Drug%5C_Report%5C_2010%5C_lo-res.pdf
https://www.unodc.org/documents/crop-monitoring/Colombia/Colombia_Monitoreo_de_Cultivos_de_Coca_2014_web.pdf
https://www.unodc.org/documents/crop-monitoring/Colombia/Colombia_Monitoreo_de_Cultivos_de_Coca_2014_web.pdf
https://www.unodc.org/documents/crop-monitoring/Colombia/Colombia_Monitoreo_de_Cultivos_de_Coca_2014_web.pdf
https://www.unodc.org/documents/colombia/2019/Agosto/Informe%5C_de%5C_Monitoreo%5C_de%5C_Territorios%5C_Afectador%5C_por%5C_Cultivos%5C_Ilicitos%5C_en%5C_Colombia%5C_2018%5C_.pdf
https://www.unodc.org/documents/colombia/2019/Agosto/Informe%5C_de%5C_Monitoreo%5C_de%5C_Territorios%5C_Afectador%5C_por%5C_Cultivos%5C_Ilicitos%5C_en%5C_Colombia%5C_2018%5C_.pdf
https://www.unodc.org/documents/colombia/2019/Agosto/Informe%5C_de%5C_Monitoreo%5C_de%5C_Territorios%5C_Afectador%5C_por%5C_Cultivos%5C_Ilicitos%5C_en%5C_Colombia%5C_2018%5C_.pdf
https://www.unodc.org/documents/data-and-analysis/cocaine/Global%5C_cocaine%5C_report%5C_2023.pdf
https://www.unodc.org/documents/data-and-analysis/cocaine/Global%5C_cocaine%5C_report%5C_2023.pdf
https://www.unodc.org/documents/data-and-analysis/cocaine/Global%5C_cocaine%5C_report%5C_2023.pdf


140 Three essays on migration and education

Voslinsky, A. and O. H. Azar (2021). “Incentives in experimental economics.” In:

Journal of Behavioral and Experimental Economics 93.

World Bank (2020). Beyond borders: a look at Venezuelan exodus. url: https://

documents1.worldbank.org/curated/en/864341554879205879/pdf/Beyond-

Borders-A-Look-at-the-Venezuelan-Exodus.pdf.

Zanoni, W. and L. Díaz (2024). “Discrimination against migrants and its determinants:

Evidence from a Multi-Purpose Field Experiment in the Housing Rental Market.”

In: Journal of Development Economics 167, p. 103227.

Zerbe, W. and D. Paulhus (1987). “Socially Desirable Responding in Organizational

Behavior: A Reconception.” In: The Academy of Management Review 12, p. 250.

Zhan, C. and S. Deole (2022). “Economic Preferences and the Self-selection of

Immigrants.” In: SSRN Electronic Journal.

https://documents1.worldbank.org/curated/en/864341554879205879/pdf/Beyond-Borders-A-Look-at-the-Venezuelan-Exodus.pdf
https://documents1.worldbank.org/curated/en/864341554879205879/pdf/Beyond-Borders-A-Look-at-the-Venezuelan-Exodus.pdf
https://documents1.worldbank.org/curated/en/864341554879205879/pdf/Beyond-Borders-A-Look-at-the-Venezuelan-Exodus.pdf

	Introduction
	1 Venezuelan migration, wages and employment of informal workers in Colombia at the sector level
	1.1 Introduction 
	1.2 Venezuelan immigration and the Colombian labor market
	1.3 Data
	1.4 Empirical Strategy
	1.5 Results
	1.6 Heterogeneous effects
	1.7 Robustness checks
	1.8 Discussion and conclusions
	1.A Appendix

	2 A Lab Experiment on Labor Discrimination Towards Venezuelan Immigrants in Colombia
	2.1 Introduction
	2.2 Experiment Design
	2.3 Hypothesis
	2.4 Descriptive Statistics
	2.5 Results
	2.6 Discussion and conclusions
	2.A Appendix

	3 Coca crops are surrounding my school. The Impact of Illicit Cultivation on Elementary Rural Education in Colombia
	3.1 Introduction
	3.2 Context
	3.3 Data
	3.4 Descriptive Statistics
	3.5 Identification Strategy
	3.6 Results
	3.7 Conclusions
	3.A Appendix

	Bibliography

