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Abstract
The increase in global immigration phenomena has impacted host labor markets as well as 
migrants who are already settled. This article analyzes the impacts of Venezuelan immigration on 
the Colombian labor market between 2016 and 2021 for both natives and earlier-term migrants. 
We find that immigration increases informality and decreases labor participation and hourly wages 
for both natives and earlier migrants; it also decreases employment and hourly wages for natives. 
Likewise, we show that effects on employment, labor participation, and informality are higher in 
natives and mostly concentrated on women, youth, less educated, and informal workers.

Keywords: Immigration, Labor market, Refugees.

JEL Codes: F22, O15, R23.
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1 Introduction
The Venezuelan economy has drastically deteriorated in the last decade, driving an emigration 
exodus unprecedented in Latin American history. As of 2021, 7 million Venezuelans had left 
the country. Colombia has been one of the primary destinations, hosting around 2.5 million 
Venezuelan immigrants at the beginning of 2022 (National Planning Department 2022). Recent 
literature studying the impact of Venezuelan immigration in Colombia has found negative effects 
on wages for natives (Delgado-Prieto 2020; Caruso, Canon, and Mueller 2019) and positive 
effects on hours worked for natives and immigrants (Martínez Moya 2020). Other studies 
evidence negligible wage reduction in informal sector wages and a well-being loss close to zero for 
Colombian workers (Santamaria 2022).

However, most of these studies do not consider the COVID-19 period or how the impact of 
immigration has changed over time. These are interesting elements to consider, as they allow us to 
investigate whether the impact of immigration is permanent and to what extent the labor market 
is adapting to the immigration shock. Existing literature documents that immigrants are more 
vulnerable to negative shocks such as natural disasters, business cycles (Peguero 2006; Morando 
2021), and COVID-19 (Béland, Brodeur, and Wright 2023), and that such negative shocks 
cause disproportionate labor market effects between immigrants and natives. For instance, the 
International Organization of Migration (IOM) documents that immigrants worldwide have been 
more vulnerable to economic shocks due to personal, social, and structural factors (IOM 2020).

In this paper, we assess the impact of emigration from Venezuela to Colombia on labor market 
outcomes in Colombia between 2016 and 2021. We analyze how the effect of immigration varies 
over time, which allows us to understand how the pandemic shapes the impact of immigration 
on labor market outcomes. Colombia is an interesting case study because of the magnitude 
of the immigration influx, persistent unemployment, and high informality. In particular, the 
unemployment rate is double the average among the Organization for Economic Cooperation and 
Development (OECD) countries, and the informality rate is one of the highest in the region (48.7 
percent; OECD 2022).

We use two data sources for our analysis: Colombian household surveys and the national census. 
We estimate an event study and use an instrumental variables identification strategy to address 
endogeneity issues. This strategy exploits the variation of past settlements of Venezuelans across 
departments (states) and the distance between Venezuelan borders and Colombian departments. 
Following the official definition by the Colombian National Statistics Office (abbreviated DANE 
in Spanish), we define an immigrant as an individual who moved from Venezuela to Colombia; 
individuals are further classified as either recent or earlier immigrants.1 The differential analysis 
of these groups lies in the fact that the profile of immigrants changes over time. Moreover, this 
distinction allows for analyzing how the labor market adapts to the immigration influx, which 
is crucial in determining the urgent demands of immigrants and understanding the impacts on 
growth and productivity in the medium term.

Our specification enables us to estimate how the impact of immigration varies due to the COVID-
19 pandemic. It allows for identifying whether a high incidence of immigration from Venezuela 

1 Recent immigrants immigrated to Colombia less than 12 months before the survey year, and earlier immigrants did it between one 
and five years before the survey year.



3

relates to a disproportional impact of the pandemic. In particular, total migration reduced the 
employment rate, labor participation, and hourly wages of natives. In the same way, total migration 
increased the hourly wages and informality. Conversely, the arrival of recent migrants decreased 
labor participation and hourly wages, and increased informality.

We also find that during the lockdown period, natives experienced a better recovery scenario than 
earlier migrants. For instance, in 2021, natives had a decrease in their informality rates, but earlier 
migrants increased their informality rates, though to a lesser degree than in 2020. In addition, 
we explore the heterogeneous effects of total migration and find that the native workers most 
affected by labor market outcomes are those who are young, female, low-educated, informal, or a 
combination thereof.

The rest of the paper is organized as follows. Section 2 briefly presents related literature, while 
section 3 provides general context on emigration from Venezuela to Colombia. Section 4 describes 
the data and presents the empirical strategy. We present results in section 5. Finally, concluding 
remarks are presented in section 6.

2 Related Literature
This paper contributes to two threads of literature. First, it adds to the ample evidence about the 
labor market impact of migration in developing economies, specifically on South-North migration 
studies. Card (1990) was one of the pioneer authors who studied the impact of migration by using 
an instrumental variable approach to solve the endogeneity associated with the decision to migrate. 
He finds that Cuban immigration in the United States affects neither wages nor unemployment 
rates of low-skilled native workers. Years later, Borjas and Monras (2017) revisited Card (1990)’s 
results and found that Cuban immigration reduced wages for the low-skill native workers (whose 
substitutes workers are the immigrants) but had a favorable effect on high-skilled workers (see also 
Ottaviano and Peri 2012). Ruiz and Vargas-Silva (2013) and Verme and Schuettler (2021) provide 
literature reviews of the impact of forced migration on labor market outcomes.

More recent research for developing countries shows contrasting results. Ben Atta, Chort, and 
Senne (2022) find that migrants and asylum seekers increase the size of the informal sector in 
OECD host countries. Meanwhile, Ceritoglu et al. (2017), Tumen (2016), and Aksu, Erzan, and 
Kırdar (2022) show that Syrian migration affects the informal sector in Turkey, especially among 
more vulnerable groups, such as women, youth, and less-educated workers.

Venezuelan migration motivated similar studies for Latin American countries. For instance, 
Olivieri et al. (2022) for Ecuador and Boruchowicz, Martinelli, and Parker (2021) and Vera and 
Jiménez (2022) for Perú report negligible effects on hours worked, employment status, and wages, 
respectively. Shamsuddin et al. (2021) and Ryu and Paudel (2022) study the Venezuelan migrant 
inflow on the labor market outcomes in Roraima (a Brazilian city that borders Venezuela). Both 
papers show that Venezuelan migration decreased employment, mainly among women. Ryu and 
Paudel (2022) indicated specifically that women lost jobs in informal and self-employed sectors. 
By contrast, Gunadi (2021) finds no significant effect of Venezuelan migration on labor force 
participation, unemployment rate, or weekly wages in the United States.

The case of Colombia has also been considered, and heterogeneous impacts across formality status, 
skills, and gender have been reported. For instance, Caruso, Canon, and Mueller (2019) studied 
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the consequences of Venezuelan immigration on labor and poverty outcomes for Colombians 
between 2013 and 2017.2 The authors document negative impacts on income and poverty using a 
shift-share instrument variable. Likewise, Delgado-Prieto (2020) finds a negative effect on wages 
and employment. The author argues that firms reallocate employment from formal to informal 
workers as a response to the reduction in informal wages, which is consistent with the findings 
in Santamaria (2022) that demonstrate that the reduction in employment in the formal sector is 
mostly explained by a transition of Colombians from the formal to the informal sector.

Bonilla-Mejía et al. (2020) show that Venezuelan immigration had no significant effect on natives’ 
unemployment but increased unemployment among immigrants. This is because job losses for 
natives are mostly driven by self-employed workers (see also Muñoz-Mora et al. 2022). Conversely, 
Lebow (2023) provides evidence of a null effect on employment but a negative and significant 
effect on the hourly wages of natives. Focusing on heterogeneous effects by gender, Pedrazzi and 
Peñaloza-Pacheco (2023) find that Venezuelan migration reduced employment for low-skilled 
female natives but increased employment for the high-skilled, especially those with children. 
Further work like Martínez Moya (2020), Lombardo et al. (2021), and Lombardo and Peñaloza 
Pacheco (2021) study the Venezuelan immigration effect on other outcomes, such as productivity, 
income distribution, and exports.

The second thread of literature relates to the growing studies that investigate the COVID-
19 impact on immigrants. For instance, ILO (2020) demonstrates that migrants in Jordan and 
Lebanon are more vulnerable to COVID-19 because they work mainly in the sectors most affected 
(characterized by high informality) and therefore experience more lay-offs and income drops. 
Morando (2021) reports similar results and argues that it is due to the occupation segregation of 
immigrants. In turn, Béland, Brodeur, and Wright (2023) find that immigrants in United States 
were disproportionally affected by COVID-19 compared to natives in terms of employment rate, 
hours worked, and wages (for further discussion, see Dustmann, Glitz, and Vogel 2010; Orrenius 
and Zavodny 2010; Sinha, Narain, and Bhanjdeo 2022; Atkeson 2020; Jordá, Singh, and Taylor 
2020; Ramelli and Wagner 2020).

3 Context
3.1 Immigration from Venezuela to Colombia
In the last two decades, the Venezuelan government raised expenditures based on oil revenues. 
However, in 2014, the oil price went down, and consequently the Venezuelan economy contracted 
dramatically (OECD 2018; Lombardo et al. 2021; Alhadeff 2021). This shock produced a rapid 
increase in the inflation rate, a shortage in basic needs, and reduced GDP growth (Caruso, Canon, 
and Mueller 2019; Ramoni Perazzi et al. 2017).3 This was coupled with political issues between the 
Colombian and Venezuelan governments. In 2015, the president of Venezuela, Nicolas Maduro, 
closed the border between Colombia and Venezuela, causing significant economic losses. Still, in 
July 2016, it was re-opened due to protests and international pressure.

2 Caruso, Canon, and Mueller (2019) consider immigrants who moved from Venezuela to Colombia in the preceding 12 months, which 
is the same definition we use to determine recent immigration and is consistent with the definition of DANE (2019).
3 The Venezuelan inflation rate was 929.8 percent in 2019 (Shamsuddin et al. 2021).
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As a result of a worsening socioeconomic and political situation, emigration from Venezuela 
increased substantially until it became the largest exodus in Latin American history and the 
second-largest worldwide after the Syrians. Between 2015 and 2019, around 5 million Venezuelans 
migrated to neighboring countries such as Colombia, Peru, Ecuador, Chile, Brazil, and Argentina 
(Wolfe 2021). The two main destinations for Venezuelan immigrants outside Latin America in 
2018 were Spain and the United States (IADB and OECD 2021). Figure 1 shows that the number 
of Venezuelan immigrants in Colombia remained relatively stable until 2015 when the number 
reached 180,000 immigrants. Since then, there has been a remarkable upward trend, and as of 
2020, Colombia hosts approximately 1.8 million Venezuelan immigrants.

Figure 1: Stock of Venezuelan immigrants in Colombia

Notes: The sample is restricted to working-age immigrants. We apply interpolation techniques for the first 
and second quarters of 2020 to address the missing data issues that affected household survey collection 
during the COVID-19 pandemic confinement. 

Source: Authors’ calculations using the national household survey (GEIH).

Two crucial moments in this timeline are 2017 and 2020. In 2017, the economic situation and the 
political violence (as a response to the protests due to the defeat of the opposition party in the 
local government elections) triggered a growing and rapid Venezuelan emigration. This growth 
trend stopped in 2020 when the stock of Venezuelan immigrants in Colombia declined slightly. 
Indeed, more than 80,000 Venezuelans returned to their country between the middle of March 
and the beginning of August, mainly because of the loss of employment (Graham and Guerrero 
2020; El País 2020). Notably, the sociodemographic characteristics of immigrants have varied over 
time. The first wave of immigrants after 2017 consisted of highly educated individuals, while the 
subsequent waves of 2018 and 2019 were characterized by the inflow of low-educated immigrants.

3.2 COVID-19 in Colombia
Globally, the COVID-19 pandemic began in December 2019. However, Colombia did not 
report its first positive case until March 6, 2020 (Roselli 2020).4 On March 23, the Colombian 
government ordered a mandatory and national lockdown, which included school closures and 

4 COVID-19 is a viral infection that can cause a severe respiratory syndrome with severe pneumonia (Coccia 2020). Despite some 
infected people having no symptoms, most of the infected could present a clinical picture with fever, cough, loss of taste and smell, 
muscle pain, fatigue, diarrhea, and difficulty breathing, among other symptoms (Malagón-Rojas et al. 2021).

file:///Users/sarahprecourt/CGO%20Comms%20Team%20Dropbox/PROJECTS/Publications/2024/02%20-%20FEB/Week%203/Venezuelan%20Immigration/00%20-%20Assets/Docs/bookmark://_bookmark41
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prohibition of mass events, among other restrictions. The Colombian lockdown was one of the 
strictest in the world (Cárdenas and Beltrán 2020). On August 30, after 150 days of mandatory 
lockdown, the Colombian government announced the gradual reopening of public establishments. 
Until October 2020, Colombia had the second-highest cumulative case count in Latin America 
and the fifth-highest case count in the world (World Health Organization 2020). It is worth 
mentioning that during the pandemic, the Colombian government implemented some strategies 
such as cash transfers, tax deferrals, and subsidies for businesses and low-income households to 
face adverse economic impacts. Immigrants were included as beneficiaries of cash transfers, health 
services, access to COVID-19 testing, and treatment in public hospitals.

The COVID-19 pandemic put immense pressure on both the healthcare system and the labor 
market. Figure 2 displays the evolution of unemployment and informality rates for natives and 
immigrants between 2015 and 2021.5 Figure 2 indicates that unemployment and informality 
rates were similar in 2015, but the difference increased after 2016. This trend remained until 
2020, when the pandemic reduced the gap between natives and immigrants. Note that the rise in 
unemployment is higher for immigrants than for natives. In contrast, in 2020, the immigrants kept 
their informality rates, but natives experienced an increase. This might suggest that COVID-19 
impacted the employment status of immigrants and natives differently.

Figure 2: Unemployment and informality rates of natives and immigrants

   

(a) Unemployment                                                 (b) Informality

Source: Authors’ calculations using the national household survey (GEIH).

In 2019, around 90 percent of employed Venezuelans worked as “informal” compared to the 60 
percent of Colombians. An important fact is that sectors with high informality tend to be the 
most affected by COVID-19 (Dempster et al. 2020). According to Graham and Guerrero (2020), 
using data from Colombian household surveys of 2020, it was found that 64 percent of Venezuelan 
immigrant workers were employed in the sectors that were hit hardest by the pandemic. These 
sectors included accommodation and food services, manufacturing, real estate, and wholesale 
and retail trade. In comparison, only 47 percent of Colombians were working in these sectors. 
Moreover, immigrants made up only 3 percent of the workforce in sectors that were least affected 

5 We employ the definition of informality proposed by OECD (2019) to the available information in the national household survey. 
This definition classifies the informal employment and informal sector based on specific characteristics of the firm (e.g., bookkeeping, 
registration, place of work, among others) and the employment (e.g., status in employment, an economic unit, social security 
contributions, and paid annual/sick leave).
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by the pandemic, such as education, human health, social work, public administration, defense, and 
utilities, compared to the 13 percent of natives who worked in these sectors.

4 Data and Empirical Strategy
4.1 Data
Our analysis hinges on two critical sources of information: The National Household Survey 
and the Colombian National Census of 2005. The National Household Survey, Gran Encuesta 
Integrada de Hogares (GEIH), is run by DANE. GEIH is a cross-section monthly survey 
collecting information in rural and urban areas. This survey provides information about population 
characteristics, housing characteristics, employment conditions, and immigration. Specifically, 
we use GEIH from 2016 to 2021, which covers the massive immigration in 2017 as well as the 
periods before and after the pandemic. Our labor market outcomes of interest are employment, 
unemployment, labor participation, weekly hours worked, hourly wage, and informality.6

Second, we used the national census for 2005 to build an instrumental variable based on past 
settlements, which helps us predict the current immigration rate. This instrumental variable 
follows Card (2001) and Caruso, Canon, and Mueller (2019), and uses the proportion of 
immigrants in a specific department (state) as a predictor of the current geographical distribution 
of immigrants. Preliminary descriptive analysis, using the last two national censuses (as presented 
in figure E.1), shows a correlation of 0.87 between the shares of immigrants at the department 
level between 2005 and 2018. We will discuss the relevance of our instrument in the following 
section.

We analyze the impact of immigration on labor market outcomes by examining annual cohorts 
of the GEIH data. Table 1 presents descriptive statistics of our sample. In particular, the table 
presents labor market outcomes and individual characteristics of natives and immigrants in 2016 
(before the largest exodus), 2018 (after the influx shock and before the pandemic), and 2020 (the 
pandemic period). It reveals the significant increase in immigration influx (i.e., between 2016 
and 2020, the stock of working immigrants multiplied by 10). In general, Venezuelan immigrants 
exhibit worse labor market outcomes than the natives. For instance, immigrants have a higher 
unemployment rate and informality and lower wages compared to natives, which is consistent with 
a drop of 43 percent in average labor income (in real terms) during the analysis period. Differences 
between natives and immigrants are statistically significant, as shown by a mean difference test.

6 We consider wage for salaried workers and labor income for employers and self-employed. Labor participation outcome is a dummy 
variable that takes the value of one when the respondent is either employed or unemployed. For hourly labor income, we exclude 
domestic employees, unpaid family workers, and unpaid workers in companies or businesses of other households. Informality is defined 
following OECD (2019).
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Table 1: Socioeconomic characteristics of natives and immigrants, before and after the massive immigration

2016 2018 2020

Natives Immigrants Mean 
Diff. Natives Immigrants Mean 

Diff. Natives Immigrants Mean 
Diff.

Panel A. Labor 
market outcomes

Employment rate 68.56 63.39 67.07 69.89 *** 61.24 66.57 ***

Unemployment 
rate

8.49 17.64 *** 9.38 14.93 *** 14.17 14.98 *

Labor 
participation

74.93 76.97 ** 74.01 82.16 *** 71.35 78.29 ***

Weekly hours 
worked

44.92 51.66 *** 44.48 50.40 *** 44.41 48.80 ***

Monthly labor 
income

949,732 1,177,981 ** 1,001,135 659,331 *** 967,845 631,604 ***

Informality rate 61.57 86.56 *** 60.52 89.15 *** 59.91 89.79 ***

Panel B. 
Individual 
characteristics

 Age 35.94 27.10 *** 36.31 29.76 *** 36.61 30.64 ***

Female 51.17 48.28 ** 51.24 49.50 *** 51.05 50.46 **

Education

% None

3.59 1.63 *** 3.45 1.33 *** 2.82 1.17 ***

% Primary 21.98 8.54 *** 21.01 7.05 *** 19.36 12.16 ***

% Secondary 48.09 58.77 *** 49.34 63.45 *** 50.29 64.56 ***

% Higher 
education

26.30 31.06 * 26.19 28.16 *** 27.53 22.08 ***

Observations 128,713 486 122,372 3,165 118,505 5,097

Population 30,936,054 125,890 31,056,281 811,015 31,067,146 1,448,191

Notes: Calculations are based on working age-population. We use information from the fourth quarter of every 
year. Monthly labor income is at constant prices of 2018. *** significant at the 1%, ** significant at the 5%, * 
significant at the 10%. 

Source: Authors’ calculations using the national household survey (GEIH).
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There was a shift in the educational profile of Venezuelan immigrants between 2016 and 2018. 
The comparison between 2018 and 2020 does not show important differences in immigrant 
characteristics in terms of age, gender, and education. As expected, in 2020, unemployment grew 
for immigrants and natives, especially for the latter group. In turn, during 2020, the average labor 
income decreased by 1.5 percent for natives and 3.4 percent for immigrants. This result suggests 
that immigrants and natives have different adjustment mechanisms to the labor market due to 
the pandemic. While for Colombians it presents a sort of quantity effect that is consistent with 
an increase in the unemployment rate, in the case of immigrants there seems to be a kind of price 
effect, which is consistent with a higher reduction in labor income.

To complement the analysis of the pandemic, we replicate table 1 but between 2019 and 2021. 
Table 2 presents relevant information about the adaptation of recent and earlier-term immigrants 
to the labor market. Recent immigrants present unemployment rates twice as high as locals 
and earlier-term immigrants in 2019. Differences in labor income are also remarkable. Recent 
immigrants have a monthly labor income 20 percent lower than earlier-term immigrants and 
almost 50 percent lower than natives. The arrival of COVID-19 doubled the unemployment rate 
of the local population. In 2020, the unemployment rate for earlier-term immigrants increased 
by 16.4 percentage points, almost three times the rate in 2019. For recent immigrants, the rise 
in unemployment was more attenuated (12.1 percentage points). Notably, there is a significant 
variation in the employment-intensive margin. The average weekly hours worked were reduced 
for the two types of immigrants by about five hours, while little variation was observed for native 
workers. These results are consistent with an important decline in labor income.
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Table 2: Socioeconomic characteristics of natives and immigrants, before, during, and after the COVID-19 
pandemic

2019 2020 2021

Natives
Recent 

immigrants

Earlier-
term 

immigrants
Natives

Recent 
migrants

Medium-
term 

immigrants
Natives

Recent 
migrants

Earlier-
term 

immigrants

Panel A. Labor 
market outcomes

Employment 
rate

65.59 59.07 71.88 51.86 38.46 50.62 54.84 51.15 62.69

Unemployment 
rate

10.07 23.77 10.98 20.80 35.88 27.42 15.19 31.55 16.67

Labor 
participation

72.94 77.49 80.75 65.48 59.98 69.74 69.38 74.73 75.23

Weekly hours 
worked

44.09 48.37 51.44 44.47 43.47 46.36 44.50 50.27 50.38

Monthly labor 
income

994,744 519,292 643,195 842,068 415,312 474,315 949,345 536,480 628,804

Informality 58.25 94.74 86.96 61.94 95.45 90.74 58.25 96.14 88.93

Panel B. 
Individual 
characteristics

Age 36.49 30.33 29.67 36.56 29.90 29.97 36.73 29.25 30.80

Female 51.04 53.34 49.06 50.95 51.68 53.41 51.00 51.54 50.53

Education

% None 3.44 0.93 1.37 2.89 1.30 1.23 3.06 0.36 1.02

% Primary 20.24 10.66 9.27 18.88 12.15 7.62 18.89 7.80 7.83

% Secondary 48.31 62.06 64.30 51.18 63.84 66.62 49.34 77.07 69.37

% Higher 
education

28.01 26.34 25.05 27.05 22.72 24.53 28.70 14.77 21.75

Observations 81,848 1,268 1,885 83,888 399 2,810 76,074 394 3,165

Population 30,834,871 502,306 660,722 31,003,338 191,849 1,059,776 31,043,477 172,579 1,495,555

Notes: Data used for estimations correspond to May and June for every year. Calculations are based on the 
working-age population. Monthly labor income is in 2018 at constant prices. 

Source: Authors’ calculations using the national household survey (GEIH; DANE).

In 2021, all three populations experienced a significant decrease in unemployment rates. The pace 
of recovery was more pronounced for earlier-term immigrants, with a reduction higher than 10 
percentage points. This indicates that arrival time might facilitate adaptation to the labor market, 
but the response to the shock was considerably more volatile. On the other hand, there was also a 
recovery of the intensive margin of employment for immigrants; in both cases, the average is above 
50 hours. Finally, labor income also increased, especially for earlier-term immigrants.
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4.2 Identification strategy
To estimate the impact of immigration on labor market outcomes and their differential behavior 
during lockdown and recovery, we use an instrumental variable identification strategy and an event 
study specification. Our general estimating equation considers an event study centered on 2019 to 
facilitate interpretation, as specified in equation 1:

Yidrt=α + β0 Mdt+∑ 2021 βτMdtD{τ=t} + γt + γr + δ'Xidt + ϵdrt (1)
(τ=2016)

where i stands for individual, d refers for department, r for region, and t represents year. Yidrt refers 
to the labor market outcomes of interest, such as labor status (employment, unemployment, and 
labor participation) and job quality (hours worked, hourly wage, and informality). The immigration 
rate Mdt is the share of the working-age immigrants in the department d in period t related to the 
total stock of the working-age population in the department d. We measure two migration rates, 
one referring to the total immigration rate and the other to recent immigration.

β0 corresponds to the labor market effects of immigration in 2019. The βτ captures the impact of 
the immigration rate of each year with respect to 2019. Xidt is a set of individual characteristics 
including gender, age, age squared, education, a dummy variable for the head of household, a 
dummy for rural areas, the dependency ratio of the household, the GDP growth at the department 
level, and the unemployment rate. The latter two variables allow us to control for pull factors 
affecting immigration settling decisions. Lastly, γt are the year fixed effects, and γr are the region 
fixed effects. ϵidrt is the error term.

The immigration rate is potentially endogenous because immigrants self-select where to settle 
according to unobservable factors such as better economic opportunities, networks, violence, or 
political conditions (see Card 1990; Del Carpio and Wagner 2015; Caruso, Canon, and Mueller 
2019; Bohnet, Peralta, and Dos Santos 2021; Di Maio, Sciabolazza, and Molini 2023). To estimate 
the causal impact of immigration, we build an instrument variable that combines past settlements 
of immigrants as a source of exogenous variation and the shortest distance to a Venezuelan official 
entry point.7 This class of instruments is known as shift-share or Bartik instrument (see Bartik 
1991). The intuition behind this is that the immigration rate can be instrumented by combining 
the spatial distribution of a shock (shift), the number of immigrants involved, and an exogenous 
characteristic (share). In this case, our instrument is defined in equation 2, as follows:

IVdt =
θd2005 Pt (2)
Tbd

where b refers to the Venezuelan border, and Tbd is the minimum distance between the center 
of each department and an official entry point (in kilometers). θd2005 is the share of Venezuelans 
in each department in 2005, computed based on the national census. Pt is the total Venezuelan 

7 In Colombia there are eight official Venezuelan entry points. These include Paraguachón (La Guajira - Zulia); Puerto Carreño 
river port; Inirida fluvial immigration checkpoint; and five international bridges: La Unión (Norte de Santander - Táchira), Francisco 
de Paula Santander (Norte de Santander - Táchira), Tienditas (Norte de Santander - Táchira), Simón Bolívar (Norte de Santander - 
Táchira), and José Antonio Páez (Arauca - Apure). We have the coordinates of every crossing point from Migración Colombia. We 
calculate the distance of the centroid of the department to every crossing point and select the minimum distance (among all the crossing 
points).
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immigrant stock in Colombia in year t. Therefore, IVdt is the predicted number of immigrants that 
would arrive in a particular department d in a year t.

Exclusion restriction is based on the “share” term in our setting. Goldsmith-Pinkham, Sorkin, 
and Smith (2020) argue that the Bartik instruments assume a pooled exposure where the shares 
have differential exposure to the treatment, and then the exogeneity of the instrument is based 
on exposure shares that work as the excluded instruments (Borusyak, Hull, and Jaravel 2022). In 
addition, settlement patterns must be unrelated to other factors determining immigrant settling 
decisions (i.e., endogeneity might not be solved by the instrument if there are serially correlated 
labor market demand shocks)( Jaeger, Ruist, and Stuhler 2018; Cho 2019). This issue emerges 
when unobservable factors might determine the economic conditions and employment of the 
immigrants (Del Carpio and Wagner 2015; Costas-Fernandez 2018). To control demand shocks 
and other idiosyncratic factors at the regional level, our specification includes controls related to 
business cycles and labor demand controls (e.g., GDP and unemployment rate), region, and year-
fixed effects.

The relevance of the instrument relies on the fact that immigrants tend to settle in places where 
other immigrants have previously arrived, which has been discussed in Hoover and Giarratani 
(1999), DaVanzo (1983), and Rodríguez-Pose and von Berlepsch (2020). Figure E.1 in appendix 
E compares the distribution of immigrants reported by the national census in 2005 and 2018. 
Regions close to the border host a high proportion of immigrants, but the four main cities 
(Bogota, Medellin, Cali, and Barranquilla) are also important. Moreover, the correlation between 
the percentage of Venezuelan immigrants in 2005 and 2018 is 0.87. This supports the hypothesis 
that past settlement of immigrants works well as a predictor of immigration flows. To test the 
relevance of our instrument, table 3 presents the first stage estimates for the level of recent and 
earlier-term immigration, and table A.1 of appendix A presents the F-test for all endogenous 
variables.8 Estimates show that the instrument is positively associated with both immigration rates, 
and the correlation is statistically significant (p-value < 0.01) for all years except for the interaction 
with 2020 (only for recent immigration rate). The high values for the F-test (above 10) suggest the 
instrument’s relevance.

8 Additional first stage estimates are available upon request.
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Table 3: First stage estimates

Variables
(1) 

Recent immigration rate
(2) 

Earlier-term immigration rate

IV Migration
156.7246*** 
(10.9000)

37.4630*** 
(3.6503)

D2016 × Total migration rate
141.9794*** 
(34.7559)

99.3172*** 
(8.5558)

D2017 × Total migration rate
120.6936*** 
(17.3023)

84.5915*** 
(5.3985)

D2018 × Total migration rate
27.6566*** 
(3.5575)

49.3993*** 
(3.5938)

D2020 × Total migration rate
-5.5454 
(5.2970)

-13.4272*** 
(2.3240)

D2021 × Total migration rate
-15.9732*** 

(4.7512)
-20.9463*** 

(2.2249)

Observations 2,825,912 2,825,912

KP-stat 22.72 23.59

F-stat 1.552e+06 1.568e+06

Notes: The set of covariates are those described in equation 1. *** significant at the 1%, ** significant at the 
5%, * significant at the 10%. Standard errors are clustered at the department level. 

Source: Authors’ calculations using the national household survey (GEIH).

5 Results
5.3 Impact of immigration on labor market outcomes
We estimate equation 1 to assess the impact of immigration on the labor market outcomes, 
separating into employment status and job quality outcomes. First, we explore the impact of 
total migration on natives. Tables B.1 and B.2 of appendix B show the OLS and IV results. OLS 
results of table B.1 present a non-significant effect of the total migration on the native labor 
market. However, as we explained, we focus on IV results due to endogeneity concerns. Table B.2 
displays evidence that, regarding the labor market status, total migration reduced employment (by 
0.51 percentage points) and labor participation (by 0.60 percentage points). On the other side, 
regarding the labor market quality of natives, results show that total migration increased the hours 
worked (by 0.46 percentage points) but decreased the hourly wage (by 2.1 percentage points) and 
increased the informality (by 1.9pa percentage points).

We also study the impact of recent migrants on the labor market of earlier migrants. Tables C.1 
and C.2 in appendix C show the OLS and IV results. OLS estimates of table

C.1 present a negative impact of recent migration on employment, labor participation, and 
hourly wages. On the contrary, regarding the labor market status, the IV results of table C.2 are 
evidence that recent migration had a negative and significant impact only for labor participation 
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of earlier migrants (by 2.9 percentage points). Concerning the labor market quality, recent 
migration decreased the hourly wage (by 18.17 percentage points) and increased the informality 
(by 2.48 percentage points) of earlier migrants. These results are consistent with the near-perfect 
substitutability that exists among the migrants.

Estimates show that the effect of immigration in 2020 significantly worsened the work conditions: 
fewer working hours for natives (figure 3 and table B.2) but more working hours and lower hourly 
wages for migrants (figure 4 and table C.2). Total migration reduced the hours worked by natives 
by 0.35 percentage points in 2020 compared to 2019. On the other side, recent migration has not 
affected labor participation, but it has impacted employment. Specifically, in 2020 compared to 
2019, recent migration increased the employment of earlier migrants (by 2.45 percentage points), 
but this came at the cost of an increase in hours worked (by 6.2 percentage points) at lower hourly 
wages (by 9.9 percentage points). The fact that migration had a greater effect on earlier migrants 
than natives during the pandemic reveals the vulnerability of the first population even when they 
had experienced labor market assimilation and had time to build a network before the pandemic.

The reduction of wages among natives is consistent with the findings of Caruso, Canon, and 
Mueller (2019), Santamaria (2022), and Delgado-Prieto (2020), which evidenced that Venezuelan 
migration reduces wages; but wages are conditional to the formality of the sector—informal sectors 
are more likely to adjust natives wages due to the flexibility of migrants’ reservation wage. The 
latter also is consistent with the higher informality of natives, given the displacement effect on 
native employment in the formal sector, as Delgado-Prieto (2020) explains.

Comparing those effects, we demonstrate that the arrival of new migrants has greater effects on 
labor participation, hourly wage, and informality of earlier migrants compared to the effect that 
total migration has on the same outcomes for natives. This confirms the imperfect substitutability 
among migrants and natives and the almost-perfect substitutability among migrants. Likewise, the 
fact that recent migration affects earlier migrants in a greater magnitude suggests that migrants 
are the most vulnerable population during a crisis, even with the arrival of peers. Networks, labor 
market assimilation, and informality levels can explain why earlier migrants were more affected 
than natives by the pandemic.

Regarding the recovery period, the effect of total migration in 2021 had the opposite sign of 
the pandemic year 2020. For instance, in 2021, compared to 2019, total migration increased 
employment and labor participation by around 0.2 percentage points. It decreased the hours 
worked by 0.38 percentage points but increased the hourly wage by 0.57 percentage points. 
The informality also decreased by 0.23 percentage points in 2021 compared to 2019. The latter 
suggests the rapid labor market recovery experienced by natives. A similar scenario is presented 
for the impact of recent migration on the labor market outcomes of earlier migrants; for example, 
in 2021, employment increased by 4.95 percentage points, and labor participation increased by 
3.4 percentage points compared to 2019. Once again, the effects on earlier migrants were greater 
(around double) than those on natives. We do not find significant effects on any other outcome in 
this recovery year.
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Figure 3: Impact of total migration on labor market outcomes of natives

(a) Labor market status

(b) Labor market quality

Notes: Calculations are based on working age-population. The set of covariates described in equation 1 are 
the plotted coefficients. Standard errors are clustered at the department level. 

Source: Authors’ calculations using the national household survey (GEIH).
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Figure 4: Impact of recent migration on labor market outcomes of earlier migrants

(a) Labor market status

Labor market quality

Notes: Calculations are based on the working-age population. The set of covariates described in equation 1 
are the plotted coefficients. Standard errors are clustered at the department level. 

Source: Authors’ calculations using the national household survey (GEIH).

5.4 Heterogeneous effects
We examine how immigration affects the labor market for native workers, considering individual 
characteristics such as gender, education level, age group, and informality status. Tables D.1, D.2, 
D.3, and D.4 in appendix D present the heterogeneous effects respectively. Figures D.1, D.2, D.3, 
and D.4 in appendix D show the corresponding point estimators. Our results indicate that the 
natives most impacted by total migration include women, informal workers, the youngest, and the 
least educated.
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Heterogeneous analysis reveals interesting patterns across our groups of analysis. Regarding the 
gender comparison, we find that female natives are the most affected by labor market status, 
but native men are the most harmed in job quality (see table D.1). For example, total migration 
impacts in a higher magnitude (doubles and more) the employment and labor participation of 
native women compared to native men. Specifically, total migration reduced employment by 0.35 
percentage points for native men, but by 0.75 percentage points for native women. Likewise, 
total migration decreased labor participation by 0.27 percentage points for native men, but by 
0.93 percentage points for native women (more than three times). Total migration also negatively 
affected the hourly wages of both women and men but increased the informality rates; however, for 
this particular outcome, the higher impact is led by native men.

On the other hand, we found that the youngest native population is the most affected by total 
migration for both labor market status and quality (see table D.2). For example, total migration 
reduced the unemployment rate of those natives above 33 years old by 0.24 percentage points 
and reduced it for the natives below 33 years old by 0.83 percentage points. Similar trends occur 
for the reduction in labor participation and hourly wages and for the increase in hours worked 
and informality. Total migration increased the unemployment rate by 0.24 percentage points for 
the youngest population but did not significantly affect the native population above 33 years old. 
Considering that the migrant population is predominantly young, it makes sense that the youngest 
natives are the most affected.

The impact of immigration on the native workforce also significantly varies across education levels 
(see table D.3). For instance, low-educated natives are the most harmed regarding labor market 
status but are less impacted regarding job quality. Total migration decreased the employment 
rate of low-educated natives by 0.43 percentage points and did it for the high-educated natives 
by 0.69 percentage points. In the same way, total migration decreased the labor participation 
of low-educated natives by 0.5 percentage points and did it for high-educated natives by 0.76 
percentage points. The opposite happens with job quality outcomes. The magnitude of the decrease 
in hourly wages and the increase in informality is higher for low-educated natives. Total migration 
did not significantly affect unemployment for either group.

In 2020, marginal effects on labor quality included increased informality and reduced hours 
worked, especially for highly educated natives, compared to 2019. Post-pandemic, there is a modest 
improvement for the less educated, marked by a 0.19 percentage point increase in employment 
and a 0.35 percentage point reduction in informality relative to 2019. In contrast, highly educated 
natives experienced an uptick in employment (0.26 percentage point increase compared to 2019) 
but slightly reduced hours worked (0.13 percentage point reduction compared to 2019).

Finally, regarding the formality status (see table D.4), in general terms, immigration primarily 
affected informal workers, leading to a notable 2.0 percentage point decrease in hourly wages and 
a 1.29 percentage point increase in working hours for native workers. However, it is worth noting 
that these effects reversed over time. Interestingly, in the pandemic year 2020, total migration 
significantly decreased the hours worked by informal workers (by 0.48 percentage points compared 
to 2019) compared to the reduction in formal workers (0.15 percentage points compared to 2019). 
This underscores the presence of a price effect—the observed adjustments were exclusively related 
to income and linked to the informality status of the workers. However, during the recovery year 
2021, informal native workers experienced higher (lower) hours worked (hourly wage), reflecting 
how the vulnerability of their informal status affected their recovery after the COVID-19 crisis.
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6 Concluding Remarks
Migration from Venezuela to Colombia is one of the largest migratory phenomena in recent 
decades, and its impact on the labor market is particularly relevant in the context of the pandemic 
in which immigrants are more vulnerable and, therefore, can generate greater distortions in the 
labor market. This article investigates the causal effect of migration on natives and earlier migrants 
during and after the COVID-19 pandemic, specifically on their labor market outcomes related 
to status and quality. We use an event study framework combined with instrumental variables to 
examine the change of the impact over time, and we acknowledged endogeneity concerns. Our 
results indicate that recent migration has greater negative effects on earlier migrants, compared to 
the impact that total migration has on natives. This is consistent with the expected higher degree 
of substitutability among migrants compared to migrants and natives. We also have evidence 
that during COVID-19 those negative effects remained the same, and that after the COVID-
19 pandemic natives experienced a better recovery than earlier migrants, which confirms the 
vulnerability of migrants during the crisis even when they had already lived for a time in the host 
country and even with the arrival of peers.

General results indicate that overall migration led to an increase in informality among natives and 
a decrease in their employment rate, labor participation, and hourly wages. Concerning migrants, 
we evaluate how the arrival of new migrants impacted the labor market outcomes of earlier 
migrants. We see an increase in informality and a decrease in their labor participation and hourly 
wage. Estimates show that the effect of immigration in 2020 significantly worsened the work 
conditions (i.e., fewer working hours for natives but more working hours and lower hourly wages 
for migrants). Likewise, we show how the impact of migration during the recovery period (2021) 
changed the sign of the effects only for natives, though it did at least reduce the magnitude for 
earlier migrants.

Additionally, we examined the heterogeneous effects of the impact of migration by gender, 
age, education level, and formality status, and have evidence that women, the youngest, the less 
educated, and the informal native workers are the most impacted by total migration. Policymakers 
should consider the heterogeneous effects on different population groups when designing 
migration and labor market policies. This is an interesting result from a public policy perspective 
since immigrants from Venezuela constitute a demographic bonus that will have growth and 
productivity effects in the long run. While current efforts, such as introducing labor market 
permits for Venezuelans, are a notable advancement, public policies for this population must persist 
in fostering the long-term productivity benefits associated with immigration.
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Appendices
Appendix A. First Stage

Table A.1: First stage regressions

Variable F-stat p-val

Panel A. Impact of immigrants

Total immigration rate 76.76 0.00000

D2016 × Total immigration rate 175.32 0.00000
D2017 × Total immigration rate 124.91 0.00000
D2018 × Total immigration rate 83.62 0.00000
D2020 × Total immigration rate 94.94 0.00000

D2021 × Total immigration rate 61.22 0.00000

Panel B. Impact of recent-term immigrants

Recent-term immigration rate 66.59 0.00000

D2016 × Recent immigration rate 331.79 0.00000
D2017 × Recent immigration rate 105.31 0.00000
D2018 × Recent immigration rate 94.01 0.00000
D2020 × Recent immigration rate 66.02 0.00000

D2021 × Recent immigration rate 56.51 0.00000

Notes: The set of covariates are those described in equation 1. *** significant at the 1%, ** significant at the 
5%, * significant at the 10%. Standard errors are in parentheses. 

Source: Authors’ calculations using the national household survey (GEIH).
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Appendix B. Impact of Total Migration on Natives
Table B.1: OLS impact of total migration with the labor market of natives

Status Quality

(1) 
Employment

(2)
Unemployment

(3) 
Labor 

Participation

(4) 
Hours 
worked

(5) 
Hourly 
wage

(6) 
InformalityVariables

Total migration rate 0.0026 
(0.0029)

-0.0006 
(0.0010)

0.0027 
(0.0032)

0.0019 
(0.0013)

-0.0013 
(0.0071)

0.0042 
(0.0057)

D2016 × Total migration 
rate

0.0026 
(0.0063)

-0.0002 
(0.0021)

0.0033 
(0.0065)

-0.0009 
(0.0076)

0.0087 
(0.0119)

0.0115 
(0.0108)

D2017 × Total migration 
rate

0.0011 
(0.0032)

0.0009 
(0.0011)

0.0022 
(0.0033)

0.0042 
(0.0038)

-0.0013 
(0.0079)

0.0076 
(0.0066)

D2018 × Total migration 
rate

-0.0009 
(0.0008)

0.0013*** 
(0.0003)

-0.0001 
(0.0009)

0.0025** 
(0.0010)

0.0025 
(0.0014)

0.0015 
(0.0013)

D2020 × Total migration 
rate

-0.0008 
(0.0008)

-0.0006 
(0.0008)

-0.0014 
(0.0010)

-0.0021** 
(0.0009)

-0.0042 
(0.0027)

-0.0004 
(0.0011)

D2021 × Total migration 
rate

0.0015 
(0.0010)

-0.0009 
(0.0006)

0.0012 
(0.0013)

-0.0017 
(0.0012)

-0.0062 
(0.0042)

-0.0011 
(0.0018)

Constant -1.0383*** 
(0.0675)

0.5496*** 
(0.0282)

-1.0761*** 
(0.0730)

3.0085*** 
(0.0602)

6.0932*** 
(0.1088)

1.4997*** 
(0.1014)

Observations 2,745,117 1,892,207 2,745,117 1,629,717 1,466,000 1,629,745

Adjusted R-squared 0.2320 0.0549 0.2627 0.0872 0.3251 0.2262

Notes: The set of covariates are those described in equation 1. *** significant at the 1%, ** significant at the 
5%, * significant at the 10%. Standard errors are clustered at the department level. 

Source: Authors’ calculations using the national household survey (GEIH).
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Table B.2: IV impact of total migration on the labor market of natives

Status Quality

(1)
Employment

(2)
Unemployment

(3) 
Labor 

Participation

(4) 
Hours 
worked

(5) 
Hourly 
wage

(6) 
InformalityVariables

Total migration rate -0.0051*** 
(0.0016)

0.0008 
(0.0008)

-0.0060*** 
(0.0015)

0.0046*** 
(0.0010)

-0.0212*** 
(0.0049)

0.0193*** 
(0.0040)

D2016 × Total migration rate -0.0049 
(0.0032)

0.0049*** 
(0.0015)

-0.0015 
(0.0033)

-0.0005 
(0.0028)

-0.0195** 
(0.0093)

0.0376*** 
(0.0073)

D2017 × Total migration rate -0.0025* 
(0.0014)

0.0034*** 
(0.0007)

-0.0000 
(0.0015)

0.0016 
(0.0016)

-0.0177*** 
(0.0044)

0.0203*** 
(0.0035)

D2018 × Total migration rate -0.0022*** 
(0.0005)

0.0015*** 
(0.0003)

-0.0013** 
(0.0006)

0.0011** 
(0.0005)

0.0002 
(0.0014)

0.0047*** 
(0.0010)

D2020 × Total migration rate 0.0010 
(0.0007)

-0.0003 
(0.0004)

0.0004 
(0.0008)

-0.0035*** 
(0.0005)

0.0015 
(0.0019)

-0.0008 
(0.0011)

D2021 × Total migration rate 0.0020*** 
(0.0005)

-0.0001 
(0.0002)

0.0025*** 
(0.0006)

-0.0038*** 
(0.0005)

0.0057*** 
(0.0021)

-0.0023** 
(0.0009)

Constant -0.9995*** 
(0.0734)

0.5426*** 
(0.0249)

-1.0317*** 
(0.0823)

2.9948*** 
(0.0599)

6.2145*** 
(0.0936)

1.4167*** 
(0.1172)

Observations 2,745,117 1,892,207 2,745,117 1,629,717 1,466,000 1,629,745

Adjusted R-squared 0.2308 0.0547 0.2611 0.0871 0.3227 0.2211

KP-stat 23.54 24.02 23.54 23.85 24.88 23.85

Notes: The set of covariates are those described in equation 1. *** significant at the 1%, ** significant at the 
5%, * significant at the 10%. Standard errors are clustered at the department level. 

Source: Authors’ calculations using the national household survey (GEIH).
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Appendix C. Impact of Recent Migration on Earlier Migrants
Table C.1: OLS impact of recent migration on the labor market of earlier migrants

Status Quality

Variables
(1)

Employment
(2)

Unemployment
(3) 

Labor 
Participation

(4) 
Hours 
worked

(5) 
Hourly 
wage

(6)
Informality

Recent migration rate -0.0160*** 
(0.0048)

0.0057 
(0.0070)

-0.0155** 
(0.0070)

0.0018 
(0.0108)

-0.1106*** 
(0.0324)

0.0046 
(0.0073)

D2016 × Recent migration 
rate

0.0329 
(0.0260)

-0.0085 
(0.0221)

0.0345 
(0.0254)

0.0346 
(0.0252)

-0.0721 
(0.0638)

0.0947*** 
(0.0302)

D2017 × Recent migration 
rate

0.0317** 
(0.0141)

-0.0223 
(0.0166)

0.0176** 
(0.0073)

-0.0134 
(0.0145)

-0.0310 
(0.0315)

0.0433*** 
(0.0123)

D2018 × Recent migration 
rate

0.0114 
(0.0096)

0.0023 
(0.0095)

0.0176*** 
(0.0051)

0.0101 
(0.0114)

0.0341 
(0.0235)

0.0092* 
(0.0053)

D2020 × Recent migration 
rate

0.0027 
(0.0207)

0.0022 
(0.0192)

0.0053 
(0.0183)

0.0493** 
(0.0199)

-0.1071*** 
(0.0311)

-0.0001 
(0.0078)

D2021 × Recent migration 
rate

0.0495** 
(0.0216)

-0.0331 
(0.0237)

0.0340* 
(0.0189)

-0.0190 
(0.0310)

-0.0568 
(0.0637)

0.0075 
(0.0160)

Constant -0.4121*** 
(0.0498)

0.5121*** 
(0.0578)

-0.3872*** 
(0.0768)

3.4698*** 
(0.0606)

6.7372*** 
(0.1648)

1.1797*** 
(0.0698)

Observations 23,115 17,742 23,115 13,738 12,209 13,738

Adjusted R-squared 0.1885 0.0494 0.2211 0.0827 0.0964 0.0607

Notes: The set of covariates are those described in equation 1. *** significant at the 1%, ** significant at the 
5%, * significant at the 10%. Standard errors are clustered at the department level. 

Source: Authors’ calculations using the national household survey (GEIH).
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Table C.2: IV impact of recent migration on the labor market of earlier migrants

Status Quality

Variables
(1) 

Employment
(2) 

Unemployment
(3) 

Labor 
Participation

(4) 
Hours 
worked

(5) 
Hourly 
wage

(6)
Informality

Recent migration rate -0.0147 
(0.0090)

-0.0088 
(0.0090)

-0.0299*** 
(0.0077)

0.0181 
(0.0120)

-0.1817*** 
(0.0285)

0.0248*** 
(0.0061)

D2016 × Recent migration 
rate

0.0016 
(0.0225)

0.0022 
(0.0209)

0.0046 
(0.0198)

0.0781*** 
(0.0270)

-0.1095*** 
(0.0380)

0.0818*** 
(0.0184)

D2017 × Recent migration 
rate

0.0204* 
(0.0112)

-0.0013 
(0.0106)

0.0268*** 
(0.0074)

-0.0303*** 
(0.0115)

-0.0239 
(0.0332)

0.0454*** 
(0.0088)

D2018 × Recent migration 
rate

-0.0121 
(0.0088)

0.0242*** 
(0.0079)

0.0112** 
(0.0054)

-0.0108 
(0.0078)

0.0557*** 
(0.0210)

-0.0044 
(0.0031)

D2020 × Recent migration 
rate

0.0245* 
(0.0140)

-0.0166 
(0.0118)

0.0190 
(0.0132)

0.0620*** 
(0.0181)

-0.0993*** 
(0.0317)

-0.0046 
(0.0063)

D2021 × Recent migration 
rate

0.0068 
(0.0160)

-0.0244 
(0.0174)

-0.0231 
(0.0159)

0.0083 
(0.0245)

-0.1041** 
(0.0521)

0.0263** 
(0.0123)

Constant -0.3945*** 
(0.0621)

0.5287*** 
(0.0501)

-0.3433*** 
(0.0900)

3.4478*** 
(0.0608)

6.9218*** 
(0.1641)

1.1364*** 
(0.0759)

Observations 23,115 17,742 23,115 13,738 12,209 13,738

Adjusted R-squared 0.1873 0.0488 0.2193 0.0819 0.0915 0.0580

KP-stat 8.431 9.990 8.431 7.546 6.597 7.546

Notes: The set of covariates are those described in equation 1. *** significant at the 1%, ** significant at the 
5%, * significant at the 10%. Standard errors are clustered at the department level. 

Source: Authors’ calcultions using the national household survey (GEIH).
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Appendix D. Heterogeneous Effects
Figure D.1: Impact of total migration on natives, by gender

Notes: Calculations are based on the working-age population. The set of covariates described in equation 1 
are the plotted coefficients. Standard errors are clustered at the department level. 

Source: Authors’ calculations using the national household survey (GEIH).
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Figure D.2: Impact of total migration on natives, by age group

Notes: Adults are individuals aged 33 years or older, and young respondents are younger than 33. Calculations 
are based on the working-age population. The set of covariates described in equation 1 are the plotted coeffi-

cients. Standard errors are clustered at the department level. 

Source: Authors’ calculations using the national household survey (GEIH).
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Figure D.3: Impact of total migration on natives, by education level

Notes: High-education respondents have over 12 years of education. Low-education respondents are 
individuals with 12 or fewer years of education. Calculations are based on the working-age population. The 

set of covariates described in equation 1 are the plotted coefficients. Standard errors are clustered at the 
department level. 

Source: Authors’ calculations using the national household survey (GEIH).



32

Figure D.4: Impact of total migration on natives, by informality status

Notes: Informality outcome is not calculated due to collinearity. Informality is defined following OECD 
(2019). Calculations are based on the working-age population. The set of covariates described in equation 1 

are the plotted coefficients. Standard errors are clustered at the department level. 

Source: Authors’ calculations using the national household survey (GEIH).
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Table D.1: IV impact of total migration on the labor market of natives, by gender

Status Quality

Variables (1) 
Employment

(2) 
Unemployment

(3) 
Labor 

Participation

(4) 
Hours 
worked

(5) 
Hourly 
wage

(6) 
Informality

Panel A. Female

Total migration rate -0.0070*** 
(0.0020)

0.0000 
(0.0010)

-0.0093*** 
(0.0021)

0.0019 
(0.0021)

-0.0196*** 
(0.0054)

0.0149*** 
(0.0036)

D2016 × Total migration rate -0.0060 
(0.0041)

0.0025 
(0.0022)

-0.0055 
(0.0043)

-0.0104* 
(0.0055)

-0.0172* 
(0.0102)

0.0287*** 
(0.0072)

D2017 × Total migration rate -0.0050*** 
(0.0018)

0.0063*** 
(0.0011)

-0.0016 
(0.0018)

-0.0077*** 
(0.0029)

-0.0163*** 
(0.0050)

0.0164*** 
(0.0033)

D2018 × Total migration rate -0.0030*** 
(0.0007)

0.0027*** 
(0.0005)

-0.0019*** 
(0.0007)

-0.0021** 
(0.0010)

0.0022 
(0.0015)

0.0029*** 
(0.0009)

D2020 × Total migration rate 0.0020** 
(0.0009)

-0.0006 
(0.0005)

0.0010 
(0.0011)

-0.0057*** 
(0.0007)

0.0040** 
(0.0017)

-0.0004 
(0.0010)

D2021 × Total migration rate 0.0028*** 
(0.0007)

-0.0003 
(0.0003)

0.0031*** 
(0.0008)

-0.0073*** 
(0.0009)

0.0044** 
(0.0022)

-0.0007 
(0.0008)

Constant -0.9703*** 
(0.0948)

0.6254*** 
(0.0360)

-1.0450*** 
(0.1078)

2.9516*** 
(0.0663)

6.1894*** 
(0.0977)

1.3558*** 
(0.0884)

Observations 1,453,277 854,017 1,453,277 704,101 637,428 704,114

Adjusted R-squared 0.1646 0.0590 0.1997 0.0442 0.3472 0.2643

KP-stat 23.51 23.74 23.51 24.02 24.75 24.02
Panel B. Male

Total migration rate -0.0035*** 
(0.0012)

0.0017*** 
(0.0006)

-0.0027*** 
(0.0010)

0.0057*** 
(0.0007)

-0.0230*** 
(0.0047)

0.0228*** 
(0.0043)

D2016 × Total migration rate -0.0051** 
(0.0024)

0.0072*** 
(0.0011)

0.0015 
(0.0024)

0.0051*** 
(0.0017)

-0.0229** 
(0.0090)

0.0450*** 
(0.0076)

D2017 × Total migration rate -0.0007 
(0.0011)

0.0015*** 
(0.0005)

0.0008 
(0.0011)

0.0077*** 
(0.0010)

-0.0198*** 
(0.0041)

0.0235*** 
(0.0038)

D2018 × Total migration rate -0.0014*** 
(0.0004)

0.0008*** 
(0.0002)

-0.0007* 
(0.0004)

0.0033*** 
(0.0005)

-0.0014 
(0.0014)

0.0061*** 
(0.0011)

D2020 × Total migration rate -0.0002 
(0.0006)

0.0001 
(0.0004)

-0.0004 
(0.0005)

-0.0022*** 
(0.0005)

-0.0001 
(0.0022)

-0.0010 
(0.0014)

D2021 × Total migration rate 0.0014*** 
(0.0004)

0.0001 
(0.0002)

0.0019*** 
(0.0004)

-0.0012*** 
(0.0004)

0.0069*** 
(0.0022)

-0.0035*** 
(0.0011)

Constant -0.7910*** 
(0.0595)

0.4145*** 
(0.0253)

-0.7880*** 
(0.0630)

3.2302*** 
(0.0555)

6.4087*** 
(0.0976)

1.4277*** 
(0.1422)

Observations 1,291,840 1,038,190 1,291,840 925,616 828,572 925,631
Adjusted R-squared 0.2595 0.0425 0.3151 0.0484 0.3131 0.1968
KP-stat 23.56 24.14 23.56 23.62 24.89 23.62

Notes: The set of covariates are those described in equation 1. *** significant at the 1%, ** significant at the 
5%, * significant at the 10%. Standard errors are clustered at the department level. 

Source: Authors’ calculations using the national household survey (GEIH).
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Table D.2: IV impact of total migration on the labor market of natives, by age group

Status Quality

Variables
(1)

Employment
(2)

Unemployment
(3) 

Labor 
Participation

(4) 
Hours 
worked

(5) 
Hourly 
wage

(6)
Informality

Panel A. Age < 33

Total migration rate -0.0083*** 
(0.0021)

0.0024** 
(0.0011)

-0.0096*** 
(0.0021)

0.0058*** 
(0.0012)

-0.0243*** 
(0.0051)

0.0216*** 
(0.0048)

D2016 × Total migration rate -0.0080** 
(0.0037)

0.0049** 
(0.0020)

-0.0057 
(0.0038)

0.0023 
(0.0031)

-0.0329*** 
(0.0090)

0.0437*** 
(0.0081)

D2017 × Total migration rate -0.0058*** 
(0.0016)

0.0044*** 
(0.0009)

-0.0035** 
(0.0017)

0.0011 
(0.0018)

-0.0218*** 
(0.0045)

0.0231*** 
(0.0039)

D2018 × Total migration rate -0.0037*** 
(0.0006)

0.0019*** 
(0.0004)

-0.0033*** 
(0.0007)

0.0010 
(0.0007)

-0.0031** 
(0.0015)

0.0053*** 
(0.0012)

D2020 × Total migration rate 0.0026** 
(0.0010)

-0.0028*** 
(0.0006)

0.0006 
(0.0011)

-0.0037*** 
(0.0006)

0.0012 
(0.0020)

-0.0013 
(0.0014)

D2021 × Total migration rate 0.0042*** 
(0.0007)

-0.0016*** 
(0.0003)

0.0045*** 
(0.0008)

-0.0025*** 
(0.0005)

0.0053*** 
(0.0021)

-0.0036*** 
(0.0011)

Constant -2.0342*** 
(0.1126)

0.7846*** 
(0.0814)

-2.8167*** 
(0.1188)

1.4978*** 
(0.1312)

5.7004*** 
(0.1165)

2.5133*** 
(0.2006)

Observations 1,266,992 771,142 1,266,992 617,502 564,265 617,510
Adjusted R-squared 0.2729 0.0506 0.3456 0.0823 0.2726 0.2030
KP-stat 22.34 24.86 22.34 24.76 25.83 24.76
Panel B. Age ≥ 33

Total migration rate -0.0024* 
(0.0014)

-0.0001 
(0.0006)

-0.0029** 
(0.0013)

0.0039*** 
(0.0009)

-0.0192*** 
(0.0049)

0.0178*** 
(0.0035)

D2016 × Total migration rate -0.0037 
(0.0031)

0.0052*** 
(0.0012)

0.0006 
(0.0032)

-0.0024 
(0.0026)

-0.0108 
(0.0096)

0.0329*** 
(0.0067)

D2017 × Total migration rate -0.0002 
(0.0014)

0.0027*** 
(0.0006)

0.0022 
(0.0015)

0.0021 
(0.0014)

-0.0149*** 
(0.0044)

0.0182*** 
(0.0033)

D2018 × Total migration rate -0.0014*** 
(0.0005)

0.0015*** 
(0.0003)

-0.0003 
(0.0005)

0.0008* 
(0.0005)

0.0024* 
(0.0013)

0.0046*** 
(0.0009)

D2020 × Total migration rate -0.0004 
(0.0006)

0.0013*** 
(0.0004)

-0.0001 
(0.0007)

-0.0036*** 
(0.0005)

0.0017 
(0.0019)

-0.0004 
(0.0010)

D2021 × Total migration rate 0.0004 0.0008*** 0.0009 -0.0043*** 0.0061*** -0.0016*

Constant -0.4492*** 
(0.0627)

0.2069*** 
(0.0181)

-0.3762*** 
(0.0679)

3.3279*** 
(0.0520)

6.5715*** 
(0.0947)

0.9923*** 
(0.1071)

Observations 1,478,125 1,121,065 1,478,125 1,012,215 901,735 1,012,235
Adjusted R-squared 0.1544 0.0234 0.1937 0.1039 0.3460 0.2379
KP-stat 24.58 23.42 24.58 23.28 24.27 23.28

Notes: The set of covariates are those described in equation 1. *** significant at the 1%, ** significant at the 
5%, * significant at the 10%. Standard errors are clustered at the department level. 

Source: Authors’ calculations using the national household survey (GEIH).



35

Table D.3: IV impact of total migration on the labor market of natives, by educational level

Status Quality

Variables
(1)

Employment
(2)

Unemployment
(3) 

Labor 
Participation

(4) 
Hours 
worked

(5) 
Hourly 
wage

(6)
Informality

Panel A. Low education

Total migration rate -0.0043*** 
(0.0015)

0.0002 
(0.0006)

-0.0055*** 
(0.0016)

0.0059*** 
(0.0012)

-0.0248*** 
(0.0053)

0.0233*** 
(0.0047)

D2016 × Total migration rate -0.0040 
(0.0036)

0.0052*** 
(0.0013)

-0.0001 
(0.0037)

-0.0007 
(0.0032)

-0.0280*** 
(0.0098)

0.0478*** 
(0.0086)

D2017 × Total migration rate -0.0021 
(0.0015)

0.0028*** 
(0.0005)

-0.0001 
(0.0016)

0.0018 
(0.0018)

-0.0229*** 
(0.0046)

0.0243*** 
(0.0042)

D2018 × Total migration rate -0.0025*** 
(0.0006)

0.0016*** 
(0.0003)

-0.0017*** 
(0.0006)

0.0014** 
(0.0006)

0.0004 
(0.0015)

0.0054*** 
(0.0012)

D2020 × Total migration rate 0.0010 
(0.0007)

-0.0007* 
(0.0004)

0.0003 
(0.0008)

-0.0024*** 
(0.0005)

0.0001 
(0.0023)

-0.0014 
(0.0014)

D2021 × Total migration rate 0.0019*** 
(0.0005)

-0.0002 
(0.0003)

0.0022*** 
(0.0006)

-0.0040*** 
(0.0006)

0.0081*** 
(0.0025)

-0.0035*** 
(0.0010)

Constant -0.9815*** 
(0.0752)

0.5080*** 
(0.0252)

-1.0550*** 
(0.0871)

2.9277*** 
(0.0604)

6.6500*** 
(0.1284)

1.3309*** 
(0.1577)

Observations 1,946,488 1,245,955 1,946,488 1,077,764 980,046 1,077,786

Adjusted R-squared 0.2605 0.0644 0.2814 0.1253 0.1297 0.1199

KP-stat 25.08 26.53 25.08 25.85 26.80 25.85

Panel B. High education

Total migration rate -0.0069*** 
(0.0021)

0.0015  
(0.0013)

-0.0076*** 
(0.0015)

0.0002 
(0.0010)

-0.0186*** 
(0.0055)

0.0101*** 
(0.0025)

D2016 × Total migration rate -0.0082** 
(0.0036)

0.0033 
(0.0023)

-0.0070** 
(0.0029)

-0.0017 
(0.0024)

-0.0233** 
(0.0103)

0.0153*** 
(0.0051)

D2017 × Total migration rate -0.0046*** 
(0.0017)

0.0048*** 
(0.0010)

-0.0009 
(0.0015)

-0.0018 
(0.0013)

-0.0187*** 
(0.0051)

0.0126*** 
(0.0024)

D2018 × Total migration rate -0.0011** 
(0.0005)

0.0015*** 
(0.0003)

0.0001 
(0.0005)

-0.0006 
(0.0006)

-0.0086*** 
(0.0020)

0.0044*** 
(0.0006)

D2020 × Total migration rate 0.0011 
(0.0011)

0.0003 
(0.0007)

0.0015 
(0.0009)

-0.0041*** 
(0.0006)

0.0047** 
(0.0019)

0.0024*** 
(0.0008)

D2021 × Total migration rate 0.0026*** 
(0.0008)

0.0005 
(0.0004)

0.0039*** 
(0.0008)

-0.0013*** 
(0.0005)

-0.0017 
(0.0016)

0.0005 
(0.0007)

Constant -1.1319*** 
(0.0764)

0.7159*** 
(0.0302)

-0.8927*** 
(0.0885)

3.1671*** 
(0.0529)

5.1123*** 
(0.0762)

1.3202*** 
(0.0769)

Observations 798,629 646,252 798,629 551,953 485,954 551,959

Adjusted R-squared 0.1364 0.0447 0.1462 0.0352 0.3205 0.0540

KP-stat 18.72 18.29 18.72 18.71 18.85 18.71

Notes: The set of covariates are those described in equation 1. *** significant at the 1%, ** significant at the 
5%, * significant at the 10%. Standard errors are clustered at the department level. 

Source: Authors’ calculations using the national household survey (GEIH).
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Table D.4: IV impact of total migration on the labor market of natives, by formality status

Quality

Variables (1) 
Hours worked

(2) 
Hourly wage

Panel A. Formal

Total migration rate 0.0006 
(0.0005)

-0.0056 
(0.0034)

D2016 × Total migration rate -0.0074*** 
(0.0010)

-0.0015 
(0.0067)

D2017 × Total migration rate -0.0001 
(0.0006)

-0.0054 
(0.0034)

D2018 × Total migration rate 0.0000 
(0.0003)

-0.0027** 
(0.0013)

D2020 × Total migration rate -0.0015*** 
(0.0004)

0.0016* 
(0.0009)

Constant 3.7797*** 
(0.0303)

6.9306*** 
(0.0917)

Observations 708,509 650,541
Adjusted R-squared 0.1104 0.4211
KP-stat 28.89 30.02
Panel B. Informal

Total migration rate 0.0129*** 
(0.0022)

-0.0200*** 
(0.0044)

D2016 × Total migration rate 0.0162*** 
(0.0043)

-0.0217** 
(0.0094)

D2017 × Total migration rate 0.0091*** 
(0.0025)

-0.0196*** 
(0.0046)

D2018 × Total migration rate 0.0029*** 
(0.0008)

0.0020 
(0.0015)

D2020 × Total migration rate -0.0048*** 
(0.0010)

0.0043* 
(0.0025)

D2021 × Total migration rate -0.0061*** 
(0.0010)

0.0098*** 
(0.0028)

Constant 2.8001*** 
(0.0868)

6.4892*** 
(0.0989)

Observations 921,208 815,459
Adjusted R-squared 0.1225 0.1421
KP-stat 19.21 19.40

Notes: The set of covariates are those described in equation 1. *** significant at the 1%, ** significant at the 
5%, * significant at the 10%. Standard errors are clustered at the department level. 

Source: Authors’ calculations using the national household survey (GEIH).
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Appendix E. Geographical Distribution of Venezuelans in 
Colombia

Figure E.1: Percentage of Venezuelan immigrants in Colombia, 2005 and 2018

    

(a) 2005                                                    (b) 2018

Source: Authors’ calculations using the national census of 2005 and 2018.
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