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Abstract

This paper analyzes the effect of open-door immigration policies on local labor markets.
Using the sharp and unprecedented surge of Venezuelan refugees into Colombia, | study
the impact on wages and employment in a context where work permits were granted at
scale. To identify which labor markets immigrants are entering, | overcome limitations
in official records and generate novel evidence of refugee settlement patterns by tracking
the geographical distribution of Internet search terms that Venezuelans but not Colom-
bians use. While official records suggest migrants are concentrated in a few cities, the
Internet search index shows migrants are located across the country. Using this index,
high-frequency labor market data, and a difference-in-differences design, | find precise
null effects on employment and wages in the formal and informal sectors. A machine
learning approach that compares counterfactual cities with locations most impacted by
immigration yields similar results. All in all, the results suggest that open-door policies

do not harm labor markets in the host community.
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1 Introduction

In light of large waves of displacement worldwide, there is considerable speculation about
the effects of migration on host communities. Approximately one in three people around the
world believe migrants take jobs that native workers want (Gallup, 2015). This issue, among
other concerns regarding migrants, has been at the center of media attention and political
debate for years. With 70.8 million forcibly displaced people worldwide (UNHCR, 2019) and
nearly 201.3 million international migrants of working age (IOM, 2020), policymakers worry
about the effects of open-door policies on local labor markets, particularly as the numbers
keep rising. The impact of the presence of economic migrants has been widely studied, often
yielding mixed results (Basso et al., 2019; Briicker and Jahn, 2011; Venturini and Villosio,
2006). However, economic migration is gradual and predictable, and is driven by local eco-
nomic conditions (Peri and Yasenov, 2019). For this reason, studying sudden and unexpected
inflows of displaced populations in contexts of open-door policies may provide a cleaner source

of exogenous labor supply shocks.

This study examines an unexpected migration-induced supply shock to evaluate its ef-
fects on wages and employment in the host community. In particular, this paper analyzes
the recent and unprecedented surge of migration from Venezuela and the open-door policy
Colombia has put in place to draw its conclusions. Three political events in Venezuela are
associated with the unleashing of the current migratory crisis that started in July 2016 and
peaked in mid-2018. Figures reported by the International Organization for Migration (IOM)
and the United Nations High Commissioner for Refugees (UNHCR) estimate that over four
million Venezuelans have fled the country since the crisis started, 80% of whom have cho-
sen Latin American countries as their main destination. The referred entities also estimate
that Colombia has welcomed around 1.8 million immigrants, which represents about 3.6% of

Colombia’s population and 7.2% of the labor force?.

One of the main challenges of conducting research using unexpected migration waves is to
identify where migrants settle. Most refugees remain undocumented for long periods of time,
making it difficult to track them through official records. For example, when the Venezuelan
exodus started, the Colombian government put in place registration centers to provide mi-
grants with temporary residence and work permits. However, migrant records are not a reliable
source of data to identify where migrants settle. There are several reasons for this lack of
reliability. First, the number of Venezuelans in the official registry is about half the amount
estimated by IOM and UNHCR. This underestimation can be partially attributed to the volun-

tary nature of the registration process. Second, the number of records may overestimate the

! Analysis using 142 countries (2012-2014)
2Calculations by the author using data published by the Ministry of Labor



number of migrants located near the border or in the biggest cities; and, third, registering in

one city does not necessarily imply that the migrant will enter the labor market in said location.

To identify where migrants settle, | use geographical variation in the Internet search in-
tensity of keywords that Venezuelans are more likely to use compared to Colombians. Those
keywords include ‘Venezuelans in" given that new migrants are more likely to look for their
fellow-countrymen communities; and ‘PTP’ or ‘PEP’, which stand for the residence and work
permits granted by the government to allow Venezuelan migrants to enter Colombia. Com-
pared to official records, this index suggests that migrants are not as congregated at the
borders or in the main cities. For example, while official records indicate that about one third
of the migrants have settled in Bogotd, the Internet search index suggests that merely one
fifth have entered that market. A similar analysis using the US data also confirms that this
type of text analysis of online interactions is promising at identifying where migrants settle,
especially considering undocumented migrants. One of the reasons is that it is relatively easy
and low-cost to conduct Internet searches given the easy access to free Wi-Fi zones or internet
cafes. In addition, Google searches can identify the density of internet hits even in remote

areas with a sufficiently identifiable number of searches.

Combining the time and geographical variation in the Internet search index, individual
information on wages and employment from the Colombian Labor Market Survey, and a
difference-in-differences design, the findings reveal negligible changes in wages in both formal
and informal sectors due to migration-induced supply shocks. If anything, there are mild
reductions in wages of natives working in occupational labor markets in which migrants are
entering disproportionally more, such as elementary occupations, services, and clerical jobs.
The results suggests that, in the worst-case scenario, a one-percentage point increase in the
migrant labor supply will result in a decrease of up to 5 cents per dollar. Regressions also

suggest a precisely estimated zero change in employment.

The results of the model are key to assess the average effect of migration at the country
level. However, one might be concerned about the impact that migrants may have had in
cities characterized by relatively stronger migratory flows. To assess the impact of migration
at the city level, | construct artificial counterfactual (ArCo) cities using an elastic net model
to train the pre-treatment data and predict the post treatment period to make inference 3.
Comparing each metropolitan area that had a relatively large influx of migrants with its re-
spective ArCo city, the results are consistent with the country-level effects. That is, there are

mild reductions in wages and null effects on employment. Altogether, the findings support the

3This design aggregates data at the regional level to construct a high-dimensional panel time-series dataset.
Then, it uses an elastic net to construct the artificial counterfactual following the methodology by Carvalho
et al. (2018).



idea that opening borders and allowing immigrants to enter a country freely do not damage

the labor prospects of their native population.

This paper makes contributions to two aspects of the literature on migration. On the one
hand, although many highlight the advantages of using episodes of forced displacement as a
natural experiment to exploit exogenous migration flows (Borjas, 2003; Card, 1990; Del Carpio
and Wagner, 2015; Friedberg, 2001; Bahar et al., 2020a), data on the geographical location
of new refugees and displaced populations is scarce (Ruiz and Vargas-Silva, 2013). Thus,
my first contribution is to introduce the use of text analysis of Internet searches to identify
the location of immigrants. This method is especially promising in contexts where surges of
immigration are unexpected and where tracking migrants is costly. Similar approaches are
currently being developed, such as the use of social media to identify and locate migrants
(Martin and Singh, 2018; Palotti et al., 2020). Beyond the purpose of developing better
indexes to obtain more precise estimates, these strategies may serve policymakers to improve

targeting of aid programs for immigrants and natives.

Second, the literature on migration has largely focused on the effects of south-to-north
migration. This type of migration is frequently characterized by the arrival of imperfect substi-
tutes to the local labor force, mainly due to differences in the native languages of immigrants
and natives. Peri and Sparber (2009) found that the downward pressure on wages due to
the arrival of migrants is partially alleviated by this imperfect substitutability. They find that
immigrants specialize in occupations intensive in physical labor, while locals will reallocate
to language intensive jobs. But what happens when both population groups share the same
language and when substitutability between foreign and native workers is larger? With 85% of
the displaced population worldwide being hosted in developing countries (UNHCR, 2019) and
79% settling in neighboring countries that may share the same language, this highly relevant
question may be answered by analyzing south-to-south migration. Thus, this study provides
evidence that, even when workers are more substitutable, there are still null effects on wages

and employment caused by migrants.

The remainder of this paper is as follows: in Section 2, | provide a summary of the unfolding
of the events that led to the Venezuelan exodus and briefly describe the characteristics of the
migrant population. In Section 3, | describe the data and the identification strategy. In
Section 4, | provide a summary of the results. In the last section, | provide some final insights

and policy implications of this research.



2 The Venezuelan Exodus

Chavez's presidential term ended with his death in 2013, leaving Venezuela without a strong
private sector, with a weakened oil industry, with oil exports committed to repaying debts,
with limited cash flow (Hernandez et al., 2016), with crises in its diplomatic relations with
the neighboring countries (Romero, 2008), and with an opposition party that was increas-
ingly gaining popularity (Lopez and Watts, 2013). In April 2013, Nicolds Maduro assumed
power after being elected president by a narrow margin. Once in power, Maduro displayed fur-

ther abuse of power, and the economy of Venezuela showed signs of a growing economic crisis.

In 2015, a diplomatic tension between Colombia and Venezuela grew due to an alleged
presence of a Colombian armed group in Venezuelan territory. In retaliation, Maduro declared
a state of exception and announced the closure of borders. Said closure, which was initially
put in effect only in the State of Tachira, banned any transaction of goods and migratory
flows. The border re-opened a year later, on July 6, 2016, in response to massive protests
in Venezuelan border cities. Figure 1 associates the first peak in net migration, defined as

inflows minus outflows, to this event.

During the year when the border remained closed, inflation, poverty rates, and food inse-
curity grew dramatically in Venezuela. In 2016, a Venezuelan household survey reported that
93.3% of households considered their earnings as insufficient to cover food expenditures, and
72.7% of individuals reported weight loss in the last year. Poverty rates were skyrocketing,
with 81.8% of households in poverty and 51.5% in extreme poverty. Violence was also prob-
lematic for many households: 94% of households declared violence was on the rise. (ENCOVI,
2016). Thus, one can associate the economic situation’s worsening, increases in violence, lack
of access to services and hyperinflation to the start of a massive migratory wave in 2016. The
Venezuelan exodus reached its peak in mid-2018. The controversial re-election of Maduro

can be associated with this peak.



Figure 1: Net migration of Venezuelans in Colombia
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Notes: Own calculations using data from Migracién Colombia. The graph on the left shows monthly net
migration, while the graph on the right shows cumulative net migration. As depicted in the graph, the first
peak in net migration flows take place in July 2016 after the re-opening of borders. The light blue vertical
lines trace the events described in Appendix C1.

This wave of migrants, which included Venezuelans as well as Colombian returnees, entered
Colombia by land through three entry points: the Simén Bolivar International Bridge (Villa
del Rosario/Cucuta), the Paez Bridge (Arauca) and the Paraguachén International Bridge
(Maicao), the former being the main entry point. Upon reaching the Colombian border,
Venezuelans walked, hitchhiked, or took buses to their destination. Colombian authorities al-
lowed Venezuelans to enter freely*, even accepting expired passports as proof of identification
(Ministerio de Relaciones Exteriores, 2019). Nevertheless, lack of appropriate documentation

forced many to enter through irregular paths and become undocumented migrants.

The Colombian government implemented a number of policies to facilitate the integra-
tion of migrants. For example, they created a special residence permit, called PEP (Permiso
Especial de Permanencia) for the exclusive use of Venezuelan nationals. Application to this
permit was simple, with zero application fees involved, and with only minor requirements
such as not being a convict and having entered through an official border-control site. This
virtually allowed all legalized Venezuelans to work and access the healthcare system (World
Bank, 2018). This permit was valid for 90 days and could be renewed every 90 days for up
to 2 years. Recent initiatives from the bureau of migration include the expedition of new per-

mits through an online renewal process, since most permits have expired or are about to expire.

Given the large numbers of undocumented migrants entering Colombia through irregular

routes, at the peak of the crisis (between April and June 2018), the Colombian government

*Venezuelans are allowed to enter Colombia using different types of documents. For example, people living
at the border can use a border mobilization card (or Tarjeta de Movilidad Fronteriza) that can be requested
online with a fee of about 5 dollars. This card allows Venezuelans to enter the country and stay for up to 7
days. They can also enter as visa holders if they have the sponsorship of a company (Universidad del Rosario,
2020).



set up registration centers at the borders and in large metropolitan areas. The objective was
to build an administrative dataset of immigrants (RAMV) that would eventually grant them
access to a PEP. Every Venezuelan seeking to temporarily or permanently reside in Colombia
was encouraged to register in person with any identification document certifying their country

of origin.

Despite these efforts, only one-third of Venezuelans in Colombia are currently documented
and hold a residence or work permit, while two-thirds remain undocumented (Migracion
Colombia, 2020a). In this context, there are two reasons why official records may lack the
precision to determine where undocumented migrants settled. First, considering that regis-
tration offices put in place for undocumented immigrants were mainly located at the borders
and in large cities, the official records may underestimate Venezuelans' presence in other cities
of the country. Second, most immigrants requesting residence permits often end up in jobs in
the formal sector. Given that most formal jobs are located in metropolitan areas, data coming

from official registries might overestimate Venezuelans' congregation in these cities.

3 Data and Descriptive Statistics

3.1 Labor market data

Individual information on wages and employment as well as the characteristics of the native and
immigrant population come from the Colombian Great Integrated Household Survey (or GEIH,
for its acronym in Spanish) designed by DANE (Departamento Administrativo Nacional de
Estadistica). This survey also provides detailed demographic information of Colombian house-
holds including age, gender, years of education, municipality or department of residence, type
of job, hours worked, labor earnings, and firm size. The GEIH records information across 23
departments, 13 metropolitan areas and 11 intermediate cities °. This paper uses the sample
of monthly information from January 2013 to December 2019. This repeated cross-sectional
dataset reports data on around 52,000 people per month, which, for the time frame of the

analysis, sets the number of observations at 3,674,040.

To identify the nonimmigrant population, which is the focus of this study, as well as the
characteristics of Venezuelan migrants, this study uses the migration module of the GEIH.
Since 2012, this additional module has been applied to all the respondents, recording infor-
mation of the place of birth, changes in the place of residence in the last year and over the
last five years, and the motives for the change of location. Given the relatively recent nature
of migration in Colombia, the sample of migrants in this module was not representative of
the population before late 2017. This module became publicly available in September 2019

5Colombia has 32 departments and 1023 municipalities



after a sizeable sample of immigrants was achieved (DANE, 2019)°.

Table 1: Descriptive statistics of the nonimmigrant and immigrant sample after July 2016

NG G) @) G ©
Variables Nonimmigrant Venezuelan immigrant Colombian Returnee
Mean S.D. Mean S.D. Mean S.D.
Female (%) 51.24 49.98 51.12 49.99 49.94 50.01
Age 36.78 14.17 29.29 10.31 38.84 13.25
Education (%)
None 3.61 18.64 1.07 10.28 4.38 20.46
Primary 21.32 40.96 8.87 28.43 32.26 46.75
Secondary 48.13 49.97 63.16 48.24 54.36 49.82
Higher education 26.94 44 .37 26.90 44.35 9.01 28.63
Labor market
Labor Force (%) 80.26 39.81 92.10 26.98 80.32 39.77
Employment (%) 91.47 27.93 81.57 38.77 81.12 39.14
Informal (Firm size - %) 66.50 47.20 88.68 31.69 88.53 31.87
Informal (Social security - %)  59.75 49.04 95.77 20.13 88.10 32.39
Usual hours worked 44.67 16.12 49.61 17.63 45.56 17.47
Hourly earnings (COP) 6148.94 5649.75 4000.97  2791.51 3705.66  2579.73
Observations 2,592,639 16,008 6,320
% of the sample 99.15% 0.61% 0.24%

Notes: This table presents descriptive statistics for the sample of analysis. Data come from the Colombian Labor
Market Survey - GEIH. The statistics are computing using individuals observed after July 2016, the month where the
re-opening of borders took place. A description of the labor market variables is available in Appendix A. The table
presents weighted means and standard deviations of selected variables for three groups: Nonimmigrants (columns 1-2),
Venezuelan immigrants (Columns 3-4), and Colombian returnees (Columns 5-6).

This paper distinguishes between three groups of population. First, nonimmigrants, that
is, individuals who were born in Colombia and who have not changed the municipality of
residence in the last five years. This group is the center of analysis in this paper since it is
the most susceptible to migration-induced supply shocks. Second, Venezuelan immigrants,
who were born and whose place of residence over the last year was Venezuela. Third, Colom-
bian returnees, who were born in Colombia and whose place of residence in the last year was
Venezuela. Information on the latter two groups is used to understand the characteristics of
the supply shock, while measuring the effects of migration in these groups is beyond the scope
of this paper.

Table 1 displays descriptive statistics of nonimmigrants, Venezuelan immigrants and Colom-
bian returnees following the migration crisis that started in July 2016. The table shows that

sex ratios of immigrants are not different from the ones of the native population. However,

6At the time of publication, the Bureau of Statistics - DANE - warned that data on employment of migrants
should be interpreted carefully and only using moving averages of the last year. For that reason, this study
focuses exclusively on the effects of the native population and does not use this data to identify the location
of immigrants. Also see https://www.facebook.com/DANEColombia/videos/3366521323562668



the average Venezuelan immigrant is 7.5 and 9.5 years younger than nonimmigrants and re-
turnees, respectively. The latter is consistent with Becker's theory that younger individuals
are more likely to migrate because their lifetime-expected benefits are larger, given a greater
estimated duration of stay in the host county (Becker 1964).

About 26% of immigrants and nonimmigrants have completed a bachelor's degree, in-
dicating that both groups have similar levels of education. This, along with the fact that
Venezuelan immigrants have the same native language as Colombians, suggests that labor
supplied by these two groups might be highly substitutable. On the other hand, Colombian
returnees seem to be slightly less educated, with only 9% having accessed higher education.

In terms of access to labor markets, relatively more immigrants are in the labor force.
That is, among individuals aged 15-65, 92.1% of immigrants are either employed or searching
for a job while the equivalent figure is 80.26% for the average Colombian. On the other hand,
unemployment among immigrants and returnees is about 9 percentage points higher than
unemployment among Colombians. This suggests that, although relatively more immigrants

are willing to work, it is more difficult for them to find a job.

Venezuelan immigrants are mostly employed in informal jobs according to two definitions
of informality: the Bureau of Statistics classifies a worker as informal if they work for a firm
with fewer than 5 employees; the second definition, more broadly used in the literature of
informality, classifies a worker as informal if they do not have a healthcare plan through their
employer or do not have a retirement plan. Table 1 also suggests that immigrant workers work
slightly longer hours for a lower rate per hour. This is indicative of the fact that Venezuelans
not only have difficulty finding jobs, but when they do find employment, they access jobs of
lower quality.

Overall, the descriptive statistics point toward a downgrade in the returns immigrants re-
ceive for their skills. 'Downgrading’ occurs when immigrants with the same measured skills
as natives, say with the same education and experience, receive significantly lower earnings.
Dustmann et al. (2016) and Dustmann et al. (2012) use the cases of Germany and the US to
illustrate that downgrading usually takes place in the years immediately after immigrants arrive
and fades away in the long run after the assimilation. These authors point to an association
between downgrading and the lack of formal requirements or complementary skills, such as
fluency in English. In the presence of downgrading, assuming that immigrants compete only
with natives in the same observed education-experience cell tends to produce more negative

biased estimates.

To show the degree of downgrading of Venezuelan immigrants, Figure 2 depicts kernel



estimates of the actual and predicted densities of immigrants in the non-immigrant wage
distribution. The graph shows where immigrants are currently located and where we would
assign them if they received the same return to their education and potential experience as
natives. If there were no downgrading, the light blue line and the dashed dark blue line would

overlap.

Figure 2: Downgrading of Venezuelan immigrants
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Notes: This graphs shows evidence of the downgrading of Venezuelan immigrants in Colombia by presenting
kernel estimates of the actual (light blue) and predicted (dashed dark blue) density of immigrants in the
nonimigrant wage distribution. The prediction can be interpreted as the wages immigrants would receive if
their returns to education and experience were the same as that of the nationals. The horizontal line shows
as a reference the nonimmigrant wage distribution. The kernel estimates above the horizontal line are where
most immigrants are concentrated.

The results are striking. Venezuelan immigrants are predicted to be significantly more
concentrated below the 50th percentile and underrepresented in the middle and upper ends of
the nonimmigrant wage distribution. Given that Colombians and Venezuelans speak Spanish,
we cannot necessarily associate this downgrading with the lack of language skills. However,
anecdotal evidence suggests that Venezuelan immigrants face high costs and long waits to val-
idate their past educational credentials (Universidad de Antioquia, 2020). This is perhaps the

reason why they are entering more service-related and elementary occupations (see Figure C1).

Downgrading of Venezuelans suggests that they exert more pressure at the low end of
the nonimmigrant wage distribution. Thus, using Borjas (2003) approach also known as the
national skill-cell approach, which relies on the relative density of immigrants in education-
experience cells, is not suitable for this context. Instead, using a pure spatial approach that
exploits geographical variation of immigrants to evaluate its impact among low-income native

workers would provide better estimates. Section 5 will further explain this empirical approach,
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which will allow me to evaluate the true impact of the Venezuelan migration on Colombian

labor markets.

3.2 Geographical density of immigrants

New unexpected influxes of migrants are often thought of in the literature as exogenous
shocks to the labor supply, however, tracking the location of new immigrants is challenging.
For Colombia, which barely has any experience receiving large waves of immigrants, tracking
Venezuelans was the case. As mentioned in Section 2, two initiatives were implemented to
this end. On the one hand, the registry of residence permits (Permiso Especial de Perma-
nencia - PEP), which collects individual information on those who voluntarily requested the
permit. On the other hand, the Census of immigrants (RAMV), which was conducted through
encouraging every Venezuelan seeking to temporarily or permanently reside in Colombia to
register in person at any registration center. Compared to the former, registration to the

RAMV targeted mostly undocumented immigrants who did not have a PEP.

By May 2020, these administrative registries have gathered data on about 784,234 Venezue-
lans out of 1,809,782 estimated to have settled in the country (Migracién Colombia, 2020b).
There are multiple reasons why these official records may lack the precision to determine
where immigrants settled. First, official records may overestimate immigrants’ density at the
borders and in large metropolitan areas given that registration offices were mostly located in
these regions. Second, given the registration’s voluntary nature, only those who had a higher
likelihood of getting a formal job might have registered at a higher rate. This may also point
to an overestimation of immigrants’ density in large cities, where most formal jobs are located.
Third, having a record of the place of registration does not necessarily mean the immigrant
will enter that geographical labor market. For these reasons, an alternative measure is used

in this paper.

To identify where immigrants settle, this paper uses monthly geographical variation in the
Internet search intensity of keywords that Venezuelans are more likely to use. Those keywords
include ‘Venezuelans in’ given that new migrants are more likely to look for communities from
their own country; or ‘PEP’, which is the residence and work permit created exclusively for
Venezuelan immigrants. For each month after July 2016, when the first peak of positive net
migration was recorded, this index assigns 100 to the location with most keyword searches.
Every other area is assigned a number between 0 and 100 depending on the geographical den-
sity of hits for that keyword. Then, the index is transformed to reflect the share of searches
that took place in region r. Thus, each month, the transformed index adds up to one and
reflects the percentage of immigrants entering the labor market r at a point in time t. Using

the national estimate of Venezuelan immigrants age 15-65 in Colombia, one can compute the

11



number of immigrants entering each labor market. Finally, for each region at each point in

time, | compute the size of the immigrant population as percentage of the local population
in the labor force’.

Figure 3: Comparison of official records and Internet searches
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Notes: This graph compares the geographical distribution of immigrants obtained from two sources: official
records (PEP-RAMYV) and Internet searches. Official records are computed using publicly available data on
PEP-RAMV. | aggregate individual records to obtain number of people in each region. Then, | compute
the contribution of that region to the pool of immigrants. In the case of the Internet Search index, the
geographical distribution of immigrants is computed using the procedure explained in Appendix B. If both
sources of data provided a similar distribution of immigrants, all the light blue dots would be placed along the
dark blue line. The kernel estimates above the horizontal line are where most immigrants are concentrated.

Figure 3 compares immigrants’ geographical density drawn from the official registry with
the one based on Internet searches. If the geographical distribution of immigrants according to
both measures was the same, all dots would be located along the dark blue line. However, this
is not the case. According to official records, Bogota hosts nearly one-third of the immigrants.
In contrast, the Internet search index shows that about one-fifth are located in the capital city.
Such a large difference has substantial implications in determining the share of immigrants
that other regions in the country may host. While official records put a greater weight on
large metropolitan areas and border cities (see C5), the internet search index indicates that

immigrants are located in other areas too (see C4).

To determine whether the geographical intensity of Internet searches is a good measure to
approximate the density of immigrants, we can apply the same algorithm in another context.
The long history of immigration to the United States, along with their experience studying
and collecting data on immigrants, makes this country the right subject for a robustness

"See Appendix 7 for more details regarding this transformation
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check. Figure 4 compares the number of foreign-born individuals in US states as a share of
the total population (in blue) and the Internet search intensity index for the pair of words
‘Green Card’ (in green). The geographical distribution of immigrants according to both, the
official records in the US and the search index is very similar. The correlation between these
two measures is 0.87. Thus, in a country with relatively more accurate data on the geographi-

cal density of immigrants, the Internet search measure seems to capture most of the variation.

Figure 4: Application of the Internet search index to the US case
Share of foreign born Internet searches
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Notes: This graph compares the regional distribution of two measures. The graph on the left (in blue), uses
information from IPUMS international to compute the share of foreign-born population in each state. The
graph on the right shows the distribution of the Internet search intensity for the pair of words ‘Green Card’.
The correlation of these two distributions is 0.87, which imply, a very good overlap between both distributions.

Thus, the Internet search index for keywords that immigrants are more likely use has ap-
plications beyond the case of Colombia. This measure can be particularly useful in contexts
of forced displacement or unexpected migration waves where tracking immigrants becomes
a challenging and costly task. The development of this type of measure might allow pol-
icymakers to get timely updates on the movements of displaced populations and allocate

humanitarian aid accordingly.

4 Empirical Strategy

Dustmann et al. (2016) classify studies of migration into three categories. First, the national
skill-cell approach, which exploits the relative density of immigrants in school-experience cells.
Given that this approach often includes education fixed effects, it usually estimates the impact
of immigration on more experienced local workers relative to workers with less experience. The
main problem with the approach is the assumption that immigrants enter markets appropriate
to their school-experience classification. In other words, it assumes no downgrading of im-
migrants’ skills set. The second design is a pure spatial approach that exploits geographical

variation on the density of immigrants. In the presence of downgrading, this approach esti-
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mates the total effect of immigration for local workers in certain education-experience group.
For this reason, this model is more appropriate to study new waves of migration. Finally,
the third approach is a mixture approach that exploits the relative density of immigrants in

school-experience-location cells. This approach shares the disadvantages of skill cell-approach.

This paper studies the sudden and unprecedented nature of the Venezuelan exodus to
evaluate its effect on the labor markets of the host community using a pure-spatial approach.
Using individual data on wages and employment, a difference-in-differences design exploits
the geographical variation in exposure to migration-induced supply shocks and the timing of
events . The analysis focuses on the host community that has secondary completed or below.
The evidence of downgrading of immigrant credentials shown in Figure 2 along with the low
share of the host and immigrant community accessing higher education, support the idea that

this segment of the population is more likely to be affected. The model is as follows:

Yvi,rt ZBMVen,rt + 771]\4’}267;7“15 + nlMlnt,rt + ¢IX{2} +a.+7+ Kt + Uit (1)

where Y], is the outcome of analysis for person i, observed only once in location r at
time ¢; Ty is a dummy that takes the value of 1 after July 2016, i.e., after the reopening of
borders’; myen,+ is the size of the migration shock in r at time ¢; mpe .+ controls for the
migration shock caused by Colombian returnees; my,; ,+ controls for migration shocks that
the entry/exit of locals might generate in certain regions; X, is a vector of individual char-
acteristics that include potential experience, potential experience squared, years of schooling,
gender, a dummy for whether the individual is a part-time worker, and the logarithm of the
aggregate labor force.; 7; is a set of monthly dummies that control for seasonal patterns,
are regional fixed effects, and ¢ is a time trend. The coefficient of interest, (31, is an estimate

of the average impact that Venezuelan immigrants generate in Colombia.

The use of a difference-in-differences model imposes the assumption of parallel trends.
That is, had not the migration shock happened, trends on wages and employment would have

been similar across regions. Using an event study'’, | evaluate whether there are differences

8There are 30 departments collected in the data plus 13 metropolitan areas. From here on, the word
‘regions’ will refer to both, departments and metropolitan areas. Thus, 43 regions are having different levels
of exposure to the supply shock.

9Recall that | referred to this event as the first wave of migration.

10To analyze the dynamic impact of migration and the parallel trends assumption, an event study is con-
ducted using the following specification:

2019¢4
Y;,Tt =+ 7+ Z Yt Tt]l[]vj\/enw > M] + WUq,rt
t=2013¢1

, where 1[My ¢y |t > M} represents a dummy that takes the value of 1 if the average migration shock in the
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in wages and employment between regions with a high influx of immigrants and those that
received relatively few. In particular, | classify all regions into two groups: those that received
an immigration shock above the median and those below the median. The event study shows
the differences between those two groups every quarter. The omitted category is the second

quarter of 2016, right before the reopening of borders.

The results of the event study, depicted in Figure 5, show that there are no significant
differences in trends between the regions that received a high influx of immigrants with those
that did not. Joint coefficient tests with clustered as well as bootstrapped standard errors
confirm that differences between regions are not significantly different from zero before the
re-opening of borders for both, wages and employment in the formal and informal sectors.
Thus, the events study provide evidence supporting that trends in the growth of wages and

employment were similar regardless of the shock the region received.

post-treatment period in region 7 is above the median M, and 0 otherwise. «,. and 7; are region and time
fixed effects, respectively.
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Figure 5: Event study comparing regions with migration shocks above and below the median
Panel A. Formal log wages

Panel B. Formal employment
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Pre-trends test:
2. Bootstrapped SE (p-val): 0.267
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Notes:These set of graphs present quarterly estimates coming from an event study that compares the respective
outcome in regions with high and low inflows of immigrants. Each point corresponds to one coefficient that
measures this difference at each quarter. The vertical line is a 95% confidence interval. The black horizontal
dash line is set at 0. The point of reference, Ty, is where the blue dot without a confidence interval is located:
in the second quarter of 2016, right before the re-opening of borders. Equality in pre-treatment trends are
tested using a joint coefficient test of the coefficients before the second quarter of 2016. The first tests uses
clustered standard errors at the region-quarter level, while the second tests uses bootstrapped standard errors.
Panels A and C display the results of the event study in formal and informal wages, respectively. Similarly,
Panels B and D depict estimated coefficients in formal and informal employment, respectively.

The pure-spatial approach estimates the national average of the local wage and employ-
ment elasticities to immigration. But one might also be interested in computing the size of
the effect in region r. In particular, one would be interested in knowing whether the region
with the highest influx of immigrants had effects consistent with the national impact. The

main challenge is that we do not observe what would have happened with region r in the

absence of the migration-induced supply shock.

To compute city-level effects, | construct artificial counterfactual cities for each of the 5
metropolitan areas with the highest influx of immigrants following the methodology by Car-
valho et al. (2018). Each of these cities is compared with its artificial counterfactual in the
post-treatment period to make inference. This methodology requires high dimensionality in

the data. For this reason, data is aggregated at the regional level to construct a time-series
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panel with monthly frequency. The dataset used in this methodology has r;,, + 1 regions,

the donors and the treated unit, observed T times.

The Artificial Counterfactual (ArCo) methodology follows two steps:

1. Suppose ¥; is the outcome we are evaluating, say wages or employment. For the unit
of analysis r, we do not observe what would have happened had it now received a high
influx of immigrants, that is, we do not observe y? for t > T, where Tj is the time
the unit started to receive the migration-induced labor shock. However, we can predict
that scenario using the first T, — 1 observations of the time series and the following
model: ) = M, + &;, where M is an elastic net in this paper but could be any
measurable mapping. In other words, this step computes an artificial treated region in

the pre-treatment period using the pre-treatment observations of the donor units.

2. Once we have computed the first step, we can compute the counterfactual in the post
treatment period M, for Ty, ..., T'.

The ArCo estimator is then

T
. 1
A :—§ —q0 2
T T—TO+ 1 t_T[)(yt yt) ( )

Although this methodology is similar to the Synthetic Control methodology pioneered by
Abadie and Gardeazabal (2003), the ArCo method offers two key advantages for the study
of labor outcomes. First, it does not rely on a convex combination of donor observations to
construct the counterfactual, which can lead to biased estimators (Ferman and Pinto, 2016).
Second, it exploits time variation of outcomes, which increases the number of observations
from which the counterfactual is build. On the contrary, the synthetic control usually removes
the time-series dynamics because it uses time averages of the observed donors. Thus, the

number of observations used to compute weights in a pure cross-sectional setting is very small.

Figure 6 illustrates how this methodology fits the data in Cucuta, the largest entry point
from Venezuela to Colombia. The figure depicts the actual data in black for both, informal
wages (on the left) and informal employment (on the right). The green lines portray the
fitting of the elastic net on the training data. Note that the training data is that of the pre-
treatment period or the monthly observations before the re-opening of borders. The vertical
dashed line visually marks this point in time. The figure shows that the elastic net model is
able to fit the data almost perfectly. Using the results of the training data, the counterfactual
is constructed and depicted in light blue along with its confidence interval at the 95%. The
average difference between the light blue line and the dark blue line in the post-treatment

period is the average treatment effect (A7). Preliminary results from the visual inspection of
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this figure point towards a decrease in informal wages and an increase in informal employment

of nationals in the city of Cacuta.

Figure 6: Fitting of the artificial counterfactual to the data in Cacuta, the main entry city.
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Notes: Both graphs display the fitting of the ArCo methodology to the data using as example the results
for Cacuta, the main border city. The graph on the left shows the results in informal wages and the one on
the right in informal employment. The black line depicts the observed data. The green line shows how the
elastic net fits the observed data in the pre-treatment period. The light blue line depicts the prediction of the
model in the post-treatment period along with a 95% confidence interval. The vertical dashed line signals
the moment in time when borders re-opened. Results for other regions are shown in Figures C2 and C3 in
Appendix C.

5 Results

Table 2 shows the main results for the difference-in-differences model described in equation
1. Panel A presents effects on wages and Panel B on employment. Each column presents
results coming from a linear regression that uses the sample of Colombians who have not
changed their place of residence in the last year. My, .+ measures the supply shock from the
influx of Venezuelan immigrants while Mg, ,+ measures the equivalent shock from Colombian
returnees. Although Table C4 presents evidence that the arrival of immigrants is not insti-
gating Colombians to out-migrate to other cities within the country®, this and subsequent
estimations in this paper control for My, ;. The literature shows that failing to control for
this effect would bias the estimates towards zero (Card, 2001; Borjas, 2003).

1 Table C4 shows estimates of a linear regression of the flow of Venezuelans into city = at time ¢ on the
flow of internal migrants. The regression includes region and time fixed effects. The regression shows that
for an increase in 1 percentage point in the number of Venezuelan immigrants as a share of the labor force,
there is a displacement of 0.01 percentage points. This effect is small and not significant.
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Table 2: Effects on wages and employment

(1) (2) (3)

Formal  Informal Both
Panel A. Wages
My enrt -0.000 -0.006*** -0.005***
(0.001)  (0.002) (0.002)
Observations 276,332 689,062 965,394
R-squared 0.049 0.091 0.133

Panel B. Employment

My en re 0.002*  0.001 0.001*
(0.001)  (0.000) (0.000)

Observations 404,347 927,731 1,223,911

R-squared 0.143  0.053 0.038

Notes: This table presents the results of the estimation of Equa-
tion 1 using a difference-in-differences design. These regressions
use the sample of Colombians who have not changed their city of
residence in the past year and who have completed secondary or
less. Panel A displays the effects on wages while Panel B shows
the effects on employment. A description of the labor market out-
comes is available in Appendix A. Column (1) presents the results
in the formal sector, Column (2) in the informal sector, and Col-
umn (3) in both. Standard errors, in parentheses, are clustered at
the region-month /year level. *** p<0.01, ** p<0.05, * p<0.1

There is a negligible reduction in wages of nationals cause by the arrival of Venezuelan
Immigrants. If the number of immigrants as a share of the labor force were to increase one
percentage point, the reduction would be of 0.6% in the informal sector. Colombian returnees
on the other hand generate a larger impact. There is a reduction of 5.3% in wages in the
informal sector of the nonimmigrant population if the share of returnees were to increase 1%
percentage point. There are no effects of immigration on formal wages. The latter can be
partially attributed to the fact that immigrants enter at a lower rate into formal markets, in
spite of the relatively easy access to work permit. Thus, the downward pressure on wages is

larger in informal than formal markers.

These close to zero effects are not abnormal in the literature of immigration that use a
pure-spatial approach. Card (2001); Boustan et al. (2010); Dustmann et al. (2012)provide
examples with similar effects in the United States and the United Kingdom. Part of the ratio-
nal for the lack of effects on wages is related to rigidities in the short term. The presence of
institutional constraints such as minimum wages and unions makes it challenging for wages

to be elastic downwards. This is especially true in the low tail of the nonimmigrant wage
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distribution, which is the focus of this paper.

Turning to the effects on employment, the results suggest null effects. If anything, for
every increase of one percentage point of the immigrant population there is an increase in
formal employment of 0.2 percentage points. However, this effect is only significant at the
10% level of confidence. There is no significant effect on informal employment. The large
number of observations imply this is a very precise null effect. This effect is not uncommon in
the literature either. On the contrary, papers that find adverse effects on employment caused
by migration-induced supply shocks usually fail to define the appropriate labor market that
immigrants enter (for instance, those that use the pure national education-experience cell
approach).

Two main reasons might be driving the results on employment: First, there is a relatively
sizable segment in the literature of migration that shows immigrants are risk takers. This char-
acteristic makes them more prone to be entrepreneurs and innovators (Bahar et al., 2020b;
Bernstein et al., 2018). If immigrants are becoming entrepreneurs upon arrival or becoming
self-employed, employment of the nationals would remain unaffected. Second, the time frame
of the Venezuelan exodus is not long enough to let the market react to the shock. This is a
plausible explanation given that the peak was achieved in May 2018, and this paper uses data
until December 2019. Future research to evaluate the medium and long-term effects of this

migration wave is thus needed.

The city-level effects, which compares selected cities with their own Artificial Counter-
factual city, draw similar results. Figures C2 and C3 depict the fitting of the elastic net
in 6 selected cities/regions on the training data (in green), and the prediction on the post-
treatment period (in blue). It shows that each artificial city fits the data perfectly in the

pre-treatment period.

The comparison between the observed data and the artificial counterfactual identifies the
treatment effect from the migration-induced supply shock. Table 3 summarizes the results.
Columns (1) and (4) show the size of the impact on wages and employment while columns
(2)-(3) and (5)-(6) display their confidence intervals at the 5% level of confidence. Panel A
displays results on wages while panel B on employment. In terms of wages, the cities most
hit by the immigration wave are the cities of Cacuta and Bucaramanga in the informal sector,
and the department of Atlantico in the formal sector. Although statistically significant, these
effects are still small. In Cicuta, the most important border city, an increase in the immigrant
share of 1 percentage point leads to a decrease in hourly earnings of up to 4%. For all other

cities the effect is also small or nonsignificant.
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Table 3: Effects on regions with high immigration shocks using artificial counterfactuals

Informal sector Formal Sector
(1) (2) (3) (4) (5) (6)
Lower Upper Lower Upper

~

Ar  Bound Bound Ar  Bound Bound

Panel A. Wages

Antioquia 0.050 -0.043 0.144 0.025 -0.043 0.094
Atlantico 0.038 0.014 0.062 -0.067 -0.087 -0.047
Barranquilla 0.002 -0.031 0.036 0.072 0.054 0.091
Bogota 0.029 0.018 0.040 0.004 -0.044 0.052
Bucaramanga -0.074 -0.092 -0.055 -0.040 -0.094 0.014
Cali 0.000 -0.019 0.019 0.043 -0.069 0.155
Cartagena -0.012 -0.074 0.050 0.020 -0.008 0.048
Cacuta -0.040 -0.066 -0.013 -0.039 -0.117 0.039
Medellin 0.0563 0.036 0.071 0.041 0.032 0.049
Pereira 0.033 0.004 0.062 0.015 -0.024 0.054
Villavicencio -0.016 -0.030 -0.002 0.036  0.006 0.065

Panel B. Employment

Antioquia -0.025 -0.031 -0.019 -0.028 -0.041 -0.014
Atlantico 0.012 0.002 0.021 -0.009 -0.034 0.015
Barranquilla 0.004 -0.008 0.017 0.007 -0.002 0.015
Bogota -0.007 -0.105 0.090 -0.012 -0.046 0.021
Bucaramanga -0.006 -0.010 -0.001 -0.006 -0.016 0.004
Cali -0.028 -0.033 -0.023 0.005 -0.002 0.012
Cartagena 0.017 -0.064 0.098 -0.004 -0.025 0.018
Cacuta 0.008 -0.100 0.115 -0.007 -0.712 0.697
Medellin -0.023 -0.029 -0.017 -0.015 -0.031 0.001
Pereira 0.024 -0.003 0.052 0.040 0.016 0.065
Villavicencio -0.008 -0.023 0.008 -0.005 -0.011 0.001

Notes: This table presents the results of the estimation of Equation 2 using the ArCo methodology.
These models use a panel time series constructed by aggregating observations at the regional level.
Panel A displays the effects on wages while Panel B shows the effects on employment. A description
of the labor market variables is available in Appendix A. Columns (1) and (4) display the average
treatment effects for each city/region. Columns (2)-(3) and (5)-(6) show a 95% confidence interval.
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6 Heterogeneous Effects

Although the national and city-level effects are negligible, one might think that the arrival of
migrants has affected specific groups of the population. To test this hypothesis, | first assess
whether women are more affected by this shock. Using a variation to the model of Equation
1 in which a triple interaction is included, | find that formal and informal wages are relatively
less affected in women (see Table C2). Remembering that the average effect is zero, this
result reinforces the tendency to zero. Table C3 shows that the effects on employment are
not different for women and men in the informal sector. However, the results in the formal
sector indicate that women benefit relatively more from the migration shock by increasing

their holding of formal jobs.

One can also think that younger generations are the most affected by the influx of immi-
grants due to their shorter experience and lack of credentials. Using a triple difference model
for categories of variables, evidence is found that, compared to workers over 55 years of age,
the youth are slightly more affected in terms of wages. The size of this effect is, however,
small. For an increase in 1 percentage point on the share of immigrants, individuals aged
15-24 perceive a reduction in informal wages of 0.7% while an increase in formal wages of
0.2%.

As can be seen in figure C1, the majority of Venezuelan immigrants enter service and sales
occupations, administrative jobs, and elementary occupations. For this reason, tables C3 and
C2 present results that focus on these sectors. Each row of panel C comes from a linear model
that distributes Venezuelans in the national territory according to the distribution shown in
Figure C1. The final result is a regression that assumes there is a migrant-induced supply
shock for each occupation-region-month cell. The results show a significant 5.3% reduction in
hourly wages for those Colombians working in elementary occupations in the informal sector.
The drop in wages is smaller for sales, service and clerical support workers. In terms of
employment, the estimates suggest that migration has no impact on these sectors. In other

words, labor demand is capable of absorbing the shock quickly.

7 Final remarks

Large immigration waves cause concern among policymakers and nationals. According to
Gallup (2012-2014), 1 in 3 people think immigrants take jobs that nationals want. Colombia
has not been an exception to this rule. The recent influx of Venezuelans to Colombia has

been very substantial for a country the size of Colombia.
In this paper, | studied the effects on labor markets of a massive and unprecedented immi-
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gration flow from Venezuela to Colombia. In this context, | take advantage of the timing of
events, the size of the event, and an open-borders policy to evaluate how the surge of immigra-
tion has affected wages and employment in the formal and informal sectors for Colombians.
But evaluating if there is an effect of immigration on wages has been difficult in the past
for two main reasons: first, it is difficult to find large and unexpected (exogenous) waves of
immigration, luckily, the venezuelan exodus enters into this category; and two, it is difficult
to identify where migrants settle once they cross the border in the presence of documented

and undocumented migrants.

To address the latter, | use the Internet search intensity of keywords that Venezuelans,
not Colombians, are more likely to use. The results show that the Internet search index is
more parsimonious than official records in contexts where immigration is relatively a new phe-
nomenon. While the official records overestimate the presence of immigrants in large and
border cities, the Internet search index shows immigrants are spread across the national terri-
tory. This measure seems to work in other contexts too. For example, | show evidence of the
high correlation between the Internet searches of the words ‘Green Card’ and the percentage
of foreign-born in the US States.

Combining the time and geographical variation in the Internet search index, individual
information on wages and employment from the Colombian Labor Market Survey, and a
difference-in-differences design, the findings reveal negligible changes in wages in both formal
and informal sectors due to migration-induced supply shocks. If anything, there are mild
reductions in wages of natives working in occupational labor markets in which migrants are
entering disproportionally more, such as elementary occupations, services, and clerical jobs.
The results suggests that, in the worst-case scenario, a one-percentage point increase in the
migrant labor supply will result in a decrease of up to 5 cents per dollar. Regressions also

suggest a precisely estimated zero change in employment.

Using artificial counterfactual (ArCo) cities to compute city-level effects, the results are
consistent with those of the difference-in-differences model for most cities. That is, there are
mild reductions in wages and null effects on employment. Altogether, the findings support the
idea that opening borders and allowing immigrants to enter a country freely do not damage
the labor prospects of their native population. For the main entry point, Clcuta, there are
slightly larger adverse effects.

In summary, this paper finds that the open borders policy that Colombia implemented
has not generated adverse effects on the labor outcomes of Colombians. Other upcoming
papers point in the same direction (see for example Bahar et al. (2020a); Tribin-Uribe et al.
(2020); Morales-Zurita et al. (2020)). This paper adds to a growing wave of literature that
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is accumulating evidence supporting open-door policies. This branch of literature has also
found that, contrary to the believe of some, immigrants do not generate increases in crime
or victimize nationals (Tribin-Uribe and Knight, 2020). On the contrary, in the long term,
the literature has found evidence of the benefits that the arrival of immigrants has in terms
of entrepreneurship and innovation. Newly produced research have also found that places
where immigrants go reduce unemployment because they cause increases in housing value
and increases in consumption (Howard, 2019; Tribin-Uribe et al., 2020).
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Appendix A: Definitions

Experience: It is potential experience. That is the age reported by the individual minus the years
of schooling.

Hourly real wages: They are defined as the labor earnings received last month, adjusted by a
monthly price index, and divided by the number of hours that an individual usually works per month.
The latter is defined as four (weeks) times the number of hours that a person usually works per
week. Wages in the formal sector were also adjusted by the contribution employers make to health
insurance and retirement plants of their employees. In Colombia, employers contribute 8.5% of their
wages to their employees’ health insurance plan and 12% to their retirement plans. | also dropped

observations below the 1% and above the 99% of the wage distribution.

Labor force: It is defined as the economically active. That is, those people who are 124 years

old and, who are either working or looking for employment'?.

Informality: This paper uses two definitions of informality. The fist measure defines an informal
workers as the individuals who do not have access to a health insurance through their employer or does
not have a retirement plan. The main results of this paper use this measure. an alternative measure,
used by DANE, defines informality according to the size of the firm. If the worker is employed by
a firm of 5 or less employees, he is classified as informal. Self-employed also enter in this category.

Only if specified in the footnote, usually on appendix tables, this measure will be used.

12Although the official definition from the National Bureau of Statistics in Colombia takes into account
people who are 10+ years old in rural areas, and those who are 12+ years old in urban areas, | dropped those
people aged 10-11 years old from the sample.
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Appendix B: Google searches index

Google Trends queries return a Google search index for the location and time range specified. In this
paper, | use a query for key terms in Colombia for the past 4 years (2015-2018). The result of this
query is a dataset with a unique index per city. The google search index for citi ¢ using this type of

query would be:

hitsi

I =
5 max;en{hits;}

(3)

, where ST; is the search intensity measure that one gets from the query, hits; is the number of
hits of searches of key words in geographical area i during the period 2015-2018. The denominator
of the equation returns the number of hits of the city where most of the hits took place. Thus,
the Google search intensity index returns, per city, a number that ranges from 0 to 100. The city
with most of the searches will be assigned a value of 100 and every other city in the country will be
assigned a value relative to that value. Cities with very low search are automatically assigned a value
of zero. Google Search also removes multiple searches made by the same person within a specific
time period. 3

Let's calculate a composite index that is the summation of the city indexes

N 1 N
; maxcn{hits;} ; (4)

Thus, one can calculate the share of hits in location i in the following manner:

m; = (5)
AR
hitsi
max; hits;
. hits;
max;en{hits;} 2= hits;
hits;
s (7
Ei:l hits;

m? is a proxy for the number of migrants in location i as a share of the total number of migrants.

13See https://support.google.com/trends/answer/43655337hl=en
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Appendix C: Additional figures and tables

Table C1: Timing of the events

August 19, 2015 e Maduro orders to close the border
crossing in Tachira
First wave e
August 13, 2016 e Venezuela-Colombia border is reopened
after almost one year
Second wave e
July 16, 2017 e Venezuelan Referendum takes place
October 15,2017 e Maduro's political party wins 17 out of
22 Governorships
Third wave o
May 20, 2018 e Presidential elections take place.
Maduro is re-elected.

Notes: This table summarizes three key events that unfolded the
Venezuelan exodus. Accuracy of the data was cross-checked using
multiple journals cited on the references section.

Figure C1: Occupation of nationals and immigrants in Colombia

o
S
—
S
o
I Public service
Professionals
o Technicians and associate professionals
© 7 Clerical support workers
=X Service and sales workers
I Skilled agricultural, forestry and fishery workers
S - I Craft and trades workers
I Plant and machine operators and assemblers
I Flementary occupations
S
I

I

0. Nonimmigrant 1. Venezuelan
Notes: This graph displays the distribution of nonimmigrants, Venezuelan immigrants and Colombian returnees

in the GEIH sample. The distribution is computed using all individuals observed after July 2016, i.e., after
the re-opening of borders.
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Figure C2: ArCo results in informal wages
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Notes: This set of graphs depict the fitting of the ArCo methodology in 6 regions that had a relatively higher
influx of immigrants. Al the graphs depict results in informal wages. The black line presents the observed
data. The green line shows how the elastic net fits the observed data in the pre-treatment period. The
light blue line depicts the prediction of the model in the post-treatment period along with a 95% confidence
interval. The vertical dashed line signals the moment in time when borders re-opened.
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Figure C3: ArCo results in informal employment
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Notes: This set of graphs depict the fitting of the ArCo methodology in 6 regions that had a relatively
higher influx of immigrants. Al the graphs depict results in informal employment. The black line presents
the observed data. The green line shows how the elastic net fits the observed data in the pre-treatment
period. The light blue line depicts the prediction of the model in the post-treatment period along with a 95%
confidence interval. The vertical dashed line signals the moment in time when borders re-opened.
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Table C2: Heterogeneous effects on wages

(1) (2) (3)

Formal Informal Both
Panel A. By gender
My et x Female 0.002* 0.005%** 0.007***
(0.001) (0.001) (0.001)
Observations 276,332 689,062 965,394
R-squared 0.058 0.097 0.151
Panel B. By age category
My et x 15 — 24 0.004** -0.007%** 0.001
(0.002) (0.002) (0.002)
My ep e x 25 — 34 -0.004** -0.003* 0.003*
(0.002) (0.002) (0.002)
My ep e x 35 — 44 -0.006*** -0.006%** -0.001
(0.002) (0.002) (0.001)
My ep e X 45 — 54 -0.006%** -0.002 0.000
(0.002) (0.001) (0.001)
Observations 276,332 689,062 965,394
R-squared 0.058 0.097 0.151
Panel C. By occupation
Clerical support workers 0.005 -0.016* -0.016*
(0.010) (0.010) (0.009)
Observations 33,676 141,766 169,272
Service workers -0.004 -0.025%** -0.017%**
(0.004) (0.004) (0.004)
Observations 76,659 168,195 236,751
Elementary occupations -0.013 -0.053%** -0.045%**
(0.009) (0.010) (0.010)
Observations 67,019 140,107 200,540

Notes: This table summarizes the findings of heterogeneous effects of the migration-induced
supply shock on wages. These regressions use the sample of Colombians who have not
changed their city of residence in the past year and who have completed secondary or less.
Panel A and Panel B show the results of a model of triple differences that tests heteroge-
neous effects by gender and age category, respectively. Each subpanel from Panel C comes
from a different regression that uses the subsample of workers in the corresponding occupa-
tion. In this case, each regression uses a migration shock at the region-month-occupation
level given that the household survey allows to identify which occupations immigrants enter.
Column (1) presents the results in the formal sector, Column (2) in the informal sector, and
Column (3) in both. Standard errors, in parentheses, are clustered at the region-month /year
level. *** p<0.01, ** p<0.05, * p<0.1
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Table C3: Heterogeneous effects on employment

(1) (2) (3)

Formal Informal Both
Panel A. By gender
My et x Female 0.009%** 0.000 0.001
(0.001) (0.001) (0.000)
Observations 404,347 927,731 1,223,911
R-squared 0.160 0.054 0.038
Panel B. By age category
My enre x 15 — 24 0.001 -0.005%** -0.004%**
(0.002) (0.001) (0.001)
My ep e x 25 — 34 0.001 -0.004%** -0.002%**
(0.002) (0.001) (0.001)
My en e x 35 — 44 0.001 -0.002%** -0.001**
(0.002) (0.001) (0.001)
My en e x 45 — 54 0.004*** -0.000 0.000
(0.001) (0.001) (0.000)
Observations 380,171 820,690 1,103,035
R-squared 0.159 0.055 0.039
Panel C. By occupation
Clerical support workers 0.006 0.003 0.002
(0.008) (0.003) (0.003)
Observations 59,215 196,722 234,447
Service workers 0.007* 0.004 0.004**
(0.004) (0.003) (0.002)
Observations 115,555 214,779 295,385
Elementary occupations 0.007 0.006 0.004
(0.008) (0.004) (0.003)
Observations 92,674 175,457 245,705

Notes: This table summarizes the findings of heterogeneous effects of the migration-induced
supply shock on employment. These regressions use the sample of Colombians who have not
changed their city of residence in the past year and who have completed secondary or less.
Panel A and Panel B show the results of a model of triple differences that tests heteroge-
neous effects by gender and age category, respectively. Each subpanel from Panel C comes
from a different regression that uses the subsample of workers in the corresponding occupa-
tion. In this case, each regression uses a migration shock at the region-month-occupation
level given that the household survey allows to identify which occupations immigrants enter.
Column (1) presents the results in the formal sector, Column (2) in the informal sector, and
Column (3) in both. Standard errors, in parentheses, are clustered at the region-month /year
level. *** p<0.01, ** p<0.05, * p<0.1
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Table C4: Effect of Venezuelans immigrants on internal migration

(1)

Variable Mlnt,mr
My enmr -0.011
(0.016)
Observations 1,418
R-squared 0.771

Notes: This table regresses net migration of Venezue-
lan immigrants on the net migration of internal mi-
grants. The results are obtained from a dataset that
contains time and regional variation in the outcomes
of interest. Robust standard errors are shown in paren-
theses. *** p<0.01, ** p<0.05, * p<0.1
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Figure C4: Geographical distribution of the raw Internet search index
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Note: This map depicts the geographical distribution of the number of immigrants according to the Internet
search index. Two overlapping distributions are shown. In a scale of blues, the geographical density at the
Department level, while in green the geographical density of selected cities. The maximum value of the raw
index is 100.
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Figure C5: Venezuelan migrant counts according to official records
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Note: This map depicts the geographical distribution of the number of immigrants by Department using
Data from administratiive records (PEP-RAMV). Data was collected from extractions of Tableau dashboards
produced by Migracién Colombia.
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Figure C6: Venezuelan migrants in 2005
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Note: Produced by the author using information from IPUMS international 2005. Number of immigrants in

2005 correspond to the weighted sum of the number of people born in Venezuela surveyed in the 10% Census
sample.
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Figure C7: Road distance to the border
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Note: This map depicts the road distance between the closest entry point and the target city. Three official
entry points are used: Cucuta, Maicao and Arauca. Notice that the road will not necessarily match linear
distance between two points.
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