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Abstract

This study evaluates the causal impact of the Venezuelan migration on the price level

of goods and services in Colombian host cities. The inflow of migrants to a city have a

demand shock through an increase in consumption levels, and a supply shock through a

decrease in the production costs. I use an Enclave instrumental variable strategy, which

exploits the tendency of migrants to settle in places with previous migrant networks. I

find that the Venezuelan migration increases averages prices in the non-tradable sector

and has no effect on the price of food, tradable goods, transport and energy sectors. I

provide evidence that this result may be related to the effect migration has on the price

of education and housing. My estimates suggests that a 1 percentage point increase

in the migration rate is associated with an 0.913% average increase in the price of the

non-tradables. This result is consistent with a demand side shock.
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I. Introduction

In the period 2015-2019 4 million Venezuelans have migrated outside the country (UNHCR,

2019) and Colombia received most of them. By the end of 2019, the Colombian migration

authority reported that around 1.5 million Venezuelan immigrants resided in the country

(Migracion Colombia, 2019). In some areas of Colombia, migratory flows have been relatively

large compared to the host population. For example, in 2018, migrants represented 0.8% of

the population in Bogotá, 1.6% in Barranquilla and around 2% in Cúcuta. This migratory

phenomenon has been characterized as mixed migration, due to the fact that it is made

up of economic migrants, population returning to their country of origin and, to a lesser

extent, asylum seekers (World Bank, 2017). Naturally, this shock has an impact on local

economies that receive new migrant population, in different dimensions such as consumption,

employment, wages and prices.

This paper evaluates the impact that the inflow of Venezuelan migrants has had on the

price level of the Colombian economy. To do this, I use an instrumental variable strategy,

which exploits the tendency of migrants to settle in places with previous migrant networks.

The contribution of this research is, first, to extend the analysis of the effect of migration to

the price level. This phenomenon has been little studied in Latin America, with the exception

of the work by Depetris-Chauvin and Santos (2018). Second, to study the recent phenomenon

of external migration in Colombia, and with this, of Venezuelan migration in the region.

Although recent literature such as Morales et al. (2020), Bahar et al. (2020) and Santamaria

(2019) have studied the phenomenon of Venezuelan migration, these studies have focused on

the effect on wages or employment. As far as I know, this is the first research that seeks to

assess the effect of Venezuelan migration on prices.

Host cities can experience various economic effects resulting from migration. Migration

may have effects on employment and wages given an increase in the labor supply (Altonji

and Card, 1991; Card, 1990). These effects will depend on the extent to which migrants are

substitutes for local labor (Bahar et al., 2018). Furthermore, migrants can also have an impact

on consumption, given changes in the composition of demand (Lach, 2007). These changes in

consumption levels and production costs via wages can have a significant effect on the price

of goods (Cortes, 2008).

From a theoretical perspective, it is difficult to specify the direction of the total effect

that migratory inflows have on the price level. On the one hand, migrants who settle in a

certain area can increase the demand for certain products, generating an upward pressure on

prices. On the other hand, migrants can also increase the labor force in some industries and

generate a downward pressure on wages, which can pass-through to prices. In sum, migration

can generate effect on prices in different industries through a demand side and a supply side
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shock.

Along with this, economic sectors differ in their ability to adapt to internal shocks. Specif-

ically, the non-tradable sector is more sensitive to changes in internal economic dynamics

(Cristiano-Botia et al., 2011). Prices in the tradable sector are less elastic to changes in de-

mand and costs. Intuitively, beyond differences associated with transportation costs and taxes,

the price of tradable goods is determined by international market conditions. In this sense,

migration can have heterogeneous effects on the price level, being stronger for the non-tradable

sector.

This research uses data from Household Surveys that include information on the inflow

of Venezuelan migrants to metropolitan areas of Colombia on a quarterly basis, together

with information on the Consumer Price Index (CPI) by product in 13 cities. Information

is available for the period 2013-2018 for 13 cities and 155 products. I use the variation in

the inflow of Venezuelan migrants within areas and over time to estimate the causal effect of

migration on the price level.

Estimating the causal effect of migration on the price level in Colombia presents two major

challenges. First, migrants do not decide their location within Colombia randomly. There may

be unobserved factors that attract migrants to a city and are also correlated with prices, thus

biasing our estimate. Second, due to my identification strategy, the low number of clusters

(13 cities) may cause a violation of the large sample assumptions, causing an underestimation

of the standard errors and increasing the risk of Type 1 error (MacKinnon, 2002).

To overcome these challenges, I propose an instrumental variable approach. I follow the

literature and use an enclave instrument as in Morales (2018). The instrument is the inter-

action between the geographical distribution of historical networks of Venezuelan migrants

in the areas of Colombia with measures of the intensification of the crisis in Venezuela. The

instrument exploits the tendency of migrants to settle in places where there are other migrants

and the fact that the distribution of this network is likely not correlated with current economic

performance of cities (Morales et al., 2020). To overcome the low number of clusters I estimate

the standard errors using a wild bootstrapping technique (MacKinnon and Webb, 2018).

My estimate suggests that migration has a positive and significant effect on the price of

non tradable goods. Specifically, a 1 percentage point (pp) increase in the migration rate

in a given city and quarter is associated with an average increase of 0.913% in the price of

non-tradable goods and services. I find no statically significant effect on the prices of food,

tradable and regulated goods and services. Consistent with the findings of (Altonji and Card,

1991; Cortes, 2008) the magnitude of the effect on the non-tradable sector is considerably

larger than the effect on the tradable sector. I find evidence that the results may be explained

for the effect migration has on the prices of education and housing sectors. In particular, they
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imply that in the quarter of the strongest migration shock, when the migration rate increased

by 1.3 pp between 2017q3 and 2017q4, migration was associated with an average increase in

the price of no tradable goods of 1.18%.

The results suggests the the demand shock dominates the supply shock, consistent with

recent findings in the literature on the effects of Venezuelan migration on the Colombian labor

market. Morales et al. (2020) did not find significant effects of migrant inflows on the wages of

local population, but do find effects on the wages of other migrants. In addition to this, neither

Bahar et al. (2020) nor Santamaria (2019) found a significant effect on the labor earnings of

the host population. In this sense, the supply shock is not strong enough to produce a price

reduction via wages.

The rest of the article is organized as follows: section II provides a context about the

institutional environment in which the migration took place. Section III presents related

literature. Section IV describes the mechanisms. Section V presents the data. Section VI

explains the identification strategy. section VII summarizes the results. Finally, sections VIII

presents robustness check.

II. Los Caminantes

In this section I discuss the history of the migration of Venezuelans to Colombia. I describe

how a large part of Venezuelans who came to Colombia did so because they had no other option

and not because of the characteristics of the Colombian economy. Furthermore, I construct

a characterization of migrants within the Colombian labor market. Lastly, I describe how

migration has been widespread in Colombia’s large cities.

The economic, political and humanitarian crisis that Venezuela has suffered in recent

years has forced millions to flee the country. According to IMF figures, from 2014 to 2019,

Venezuela’s GDP fell by 65%, extreme (monetary) poverty went from 10% to 85% of the

population, and hyperinflation reached 100% monthly (FMI, 2019). This represents the largest

economic collapse in recent history outside of war situations (Hausmann, 2019). Along with

this, the level of oil production in 2019 represented less than half of what was produced in

2013 when the current president of Venezuela, Nicolas Maduro, came to power, and less than

a third of what was produced when the former president of Venezuela, Hugo Chávez came to

power in 1999 (Hausmann, 2019).

In this context, millions of Venezuelans have decided to migrate outside the country.

Colombia has received most of this migration due to its geographical proximity and the family

ties built in the past with Venezuela (World Bank, 2017). Specifically, 1.5 million Venezue-

lan immigrants resided in Colombia by the end of 2019 (Migracion Colombia, 2019), this
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Figure 1: Total of Venezuelan migrants in Colombia

represents around 0.3% of Colombia’s total population.

Around 30% of migrants represent Colombian nationals or their relatives returning from

Venezuela (Cancilleria Colombia, 2018). The migration of Venezuelans to Colombia has had

different waves, however, it has intensified since 2015 (Bahar et al., 2018; OCDE, 2019). Figure

1 shows a first jump in the number of migrants in late 2015 and another in late 2017.

Most of these migrants decided Colombia as a destination due to its geographical proximity,

since they had no resources to leave Venezuela in any other way. Several reports describe

this phenomenon as “Caminantes Venezolanos” (Venezuelan Walkers), since thousands of

Venezuelans walked from the border to different cities in Colombia, or even to other countries

in the region such as Ecuador or Peru (El Tiempo, 2018). In this sense, Venezuelan migration

to Colombia could, in part, be studied as a phenomenon of forced migration (Foreign Policy

in Focus, 2018).

The most recent wave of migration is young and relatively educated. Bahar et al. (2018)

describe the age and education of migrants. In particular 75% of Venezuelans who arrived

since 2017 are between 15 and 45 years old, compared to 44% of the Colombian workforce for

2018. Along with this 63% of Venezuelan migrants have at least high school as the highest ed-

ucational achievement, 13% have finished university and 7.5% have completed some technical

training. In total, more than 83% of the migrant population has completed at least secondary

education. In general, the migrant population is younger and has a higher composition of

“high school graduates” as the highest educational level.

Moreover, Table 1 shows that around 50% of the Venezuelan migrants in our sample work as
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workers in private companies1. This proportion is very similar to that of Colombians. However,

44% of Venezuelan migrants are self-employed, this compared to 38% of Colombians. When

characterizing the sample by economic sector, we observe that the majority of Venezuelan

migrants are employed in construction, services, hotels and restaurants. Table 2 shows that

around 10% of the migrants in the sample are located in the construction sector, 27% in retail

and wholesale sector, and 28% in the hotels and restaurants sector.

The characterization indicates us that migrants compete with unskilled local labor. In this

sense, my hypothesis is that given the increase in the supply of unskilled labor, we expect a

downward pressure on wages and, consequently, a decrease in production costs. Specifically,

we expect a negative price effect in unskilled labor-intensive industries. We also expect the

price effects to be greater in magnitude for non-tradable goods (Altonji and Card, 1991; Card,

1990). On the other hand, another characteristic of Venezuelan migration in Colombia is that

it has been widespread in almost all major cities.

Figure 4 of the Appendix shows that the arrival pattern of migration has been similar for

the thirteen largest cities in Colombia. Then, we expect that the shock of migration on prices

will also be widespread in all those cities. However, the migratory shock relative to the host

population is different for each city. For example, for 2018 the migrant population represented

0.4% of the population in Bogotá, 1.2% in Barranquilla and 2.2% in Cúcuta. In this sense,

the magnitude of the shock may be different in different cities.

Table 1. Descriptive Statistics by type of employment, 13 main metropolitan

areas, 2013-2019

Mean, Hosts Mean, Migrants

Private Company Worker 49.13 49.18

Government Worker 4.43 0.07

Domestic Worker 3.36 4.46

Cuenta Propia 37.81 43.87

Employer 3.38 0.50

Unpaid Family Worker 1.59 1.60

Unpaid Company Worker 0.13 0.23

Laborer 0.12 0.08

Other 0.06 0.00

1The data comes from the Great Integrated Household Survey (GEIH), which will be describe in detail in

section V. These results are suggestive, yet they may be interpreted with caution due to the fact that the survey

is not targeted to measure migrant population. The survey has flaws to capture informal neighbourhoods, where

many migrants settle.
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Source: GEIH (2013-2019)

Table 3. Descriptive Statistics by Economic sector, 13 main metropolitan areas,

2013-2019

N Mean, Host Mean, Migrants

Agriculture 351 1.10 0.90

Manufactures 351 13.24 11.42

Mines 351 2.64 3.04

Electricity/Gas/Water Supply 351 7.53 10.82

Construction 351 5.53 6.14

Retail and wholesale 351 25.61 36.11

Hotels/Restaurants 351 3.96 3.33

Transport/Communication 351 5.93 3.80

Finance 351 2.67 2.33

Real State 351 14.34 6.21

Education 351 3.25 0.86

Public Administration 351 4.32 1.22

Social Services/Health 351 1.35 0.38

Other 351 10.82 16.18

Source: GEIH (2013-2019)

In conclusion, migration inflow of Venezuelans to Colombia has increased in recent years.

Colombia has received most of these migrants due to geographical proximity and family ties,

not for specific economic opportunities in the country. The most recent wave of migration is

young and relatively educated. The characterization of migrants by economic sector indicates

that they compete with unskilled local labor.

III. Related Literature

A large amount of economic research has studied the relationship between increases in

the labor supply -caused by migratory flows- and labor markets outcomes such as wages and

employment (Angrist and Kugler, 2003; Borjas, 2006; Card, 1990). Most of these studies

focus on the least qualified host population and find negative effects between the number of

migrants and wages. However, these effects differ in magnitude and significance. A possible

explanation lies in the difficulty of finding causality between migratory flows and labor market

outcomes (Calderón-Mejía and Ibáñez, 2016). In short, the difficulty lies in the fact that the
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decision of where to migrate is not exogenous to the conditions of the labor market, that is,

migrants decide to settle in places where there are better working conditions, thus biasing the

estimate.

However, the net effect of migration on the purchasing power of the host population de-

pends not only on wages, but also on the effect on prices. If migration pushes the price of

unskilled labor down, this may reduce the price of unskilled labor-intensive goods and ser-

vices (Cortes, 2008). New migrants can also generate increases in the demand for goods and

services, generating a (stronger) price effect on non-tradable goods (Altonji and Card, 1991).

In the case of the United States, Cortes (2008) exploits the variation in the relative size

of the unskilled migrant population within cities over time to estimate the causal effect of

migration on the price of non-tradable goods and services. Consistent with a reduction of

costs story, Cortes (2008) finds that a 10% increase in the proportion of unskilled migrants

decreases the price of migrant labor intensive services by 2%. In another context, Lach (2007)

studies the causal effect of migration on prices in the context of Israel. Studying the unexpected

arrival of migrants from the Soviet Union, he finds a negative and significant effect between

the arrival of migrants and the price level. Specifically, he finds that a 1 percentage point (pp)

increase in a city’s immigrant rate lowers prices by 0.5pp.

The research that is closest to mine is that of Alix-Garcia et al. (2012), where they study

the effect of the arrival of migrants displaced by civil war on prices in Africa. Using panel

data on prices, international aid and migrant inflows they find that the arrival of migrants is

associated with increases in the prices of food and real estate assets. The effects are mitigated

by the presence of international aid. The mechanism they explain is a strong demand shock

with the arrival of the displaced population.

In the Colombian case, several investigations have been carried out along this line, focusing

on the high internal migration the country has had. Calderón-Mejía and Ibáñez (2016) study

how (internal) migrations from conflict-affected areas influence labor markets in areas not

affected by conflict, finding a negative effect between the arrival of migrants and wages of

unskilled workers. Depetris-Chauvin and Santos (2018) study the effects of internal migration

on house prices. They find that given an increase in displaced population, the price of low-cost

housing increases while the price of high-cost housing decreases. Morales (2018) also studies

the effect of internal migration on wages. He finds a negative effect on wages, but it dissipates

over time. The effect only persists for unskilled women, suggesting that it is a particularly

vulnerable subgroup to the arrival of displaced persons.

Lastly, a recent group of investigations have evaluated the impact of Venezuelan migration

on the Colombian labor market, where such migration has been strongest. Morales et al.

(2020) do not find significant effects on host wages but do so on the wages of other migrants.
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Bahar et al. (2020) study the short- to medium-term labor market impacts in Colombia of

the Permiso Temporal de Permanencia program and find negligible effects only on the formal

employment of Colombian workers. In addition, neither Santamaria (2019) nor Peñaloza

(2019) find any significant impact of the inflow of venezuelans on the wages of Colombians.

IV. Mechanisms

In this section I discuss the mechanisms to analyze the effect of the arrival of migrants

on prices in Colombian metropolitan areas. The impact of the migration of Venezuelans on

the price level will depend on two different effects: (1) a demand shock given the increase

in population and the change in its composition (2) a supply shock given the increase in the

workforce and its respective pressure on wages.

On the one hand, the unexpected arrival of migrants to a city has a size effect on aggregate

demand. Specifically, new migrants demand goods and services and, in this sense, push up the

demand for such goods and services (Alix-Garcia et al., 2012; Depetris-Chauvin and Santos,

2018). Along with this, migrants can also change the composition of aggregate demand. This,

in the case that the migrants have a demand with different characteristics than the host

population. Such effect is known as composition effect (Lach, 2007).

On the other hand, the arrival of migrants also has an effect on the labor market of the

host population. The direction of the impact of Venezuelan migration on the labor market

will depend on whether their skills substitute or complement the local population (Bahar

et al., 2018; Cortes, 2008). If migrants are substitutes in occupations and skills for the host

population, there may be negative effects on the labor market for locals, both in terms of wages

and employment. However, migrants can also contribute entrepreneurial talent or professional

skills that increase the productivity of industries.

From a theoretical perspective, it is difficult to specify the final direction of the impact

that the Venezuelan migration will have on the price level. This will depend on how strong

the demand and supply effects previously described are. On the one hand, migrants increase

the demand for some goods and services, pressing their prices upward. On the other hand,

migrants increase the supply of labor, which could press down wages in some sectors. In

order to separate these effects and find the causal effect of migration on prices, I estimate an

instrumental variable model in section VI.
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V. Data

a. Migration Data

Migration data comes from the Great Integrated Household Survey (GEIH 2006-2018) and

the 2005 Colombian Census. The GEIH is collected by the National Department of Statistics

in Colombia (DANE) and is available on a monthly basis. The sample is representative in 23

metropolitan areas at the quarter level. In addition to containing data on wages, employment,

education and household characteristics, it contains a migration module that allows me to

characterize the migrant inflow. Migrants are defined as the people who respond that twelve

months ago they lived in Venezuela. The analysis is restricted to people between 20 and 60

years of age.

Panel 1 of the appendix shows the distribution across cities of Venezuelans who arrived

to Colombia in 2018. In that year, 23% of the Venezuelans who arrived decided to settle in

Bogotá, 10% in Barranquilla, 9% in Medellín and around 7% in Cúcuta. Venezuelan migrants

are located either in large cities or near the border. A limitation of the data is that the survey

has flaws to capture informal neighbourhoods, where many migrants settle. Moreover, since

the survey is not designed to measure migration, the weights used to calculate the aggregates

are not completely accurate. In general, my measure of migration inflows is a sub estimation

of the actual number. In addition to this, the data fail to properly capture the sectors where

migrants work.

For the historical distribution of Venezuelans, I use the 2005 National Census. These data

allow us to capture the way in which Venezuelans were distributed in the Colombian territory

before the migration shock took place. This is necessary for our instrument, which exploits

the historical networks of Venezuelan migrants. In the Census, Venezuelans are identified as

those who respond that they have Venezuelan citizenship. Figure 2 shows that the wave of

migrants in our period of study (2013-2018) is distributed in the territory in a similar way to

the historical network of migrants. With the difference that the current wave of migrants is

more located towards the border.

In the analysis I use 13 metropolitan areas because price data is not disaggregated for

other cities. However, these are the 13 largest cities in Colombia and the largest recipients

of Venezuelan migrants. During our analysis period, these cities received 69% of the migrant

population.
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Figure 2: Distribution of Venezuelans in Colombia, 13 principal cities

b. Price Data

For the price data, I use the Consumer Price Index (CPI) dataset by product subclass

with base 2008, of the National Department of Statistics (DANE). The data are available on

a monthly basis for the largest 13 cities. Each city has a weight calculated from the size of

the market and the purchasing power of the inhabitants. These weights are used to calculate

the national CPI. Additionally, each product has a weight calculated from the consumption

patterns of households in each city.

To answer the research question of this study it is necessary to classify the products. For

that I use the classification on type of good used by the Colombian Central Bank. The classi-

fication groups 155 products into Food (26), Tradable (64), Non-Tradable (33) and Regulated

(10). The food category includes different foods. Non-tradable goods mainly include services.

Tradable goods are a broad category that includes all types of goods. Lastly, regulated goods

include public services, transportation and fuel costs. For some estimates, I differentiate be-

tween regulated public services goods and regulated transport goods. This is the classification

that is used to build different versions of the Consumer Price Index (CPI). Panel 2 in the

appendix details the products within each category.

Figure 3 shows the evolution of the CPI for the four groups in our sample. The unit

of measurement is the CPI (2008 = 100). On the one hand, we see that the CPI of the

Tradable, Non-Tradable and Regulated groups have the same trend in our study period. On

the other hand, food CPI has a jump in 2015 that reaches its peak in the first quarter of

2016. This jump is related to several phenomena, among which are: the phenomenon of El

Niño and transportation strikes (Revista Dinero, 2016), or the pass-through effect. Finally,
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we can observe that the jump in the price of food does not coincide with the massive arrival

of Venezuelan migrants, which begins in 2017.

Figure 3: Evolution of CPI, by group

This distinction between group of goods is relevant to our study for several reasons. First,

the tradable and non-tradable sectors present differences in the behavior of variables such as

production, price, raw material, among others. With this, the tradable sector has a better

chance of facing internal shocks compared to the non-tradable sector (Cristiano-Botia et al.,

2011). Moreover, the migration literature has found a differentiated effect of migration on

the price of these sectors, being stronger on the non-tradable sector (Altonji and Card, 1991;

Cortes, 2008).

11



Table 1. Descriptive Statistics

Mean SD

Dependent Variables

CPI food 4.86 0.13

CPI no-tradable 4.88 0.07

CPI tradable 4.75 0.08

CPI energy regulated 4.98 0.12

CPI transport regulated 4.84 0.06

Independent Variables

Migration inflow 0.18 0.26

Migrants 18,772 39,953

Man 0.47 0.01

Age 37.65 0.45

Alfabetization 0.98 0.01

Education Level

Study 0.10 0.02

None 0.04 0.01

Prescolar 0.10 0.02

Basic 0.09 0.01

MiddleSchool 0.05 0.01

HighSchool 0.19 0.02

University 0.04 0.01

All dependent variables are measured in logarithms. The migration rate is measured as a

percentage of the Economically Active Population in each area.

VI. Identification Strategy

To estimate the effect of migration on prices I exploit the variation in the cross section and

in the time of the arrival of migrants at the city level. Specifically, following Cortes (2008) I

estimate the following equation:

ln(pg,c,q) = α+ β
MigrantInflowc,q−1

Populationc,q−1
+ φXc,q + γTc + dc + dq + ug,c,q (1)
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Where subscripts g, c, and q denote product group, city, and quarter. The variable pg,a,q

denotes the weighted average of the prices reported in the CPI. The proportion of migrants

represents the inflow of migrants relative to the city’s population in quarter q-1. I will call this

inflow the migration shock. The migration shock is lagged one quarter because prices do not

adapt immediately after the shock. The analysis is restricted for the working age population

because this is more appropriate to capture effects on labor supply. However, using the whole

inflow of migrants is more appropriate to capture the demand side shock. For that reason I

include some specifications using the whole population, which can be found in the Appendix.

For some specifications, fixed effects are included at city (dc) and quarter (dq) levels,

the same for city-specific linear trend Tc and a set of controls. The set of controls include:

% population by level of education, % population by age group, % population by type of

industry (agriculture, industry, construction, trade, services), % men, % pop studying. The

parameter of interest is β.

This identification strategy has two major problems that can threaten its validity. First,

the decision of where to migrate is not exogenous to economic conditions, so the location

decision may be correlated with unobserved variables that also determine prices. In this

case the parameter β would be inconsistent. To solve this problem, I propose an instrument

that overcomes the endogeneity of migration. The second problem is that the natives can

respond to the incoming migration by changing their location (Borjas, 2003; Cortes, 2008).

This problem has been referred to in the migration literature as a displacement effect. Most

of the investigations that have empirically tested the behavior of the host population have not

found evidence in favor of the displacement effect (Altonji and Card, 1991). In the scenario

of a displacement effect my results will be an underestimation of the real effect and will be

inconsistent. However, this effect has not been studied in the Colombian case.

Finally, an important difference with the specification used by Cortes (2008) is that she

uses the stock rather than the inflow of migrants to estimate the effect on prices. Due to data

constraints it is not possible to construct the stock of migrants in a given city and quarter for

the whole sample period. For that reason I focus on the effect of migration inflow on prices.

a. Instrument

The proposed instrument exploits the tendency of migrants to locate in cities with a high

number of people from the same country (other migrants). In other words, the enclave is based

on the notion that immigrant networks are an important consideration in choosing where to

migrate, and that the determinants of the historical distribution of immigrants are probably

not correlated to recent changes in economic performance of cities. It is widely used in the

migration literature (Altonji and Card, 1991; Card, 1990; Cortes, 2008; Morales, 2018).
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In this case, the historical distribution of Venezuelan migrants in the Colombian territory

is interacted with a measure that capture the intensification of the crisis in Venezuela, the

total number of Venezuelans entering Colombia by period.

Formally, the instrument for the number of immigrants in an city a in quarter q would be

described as:

Enclavec,q =
Inmigrantsc,2005
Inmigrants2005

XMigrantInflowq (2)

Inmigrantsc,2005/Inmigrants2005 represents the proportion of Venezuelan migrants who

were living in city c according to the 2005 Census. As intensification measure I use total

inflow of Venezuelans to Colombia. For the instrument to help us identify the causal effect

of migration on the price level, the only channel through which the distribution of migrants

in 2005 and total inflow of Venezuelans affect the current changes in prices must be through

their effect on the current distribution of migrants between cities (the exclusion restriction).

In this case, the exclusion restriction may not be satisfied for at least two main reasons.

First, if the Venezuelan migrants who arrive to Colombia do so due to the economic conditions

of the country of arrival. And, with this, if they are established in a few cities for unobserved

economic reasons that are also affecting price movements. However, as we discussed in section

II, most Venezuelans who arrive in Colombia do so because it is their only option for exiting the

crisis in Venezuela, due, in large part, to its geographical proximity. In this sense, Venezuelans

do not arrive in Colombia following the economic dynamics of the country.

Second, the exclusion restriction may not be satisfied if the geographic distribution of

Venezuelans in Colombia in 2005 is correlated with current economic factors that also affect

prices. This is unlikely due to the length of time that exists between the two time periods.

However, it is true that Venezuelans in 2005 were located in large cities, surely due to their

economic opportunities. These economic factors persist over time and be correlated with the

current arrival of migrants. For this reason, I include fixed effects at the metropolitan area

level in each estimate, in order to control for unobserved factors that persist over time for

each metropolitan area. However, as a robustness check I use different specifications of the

historic distribution of venezuelans in Colombia.
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VII. Results

a. OLS Results

Table 4 presents the OLS estimation of the impact of Venezuelan migration on the price

level of five groups. The dependent variable is the logarithm of the average prices. Fixed

effects by area and quarters, linear trends per city and controls are included.

The results are consistent with a relatively higher demand shock and suggest that migration

shock is positive and significantly correlated with the price level. Specifically, an increase of

1 percentage point (pp) in the migration rate in a given area is associated, on average, with

an 1.62% increase in the price of food, 1.16% in the price of non-tradable goods, 1.04% in the

price of tradable goods, 1.6% in the price of energy regulated goods and 1.4% in the price of

transport regulated goods. A possible explanation is that migrants tend to settle in cities with

growing economic opportunities, which may imply an increasing demand and also increasing

prices. If this is the case, there would be a positive correlation between migration and prices.

Migrants do not choose their destination city randomly. Therefore, unobserved factors

that affect both the migration rate and prices within a city over time make these results

unreliable. To solve this problem, I estimate an instrumental variable model, which eliminates

the endogeneity of migration.

Table 4. OLS Results

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

VARIABLES Food NoTradable Tradable ReguEnergy ReguTrans

MigrationShock q-1 1.626*** 1.160*** 1.045*** 1.605*** 1.406***

(0.387) (0.116) (0.125) (0.203) (0.173)

Observations 276 276 276 276 276

R-squared 0.635 0.792 0.775 0.806 0.704

Standard errors in parentheses

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

Standard errors clustered at the city quarter level in parentheses. Regressions are calculated

for the 12 main cities, for the period 2013q1-2018q4. Controls are %population by level of

education, %population by age group, %population by type of industry (agriculture, industry,

construction, trade, services), %men, %pop studying

15



b. IV Results

OLS results appear to be consistent with a relatively stronger demand shock than a po-

tential supply shock. However, migrants do not choose their destination city randomly, even

if they have been expelled from Venezuela as “forced migrants” (Depetris-Chauvin and San-

tos, 2018). In this subsection I present the results of the instrumental variable to correct

endogeneity.

Table 5 shows the result of first stage of the instrument. The Enclave instrument is a good

predictor of the migration shock. It is significant at any confidence level and has an F-Statistic

of 72.4. This statistic indicates that, conditioning by fixed effects at the city and time level,

city linear trend, as well as by the set of controls, the enclave is a strong instrument. For this

reason, this specification is the baseline specification.

Table 5. First Stage

(1)

VARIABLES MigrationShock

InstrumentInflow 0.738***

(0.0694)

F-statistic 72.4

Observations 276

Number of cities 12

Area FE Y

Quarter FE Y

Controls Y

Bootstrap Correction Y

Standard errors clustered simultaneously at the city and quarter levels following Cameron,

Gelbach and Miller (2011) in parentheses. Migration rate is measured relative to the

population of the metropolitan area. Includes set of controls

Table 6 presents IV results using the baseline specification to establish the causal effect

of migration on the price level. The magnitude of all the coefficients decreases, still they are

positive. The results show that the OLS estimators were overestimating the effect of migration

on prices.

In this case, only the effect on non-tradable goods and services remains statistically sig-

nificant. Furthermore, this result remain consistent with the story of a demand-side shock. A
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1pp increase in the migration rate is associated with an 0.91% average increase in the price

of the non-tradable sector. The results suggests that the effect of migration on the prices of

food, tradable, transport and energy goods is no longer statistically significant once I use the

Enclave instrument. However, this does not necessarily mean that migration has no effect on

the prices of these sectors. There are mechanisms through which migration jointly affect the

prices of these sectors and are not captured by this model. An example would be changes at

the national level.

One interesting result is that the magnitude of the effect on non-tradable sector is consid-

erable larger compared to that of tradable sector (around four times). This is consistent with

the findings of Altonji and Card (1991); Cortes (2008) and may give evidence of the differences

that each sector has to adapt to an internal shock.

Table 6. Second stage, IV 2

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

VARIABLES Food NoTradable Tradable ReguEnergy ReguTrans

MigrationShock q-1 0.172 0.913** 0.287 -0.575 -0.386

(0.337) (0.384) (0.259) (0.753) (0.450)

Observations 276 276 276 276 276

Area FE Y Y Y Y Y

Quarter FE Y Y Y Y Y

City Trend Y Y Y Y Y

Controls Y Y Y Y Y

First Stage F 71.4 71.4 71.4 71.4 71.4

Standard errors clustered simultaneously at the city and quarter levels following Cameron,

Gelbach and Miller (2011) in parentheses. Migration rate is measured relative to the working

age population of the metropolitan area. Controls are %population by level of education,

%population by age group, %population by type of industry (industry, construction, trade,

services), %men, %pop studying

How large are these results? My estimates indicate that, in the quarter of the strongest

migration shock, when the migration rate increased by 1.3 pp between 2017q3 and 2017q4 at

national level, this shock was associated with an average increase in the price non-tradable

goods of 1.18%.

Compared with other results found in the literature, Alix-Garcia et al. (2012) find that
2Results does not change if the model is estimated at the city- month level.
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a 1% increase in the displaced population is associated with a 3% increase in the price of

wheat and 0.2% in oil. On the other hand, Cortes (2008) finds that a 10% increase in the

proportion of migrants in an industry is associated with a 2% decrease in the prices of goods

in that industry. In the Colombian case, Depetris-Chauvin and Santos (2018) find that a

10% increase of forced displaced population in a given city and quarter increases the price of

low-cost housing by 0.15%.

c. Bootstrap correction

A second problem that may be affecting the results is the low number of clusters. Several

studies have shown that this may threaten the validity of the results (MacKinnon, 2002;

MacKinnon and Webb, 2018). In this scenario, the large sample assumptions could be violated

when calculating the standard errors. Specifically, this would result in an underestimation of

standard errors, increasing the risk of making a Type 1 error.

To correct this, I estimate the standard errors using a bootstrapping technique. The idea

of this estimation is to generate a large number of bootstrap samples at the city level that

replicate the distribution of the original sample. Each of these “samples” is used to calculate

a bootstrap t-test statistic, using the same test procedure as in the original sample. Then,

the bootstrap p-value is calculated as the proportion of the boostrap statistics that are more

extreme than the original sample statistic (Roodman et al., 2019). This technique has been

shown to be robust for estimating instrumental variable models with low number of clusters

(MacKinnon, 2002; MacKinnon and Webb, 2018).
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Table 7. Second stage, Bootstrap

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

VARIABLES Food NoTradable Tradable ReguEnergy ReguTrans

MigrationShock q-1 0.172 0.913 0.287 -0.575 -0.386

(0.337) (0.384)** (0.259) (0.753) (0.450)

[-0.65, 1.31] [0.03, 2.79]** [-0.27, 1.12] [-3.09, 1.43] [-1.61, 0.68]

Observations 276 276 276 276 276

Number of areas 12 12 12 12 12

Area FE Y Y Y Y Y

Quarter FE Y Y Y Y Y

Controls Y Y Y Y Y

City Trend Y Y Y Y Y

Bootstrap Correction Y Y Y Y Y

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

Standard errors clustered simultaneously at the city and quarter levels following Cameron,

Gelbach and Miller (2011) in parentheses. Bootstrap confidence intervals in square

parentheses. Migration rate is measured relative to the working age population of the

metropolitan area. Controls are %population by level of education, %population by age group,

%population by type of industry (agriculture, industry, construction, trade, services), %men,

%pop studying.

Table 7 shows that once the standard errors have been corrected, the effect on non-tradable

goods and services remain statistically significant. This can be seen in the square parentheses,

that contain the 95% confidence interval using the wild bootstrap technique. As mentioned

before, this technique corrects the computation of standard errors with a low number of

clusters. This gives evidence that the migration demand shock is stronger in the non- tradable

sector.

d. Mechanisms

To study what drives these results, I estimate regression (2) by product class. To calculate

some versions of the CPI, the Colombian Department of Statistics classifies the tradable

and non-tradable products into 9 different classes (food, housing, clothes, health, education,

entertainment, transport, communication, other expenses). I use this classification to estimate

the impact of migration in each of these set of goods. The table 8 shows the IV results.

At this point it is important to clarify what products are in each of these categories.

Housing includes rents, furniture, household appliance. Clothes includes different kind of
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clothes, renting services, laundry, and similar. Health includes health services, health ex-

ams, medicines, and similar. Education goods include notebooks, tuition-fees, books, other

education expenses and other school expenses. Entertainment includes entertainment gad-

gets, cultural services, other entertainment services. Transport includes urban transport,

inter-municipal transport. Finally, Communication include communication services, phone

services, and similar. In figure 5 of the Appendix I present all products in detail.

Table 8. Class CPI, Bootstrap

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

SECTOR Total Housing Clothes Health Education Entertaiment Transport Communication

Panel 1: No Tradable

MigrationShock q-1 0.913 0.979 0.266 1.345 2.411 -0.716 -0.401 0.050

(0.384)** (0.488)** (0.636) (0.532)** (0.697)*** (1.038) (0.452) (0.359)

[0.03, 2.79]** [0.12, 2.70]* [-0.77, 1.99] [-0.12, 3.17] [0.43, 4.6]** [-4.47, 1.37] [-1.54, 0.47] [-0.58, 1.067]

Panel 2: Tradable

MigrationShock q-1 0.287 -0.300 -0.598 0.706 -0.285 -0.638 -0.270 2.935

(0.259) (0.190) (0.303)** (0.375)* (0.646) (0.266)** (0.180) (1.400)**

[-0.27, 1.12] [0.03, 2.79] [-0.27, 1.12] [-3.09, 1.43] [-1.61, 0.68] [-1.61, 0.68] [-1.61, 0.68] [-1.61, 0.68]

Observations 276 276 276 276 276 276 276 276

Area FE Y Y Y Y Y Y Y Y

Year FE Y Y Y Y Y Y Y Y

Controls Y Y Y Y Y Y Y Y

First Stage F 72.4 72.4 72.4 72.4 72.4 72.4 72.4 72.4

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

Standard errors clustered simultaneously at the city and quarter levels following Cameron,

Gelbach and Miller (2011) in parentheses. Bootstrap confidence intervals in square

parentheses. Migration rate is measured relative to the working age population of the

metropolitan area. Include set of controls

The main result is that the effect on the non-tradable sector is driven by the effect migration

has on the price of non-tradable housing and education goods and services. In particular, the

results suggest that a 1pp increase in the migration rate in a given city and quarter is associated

with an average increase on the price of housing and education goods and services of 0.98%

and 2.41%, respectively. Both effects are consistent with a demand shock and with recent

findings in the literature. Depetris-Chauvin and Santos (2018) find that the inflow of internal

migrants within Colombia increased the demand for housing. Rozo and Vargas (2020) find

that the migration shock increased the enrollment of Venezuelan students in both public and

private schools and in all school grades. The effect is larger for public schools and primary

grades. The authors specify that the effect is not sizable. The increase caused by migration

represents around 4% of the total average registered. Thus, it makes sense that the demand

for education goods also increases.
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In sum, these results desegregate the effect of migration on the prices of different sectors.

The mechanism through which migration impact prices is through an increase in consumption

or a decrease in the production cost. The results in Tables 7 give evidence that the demand

side shock is -at least in the short run - stronger than the supply side shock. This result

is consistent with the findings of (Morales et al., 2020; Bahar et al., 2020), who do not find

significant effect on the wages of the host population. In this sense, the supply shock is not

so strong as to have an effect on prices.

VIII. Robustness Checks

In this section I explore different versions of the instrument and the data to check how

robust the results are. Specifically, I use two different versions of the instrument and estimate

the model without border cities.

Leave-one-out Bartik Instrument

A possible concern with the enclave instrument strategy is that it includes migratory flows

to all cities to make up the total national flow in a given quarter. It could be argued that

the total national flow used to build the instrument is not completely exogenous. To solve

this problem I estimate the model using a “leave-out” Bartik instrument. For each quarter the

national flow of migrants is constructed excluding the specific city. It has been used in the

literature of labor markets by Andersen et al. (2019). Formally, following equation (2), the

new instrument for the number of immigrants in an area c in quarter q would be described

as:

Bartikc,q =
MigrantInflowc, 2005

Inmigrants2005
X

n∑
c=1

(Inmigrantsq − Inmigrantsq,c) (3)

Table 8. Bartik Results
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(1) (2) (3) (4) (5)

VARIABLES Food NoTradable Tradable ReguEnergy ReguTrans

MigrationShock q-1 0.292 0.793 0.273 -0.540 -0.435

(0.277) (0.312)** (0.220) (0.627) (0.378)

[-0.41, 0.88] [0.04, 1.38]** [-0.18, 0.81] [-1.98, 0.77] [-1.28, 0.47]

Observations 276 276 276 276 276

Area FE Y Y Y Y Y

Year FE Y Y Y Y Y

Controls Y Y Y Y Y

First Stage F 55.3 55.3 55.3 55.3 55.3

Robust standard errors in parentheses

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

Standard errors clustered simultaneously at the city and quarter levels following Cameron,

Gelbach and Miller (2011) in parentheses. Bootstrap confidence intervals in square

parentheses. Migration rate is measured relative to the working age population of the

metropolitan area. Include set of controls.

Table 8 shows the results using the Bartik instrument. The results are unchanged from the

main specification. Non-tradable goods remain the only ones that are statistically significant

after correcting for standard errors. The instrument is still a good predictor of the migration

inflow, with a F-statistic of 55.3.

Changing historical distribution of Venezuelans

Another important threat to the validity of the results is the no satisfaction of the exclusion

restriction. The exclusion restriction may not be satisfied if the geographic distribution of

Venezuelans in Colombia in 2005 is correlated with current economic factors that also affect

prices. In order to attend this threat I estimate the results using the 1996 distribution of

Venezuelans in Colombia.
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Table 9. Distribution of Venezuelans 1996

VARIABLES Food NoTradable Tradable ReguEnergy ReguTrans

MigrationShock q-1 0.223 1.134** 0.412 -0.573 -0.452

(1.388) (0.498) (0.250) (0.708) (0.412)

[-0.32, 0.76] [0.04, 1.46]** [-0.19, 0.79] [-2.02, 0.67] [-1.15, 0.53]

Observations 276 276 276 276 276

Area FE Y Y Y Y Y

Year FE Y Y Y Y Y

Controls Y Y Y Y Y

First Stage F 37.2 37.2 37.2 37.2 37.2

Robust standard errors in parentheses

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

Standard errors clustered simultaneously at the city and quarter levels following Cameron,

Gelbach and Miller (2011) in parentheses. Migration rate is measured relative to the working

age population of the metropolitan area. Include set of controls.

In this case, the result of the main specification is still maintained. Migration continues

to have a positive and significant impact only on non-tradable goods.

Excluding border cities

Finally, the strong economic relationship between border cities in Colombia and economic

dynamics in Venezuela may threaten the exclusion restriction. In section VI I argued that

Venezuelans migrants moved to Colombia mainly because they were forced and not because

they were following any specific economic opportunity. However, the intensification of the

crisis in Venezuela may affect economic dynamics in Colombian cities, for example due to

mutual commerce or arbitrage opportunities. This effect may be particularly strong in the

border cities.

Table 10 shows the results once border cities (Cúcuta La Guajira) are excluded from the

sample. The effect of migration on the average price of the non-tradables decreases almost by

half. However, the main result is robust to this specification. Migration continues to have a

positive and significant impact only on non-tradable goods.
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Table 10. Excluding border cities

VARIABLES Food NoTradable Tradable ReguEnergy ReguTrans

MigrationShock q-1 -0.339 0.511 -0.039 0.193 -0.251

(0.198)* (0.121)** (0.093) (0.299) (0.250)

[-0.17, 1.43] [0.16, 0.89]** [-0.24, 0.14] [-0.11, 1.17] [-1.04, 0.28]

Observations 230 230 230 230 230

Area FE Y Y Y Y Y

Year FE Y Y Y Y Y

Controls Y Y Y Y Y

First Stage F 58.8 58.8 58.8 58.8 58.8

Robust standard errors in parentheses

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

Standard errors clustered simultaneously at the city and quarter levels following Cameron,

Gelbach and Miller (2011) in parentheses. Bootstrap confidence intervals in square

parentheses. Migration rate is measured relative to the working age population of the

metropolitan area. Include set of controls.

Conclusion

A large number of recent investigations have studied the economic impact of migration on

the host population. Most of these investigations focus on impact on wages or employment

(Autor et al., 2013; Morales, 2018; Bahar et al., 2020; Morales et al., 2020). This research

contributes to the migration literature estimating the impact of the arrival of Venezuelan

migrants on the price level in Colombia.

Using an instrumental variable strategy, I find that the migration of Venezuelans in Colom-

bia had a positive and significant effect on the price of non-tradable good and services. The

mechanisms by which migration can affect prices are through an increase in consumption and

a decrease in production costs, via a decrease in wages. I call these shocks demand-side and

supply-side shock, respectively.

The results are consistent with the idea that, at least for our study period, the demand-

side shock is stronger than the supply-side shock. My results suggest that a 1pp increase

in the migration rate is associated with an 0.913% average increase in the price of the non-

tradable sector and has no effect on the prices of food, tradable, transport and energy goods
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and services. This result makes sense with the findings of Bahar et al. (2020) and Morales

et al. (2020), which do not find a significant effect of the migration of Venezuelans on wages

in Colombia.

However, this study has several limitations. In first instance, my estimates are short-term,

and I do not know the duration of the effects found. In this sense, the effects of migration

on the price level may vary as the economy adjusts to the shock. Secondly, due to the nature

of my data, the total number of migrants is underestimated. The results of this paper can

be tested using another migration data set. Finally, the demand and supply shock caused by

migration inflow can be further investigated using a more direct design.
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Table 10. Reduced form

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

VARIABLES Food NoTradable Tradable ReguEnergy ReguTrans

MigrationShock q-1 0.08 0.213*** 0.186 -0.159 -0.148

(0.093) (0.171) (0.225) (0.247) (0.573)

Observations 276 276 276 276 276

Number of cities 12 12 12 12 12

Area FE Y Y Y Y Y

Year FE Y Y Y Y Y

Controls Y Y Y Y Y

Robust standard errors in parentheses

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

Table 12. Results with the whole sample (not only working age population)

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

VARIABLES Food NoTradable Tradable ReguEnergy ReguTrans

MigrationShock q-1 0.339 0.830** 0.310 -0.468 -0.582

(0.336) (0.345) (0.247) (0.619) (0.477)

Observations 276 276 276 276 276

Number of cities 12 12 12 12 12

Area FE Y Y Y Y Y

Year FE Y Y Y Y Y

Controls Y Y Y Y Y

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Figure 4: Migration inflow at the city and quarter level
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Figure 5: Characterization of products by sector
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