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Abstract

This paper explores the extent to which temporary Mexican migrants upgrade their

skills while working in the United States. The vast majority of the migration that we

observe is undertaken without documents. In contrast to Lacuesta (2006), we find

that labor market performance in Mexico is positively related to one’s accumulated

migration experience in the United States. Self-selection of high-skilled individuals

into migration does not drive this result. We also investigate the possible mechanisms

by which migration experience might improve earnings in Mexico. We find support for

the notion that migration experience improves labor market outcomes by improving

occupation specific skills rather than by inducing higher rates of occupational mobility

or entrepreneurship.
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1 Introduction

A large and growing literature explores the benefits of out-migration for migrant-sending

countries. In this paper, we investigate one of the possible channels by which developing

countries may gain from out-migration. Many migrants eventually return to their home

countries, and they may return with extra skills acquired through contact with the workers,

capital, and technology of a foreign country. We investigate the extent of skill-upgrading by

using a sample of Mexican workers with and without experience as workers in the United

States. We control for the possible endogeneity of both the migration and return decisions.

In addition, we also test for the plausibility of some potential mechanisms by which migration

experience might affect success in the Mexican labor market.

Much of the literature on the benefits of out-migration for developing countries focuses on

the role of remittances in raising standards of living for non-migrants and directly financing

investment in physical and human capital.1 New studies also highlight other channels by

which migration can benefit sending countries. As Docquier and Rapoport (forthcoming)

discuss in a recent review of the literature on skilled migration, the possibility of future

migration to a country with higher returns to human capital may induce natives of the send-

ing country to invest more heavily in education, raising the local stock of human capital.

Additionally, skilled individuals may become employed in the relatively more productive

Research and Development sectors of receiving countries, producing and disseminating tech-

nology which may benefit the source country.

However, if migration is temporary, there exist additional linkages between out-migration

and development. Migrants working in a developed receiving country may come into contact

with more advanced production technologies, or they may work with more highly skilled

workers. Such interactions may allow workers to upgrade their skills and earn higher wages

1 Rapoport and Docquier (2007) provide a broad survey of contemporary research in this area.
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upon returning to their home countries. Indeed, Dustmann and Weiss (2007) and Borjas

and Bratsberg (1996) consider models of temporary migration in which skill upgrading may

be an important motivation for return migration. As Dos Santos and Postel-Vinay (2003)

argue, this effect of temporary migration may help to expand a source country’s human

capital stock and increase its rate of economic growth.

The existing empirical studies of temporary migration and skill-upgrading focus primarily

on the European experience. De Coulon and Piracha (2005) analyze data from Albanian

workers and find that the return migrants in their sample are negatively selected on the

basis of pre-migration earnings, but experience a wage premium as a result of temporary

migration. Iara (2006) also finds evidence of a wage premium using data from workers

in Central and Eastern Europe. Iara’s results indicate that workers with some migration

experience in Western Europe earn approximately one-third more than they would had they

never migrated. Using Hungarian data, Co et al. (2000) conclude that time spent abroad

improves the labor market performance of female migrants, but not the performance of male

migrants.

While the high volume of recent intra-European migration certainly justifies the attention

paid to temporary migration and skill upgrading in Europe, relatively little research assesses

the skill upgrading hypothesis in the context of Mexican migration to the United States.

Beginning with the Bracero guestworker program (1942-1964), Mexico-US migration has

been distinguished by a high propensity for return migration (Massey et al., 2003). Although

much has been written on the development impact of migrants’ remittances in Mexico2, the

possibility of skill upgrading on the part of return migrants has received relatively little

attention. Using data from the 2000 Mexican census, Lacuesta (2006) finds that migrants

tend to earn about 7-10 percent higher wages than non-migrants upon returning. However,

2For examples, see Woodruff and Zenteno (2007) and Durand et al. (1996).
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he attributes much of this to the selectivity of migrants and not to any skills that migrants

may have acquired in the United States. Lacuesta’s results indicate that the gap between

the Mexican wages of return migrants and non-migrants does not appear to increase as the

length-of-stay in the United States increases. These results stand in contrast to those of

Zahniser (1999). Using data from the Mexican Migrant Project (MMP), Zahniser does find

evidence that time spent in the United States increases the earnings of migrants who return

to Mexico. However, Zahniser uses an earlier, more limited release of the MMP data.

In this paper, we re-examine the extent of skill upgrading in the Mexico-US case using

income data on migrants and non-migrants from the Mexican Migrant Project. We exploit

the rich life histories of household heads collected by the MMP to construct a measurement

of migration experience over the course of a household head’s entire observed lifetime. We

estimate a sample selection model that uses shocks to labor markets in the United States as

instruments for endogenous measures of migration experience. We find that the accumulation

of migration experience in the United States is associated with significantly higher earnings

in Mexico, and that selection does not drive this finding. We contend that the continuous

measurement of lifetime migration experience permitted by the MMP data more accurately

tracks lifetime migration behavior than other data, and that this may explain the differences

between our findings and those in other studies.

We also try to determine which mechanisms explain the positive effect of migration ex-

perience on earnings. Some studies, such as Dustmann and Kirchkamp (2002), suggest

that temporary migration may increase the earnings of return migrants by financing en-

trepreneurial activity or enabling occupational change. We find that these channels play

a minor role in explaining the Mexican migration premium. However, we do find that mi-

grants tend to gain the most from U.S. experience when their occupations abroad match

their occupations in Mexico, suggesting that that time spent abroad might help directly to
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upgrade skills. We also find suggestive evidence that the labor market return to legal migra-

tion experience may be higher than that of illegal migration experience, although the lack of

additional instruments prevents us from estimating a sample selection model in which these

are treated as separate endogenous regressors.

The paper proceeds as follows. Section 2 describes the MMP data and provides some

descriptive statistics from the sample used in this study. Section 3 describes the empirical

model and discusses our instruments. Section 4 presents estimation results, and Section 5

explores the possible mechanisms that might explain the return to migration experience.

2 Data and Descriptive Statistics

The data collected by the MMP present researchers with the unique opportunity to observe

earnings for particular individuals along with detailed migration histories. Each year, the

MMP selects a group of Mexican communities and surveys a random sample of the households

in each location. After surveying a particular community in Mexico, the MMP also attempts

to locate individuals from that community who are currently residing in the United States,

forming a sample that includes non-migrants, migrants who have returned to Mexico, and

migrants who are still in the US. The MMP survey collects demographic and economic data

on households and individuals, with a particular emphasis on migration experience. The

survey also requests a detailed, self-reported life history from household heads recording

some economic, demographic, and migration variables for every year in their lives. These

life histories record whether or not an individual migrated in a given year, how many months

an individual spent in the U.S., and what documents, if any, were used to migrate. The MMP

data permit us to construct a direct measurement of Mexican labor market experience, rather

than approximating it using age and education.
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Our sample consists of male household heads aged 15-65 at the time of the MMP interview

who were surveyed during the years 1987-2007. The MMP survey asks each household head

to report his or her income at the time of the survey. Although this variable is reported at

different rates (e.g. weekly, biweekly, monthly), we convert all income measures to monthly

values throughout the paper. After dropping observations in the top centile of the earnings

distribution for each year and a small number of observations with missing information on

earnings, our full sample includes 8070 individuals interviewed while in Mexico, and 1339

individuals interviewed in the United States. The sample design is such that in each survey

year, the MMP samples about five different communities. This implies that in the empirical

models that follow, a full set of community fixed effects will subsume year effects, making

price deflation unnecessary when working with logs. However, for the descriptive statistics

and throughout the paper, we deflate earnings using CPI indices for Mexico and the US

(2000 base year) taken from the IMF’s International Financial Statistics series.

We present summary statistics of log earnings and important characteristics of migrants

and non-migrants in Table 1. The first column displays these statistics for the full sample of

individuals interviewed while in Mexico. This includes non-migrants and return migrants,

but excludes individuals who have migrated but have not returned to Mexico. The average

age for the full Mexican sample is about 41.5, and the average level of education is about 6.7

years. Most individuals are married (89.4%). A substantial fraction of individuals have some

experience migrating to the U.S. (29.0%), with an average migration experience of about 1

year. It should be noted here that the vast majority of migration experience observed in

the sample represents undocumented or illegal migration. While approximately 90% of the

return migrants in the sample report at least some undocumented experience, only about 25%

report any legal migration experience. The average person in the sample has accumulated

around 0.71 years of undocumented migration experience and 0.25 years of legal experience.
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The second and third columns of Table 1 present summary statistics for the return mi-

grants and non-migrants in the sample, respectively. Raw averages alone do not suggest

that migrants earn more than non-migrants. Indeed, the average non-migrant earns approx-

imately 1.6% more than the average migrant in sample. However, the average non-migrant

has about 1.4 more years of education than the average migrant, and around four more years

of experience in the Mexican labor market (the MexExp variable). Given the non-trivial ad-

vantages that non-migrants hold in education and Mexican labor market experience, it may

be somewhat surprising that they do not enjoy a larger earnings gap relative to migrants.

Finally, in the fourth column of Table 1 we consider the sample of individuals who have

migrated but have not returned to Mexico by the time of the interview. We do not observe

current Mexican earnings for these individuals, but it is useful to investigate this group’s

demographic characteristics, especially since we may be concerned that the return migrants

we observe in our Mexican sample may be a select subset of all migrants. The fourth column

of Table 1 indicates that these non-returning migrants appear to be younger than the other

groups with an average age that is a little more than four years less than than the average in

the entire Mexican sample. The average educational attainment of this group is quite close to

the average for the Mexican sample, but marriage appears to be slightly less common among

non-returning migrants, perhaps reflecting a decision to wait until one returns to Mexico to

settle down and marry. The most noteworthy difference between non-return migrants and

other groups is that the non-return migrants have significantly less Mexican labor market

experience, with an average of about 10 years as opposed to an average near 24 years for the

entire Mexican sample. Two factors help explain this difference. First, the non-returning

migrants have much more migration experience in the US (an average of about 11.3 years

as opposed to 3.3 years for return migrants). Presumably the combination of relative youth

and this greater migration experience has limited their opportunities to acquire labor market
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experience in Mexico.

3 Empirical Model and Estimation Strategy

To test whether or not migration experience is associated with skill acquisition, we measure

the return to accumulated migration in a standard human capital production function similar

to that of Mincer (1974). We can imagine simply augmenting a familiar log earnings

equation to include a vector of variables, Mi, measuring individual i’s accumulated migration

experience up until the time of the survey. Such a model would take the form:

w∗
i = Miβm + Xiβx + Ciβc + εi (1)

Where w∗
i represents the log of monthly earnings in Mexico, Mi is a vector that may include

multiple measures of migration experience, Xi is a vector of economic and demographic

variables including accumulated Mexican labor market experience (MexExpi) the square of

this experience variable, and controls for years of educational attainment and marriage. The

vector Ci contains a series of dummy variables controlling for community of origin, and since

each community is surveyed only in one particular year, this vector also subsumes annual

fixed effects.

Two potential problems emerge in trying to estimate the coefficients βm related to migra-

tion experience in Equation 1. First, the migration experience variables may be correlated

with the error term, εi, so that E(Miεi)6=0. The accumulation of migration experience is

the result of economic decisions. Individuals choose levels of Mi based on the monetary and

non-monetary costs and returns of migration, and their decisions may be constrained by

limited access to credit for the financing of migration costs. Unobserved heterogeneity in the

costs and returns of benefits of migration, as well credit availability will influence the amount
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of Mi that individuals accumulate, and each of these could be correlated with the error term

εi in the earnings equation. For example, ambitious or driven individuals might face lower

non-monetary costs of migration, causing them to accumulate more migration experience

than others, while they also receive higher draws of εi, and thus experience higher earnings.

If this is the case, then OLS estimates of βm will be biased upwards.

A second potential problem related to the OLS estimation of Equation 1 involves the

selectivity of the observed sample. We only observe Mexican earnings for individuals who

are present in Mexico at the time of the survey, so if an individual migrated and did not

return to their community by the date of the survey, we do not observe their potential

Mexican earnings. Let the indicator Si take the value 1 if individual i is surveyed in Mexico,

and 0 otherwise. If E(εi|Si = 1) depends on the regressors included in Equation 1, then the

OLS parameters estimates will be biased.

Let S∗
i represent a latent variable related to whether or not individual i is present in

Mexico at the time of the MMP survey. So far we have described Mi as being one of a

number of measures of migration experience. To fix ideas, we assume here that Mi measures

the number of years of migration experience that individual i has accumulated. We represent

Mi as a censored random variable, where we observe migration experience only if the latent

variable M∗
i is positive. Our basic empirical model consists of the following system:

w∗
i = Miβm + Xiβx + Ciβc + ε1i (2)

S∗
i = ziγz + Xiγx + Ciγc + ε2i (3)

M∗
i = ziγz + Xiγx + Ciγc + ε3i (4)
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where we observe

Si =

 1 if S∗ > 0

0 otherwise.
(5)

Mi =

 Mi if M∗ > 0

0 otherwise.
(6)

wi =

 w∗
i if S∗ > 0;

unobserved otherwise.
(7)

Here Xi, and Ci are as defined above, and zi is a vector consisting of extra regressors affect-

ing both lifetime migration experience and one’s location during the survey year. Equations

3 and 4 are linear, reduced-form approximations of a more complicated stochastic process

determining an individual’s location at the time of the survey, Si, and an individual’s accu-

mulated migration experience, Mi. We will discuss the dynamic process approximated by

these equations later in our discussion of instruments.

Although we will discuss this in more detail when we introduce our specific instruments,

we can think of the instruments zi as a vector of variables measuring exogenous shifts in the

incentives to migrate or return at various stages in the individual’s life. We assume that the

error vector {ε1i, ε2i, ε3i} in the above system is distributed according to a trivariate normal

distribution, and that the earnings and selection errors follow the marginal distribution:

{ε1i, ε2i}∼N ([0, 0], Σ) where Σ =

 σ2 ρ

ρ 1

.

We have assumed that the errors in Equations 2- 4 are normally distributed largely

out of convenience. With instruments zi related to both migration experience and selection,

the model is identified without the assumption of a specific distribution for the errors. In

principle we could use semiparametric methods to estimate the parameters of interest in
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Equation 2. However, we will use the normality assumption in the estimation here to

ease the computational burden of estimation. We may be particularly concerned about the

assumption of normality for migration experience. As a rough check for the plausibility of

this assumption, Figure 1 plots the distribution of total years of U.S. migration experience

for the migrants in the sample. The distribution looks similar to the right tail of a normal

distribution. However, we take the assumption of normality here simply as an approximation

to a more complex stochastic process determining the accumulation of migration experience.

We estimate the parameters of Equations 2-3 using the two-step procedure developed

by Heckman (1974). As Newey and McFadden (1994) demonstrate, a two-step estimator of

this kind can be recast as a method of moments estimator. We follow this approach here,

with the moment conditions modified to account incorporate instruments not included in the

main earnings equation.3 The vector of instruments zi is assumed to be correlated with the

endogenous migration experience variables in the Mi vector, but to satisfy the exogeneity

conditions E(ziε1i) = 0. We will discuss our choice of extra instruments zi below, but first

we outline the moment conditions we use in the estimation.

Let Zs
i refer to the full set of exogenous regressors in the model that enter the selection

equation, so that Zs
i = [zi Xi Ci], and let γ denote the full parameter vector for this equation:

γ′ = [γz γx γc]. The probability that an individual is observed in Mexico is then given by

Prob(Si = 1 |Zs) = Φ(Zs
i γ), where Φ(·) is the standard normal cdf. Our first set of moment

conditions are the elements of the score vector for the Maximum Likelihood estimator of the

parameters in Equation 3:

m1(γ̂) =
∑

i

Zs
i
′
[
(Si − Φ(Zs

i γ̂))
φ(Zs

i γ̂)

Φ(Zs
i γ̂)(1 − Φ(Zs

i γ̂))

]
= 0 (8)

3See Meijer and Wansbeek (2007) for a full exposition of the GMM implementation of the Heckman
two-step model with endogenous regressors.
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The remaining moment conditions are based on the orthogonality of the exogenous vari-

ables and the errors in Equation 2:

m2(β̂, γ̂) =
∑

i

Zw
i

′Si(wi − X̃iβ) (9)

Here X̃i = [Mi Xi Ci λ̂i] and β′ = [βm βx βc ρ] represent the full set of regressors and

parameters included in the earnings equation, with the Heckman lambda, λ̂i =
φ(Zs

i γ̂)

Φ(Zs
i γ̂)

being

added as a regressor to control for E(ε1i | Si = 1). The vector Zw
i = [zi Xi Ci λ̂i] is

the complete set of instruments that are assumed to be exogenous to the error term in the

earnings equation. We use the efficient two-step procedure of Hansen (1982) to estimate

the parameters [γ β] and calculate standard errors.

3.1 Choice of Instruments

We use labor market shocks in the United States during an individual’s teenage years as in-

struments for migration experience. Although we do not specify a behavioral model here, the

justification for a relationship between labor market shocks in the U.S. and the accumulation

of migration experience is straightforward, and changes in U.S. labor demand have elsewhere

been used as exogenous shifts in the incentives to migrate and stay abroad (for example, see

Schnabl 2007). Simple static models often result in the condition that migration will only

occur if the expected wage in the foreign country, net of costs, exceeds the expected wage

in the home country. Furthermore, these models suggest that the incentive to migrate is

monotonically increasing in the net expected wage gap between the two countries. Harris

and Todaro (1970) offers the canonical version of such a model. However, even in more com-

plicated dynamic models of migration, including those developed by Thom (2008), Bellemare

(2007), and Colussi (2006), the incentive to migrate in any given period is increasing with
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the expected wage gap.

We claim that individuals who grow up during periods of better labor market conditions

in the U.S. should form more positive expectations about the wage gap between the United

States and Mexico as they update their beliefs about opportunities abroad. Higher expec-

tations about the wage gap between the U.S. and Mexico are in turn expected to increase

the migration experience that an individual accumulates. It is well documented that the

propensity to migrate peaks during an individual’s early twenties.4 This pattern is also

confirmed in our data. Figure 2 displays the histogram of the age at which migrants in our

total sample first migrated. Indeed, individuals in our sample appear to be most prone to

migrating when they are around 20 years old. Thus, it seems reasonable to assume that

information about labor market opportunities in the United States may be most influential

in shaping expectations about future conditions in the U.S. during and slightly before these

age ranges, as individuals start to make independent labor market and mobility choices.

Using instruments related to U.S. labor market shocks in one’s teenage years, our source

of identification for the effect of migration experience on earnings becomes the differences in

the observed migration and earnings outcomes across different cohorts of Mexican workers.

Consider two individuals, both sharing the same observable characteristics, such as age,

education, and work experience. If one of these individuals was born into a cohort that lived

through a more positive early sequence shocks in the United States labor market than the

other, we would expect this individual to accumulate more lifetime migration experience

since he or she lived through a period offering greater incentives to migrate. This is the

source of exogenous variation in the incentives to migrate that we try to capture with our

instruments.

By adopting this identification strategy, we are assuming that there do not exist inde-

4See Lucas (1997) on this trend among internal migrants in developing countries
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pendent cohort effects for earnings that might be correlated with the sequence of U.S. labor

market shocks that each cohort lived through during its teenage years. We might worry that

cohort effects could be very highly correlated with characteristics that vary or grow over

time such as Mexican work experience. However, since our data come from multiple survey

years, we observe individuals from the same cohort with different levels of these time-varying

characteristics.

Another potential problem with our instruments could arise if there exist independent

effects of age which are not summarized in our measures of work experience and education.

In our specifications we do not include age because of the resulting problems of collinear-

ity. Even after conditioning on experience and education, age could still be simultaneously

correlated with earnings and with the U.S. labor market shocks, potentially invalidating our

instruments. We checked for this possibility by including a function of age in the earnings

equation resulting in very imprecise estimates of the effect of migration. While this robust-

ness check remained inconclusive, the problem is again somewhat mitigated by the fact that

we observe different individuals in multiple survey years. Persons of the same age could have

experienced different U.S. labor market shocks depending on the year in which they were

surveyed.

To create instruments that measure U.S. labor market shocks in different years of an

individual’s life, we use U.S. earnings data from the Current Population Survey. The se-

quence of shocks that we estimate reflects the labor market trends in the most important

destination States for Mexican migrants. Three states dominate as U.S. destinations in our

sample: California, Texas, and Illinois. These three states account for the destinations of

over 80% of the person-years spent in the United States, and no other state comes close

to matching the individual contributions of these three states over the time period that we

consider. Since migrants are primarily going to California, Texas, and Illinois, shocks to the
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labor markets in these states should be particularly important in altering the incentives of

Mexican individuals to migrate or stay in the United States. We aggregate the information

contained in these three sequences into one index of labor market conditions in the parts of

the U.S. that are most relevant for the migrants in our sample.

To measure shocks to the California, Texas, and Illinois labor markets for a given year,

we gather annual labor income data on full-time male workers, aged 15-64 years, from the

March Current Population Survey for the years 1964-2000. Using this data, we estimate a

log labor market income equation of the following form:

wus
it = β0 + β1Xi + β2µt + β3Califi + β4Texasi + β5Illinoisi

+β6Calif×µt + β7Texas×µt + β8Illinois×µt + εi (10)

Here Xi is a vector of individual characteristics including potential experience, the square

of potential experience, educational attainment, and dummy variables indicating marriage

and inclusion in a non-white racial group. The vector µt is a series of dummy variables indi-

cating survey years, and Califi, Texasi, and Illinoisi are dummy variables indicating resi-

dence in either California, Texas, or Illinois, respectively. The interaction vectors Calif×µt,

Texas×µt, and Illinois×µt are added to pick up yearly shocks unique to California, Texas,

and Illinois.

To measure the shocks to the U.S. labor markets, define CalifShockt = β̂3 +(β̂2 + β̂6)d
t,

where dt is a vector that indicates year t. Similarly, define TexasShockt = β̂4 + (β̂2 + β̂7)d
t

and IllinoisShockt = β̂5 + (β̂2 + β̂8)d
t for Texas and Illinois, respectively. To filter out some

of the excess noise in these labor market shocks, we create smoothed shocks CalifShockt

, TexasShockt, and IllinoisShockt for a given year t by taking the average of the basic
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labor market shocks over the years t − 1, t, and t + 1. Figure 3 graphically summarizes the

time-path of these smoothed labor market shocks.

Let tia refer to the year in which individual i is a years of age. We use the sequences

of smoothed state specific labor market shocks estimated above to create a single index of

U.S. economic conditions, USShocktia , that aggregates the state specific shocks in year tia.

State shocks are weighted so as to reflect the importance of each state to the flow of Mexican

migrants. For example, the weight for California, ωC is found by adding up the total number

of person-years in which we observe anyone in our data set living in California, and dividing

by the total number of person-years for which we observe someone living in California, Texas,

or Illinois. The weights found in this manner are ωC = 0.703 ωTX = 0.152, and ωIL = 0.145.

The USShocktia terms formed with these weights are:

USShocktia = ωCCalifShocktia
+ ωTXTexasShocktia + ωILIllinoisShocktia (11)

We take as our instruments the vector [USShockti,15 USShockiti,17 USShockiti,19 ]. Our

instruments are thus measures of U.S. labor market shocks for the years during which an

individual was aged 15, 17, and 19 years. Since the smoothed shocks use information on

labor market conditions the year before and year after a particular year t, these shocks

thus aggregate information on the entire sequence of labor market shocks that an individual

experienced between the ages 14-20. Since the late teens and early twenties are the age ranges

in which individuals are most prone to first migrating, our instruments measure U.S. labor

market conditions at precisely the time when individuals should start becoming sensitive to

such information.
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4 Estimation Results

4.1 OLS Specifications

As a first step, we estimate Equation 2 by OLS, both to offer a baseline set of results to which

we can compare the selection model estimates, and to further describe the raw patterns in

the data. In Table 2 we first present basic OLS results using different measures of migration

experience in the Mi vector. For all specifications, we report robust standard errors. In the

first column, we present results for a basic specification without variables summarizing US

migration experience. We find a small but statistically significant return to Mexican labor

market experience which declines with the amount of experience, but is about .03% per year

at 20 years of experience. We estimate the return to education to be about 5.7% for each

additional year of schooling. There is a substantial marriage premium of about 8.1% for the

earnings of married men.

In the next column we include a dummy for any migration experience to our basic spec-

ification. None of the coefficient estimates from the first specification have changed sub-

stantially. The coefficient on the dummy for any migration experience suggests a migration

premium of about 1.7%, but this is not statistically significant.

In the third column we consider the number of years the individual has spent working in

the United States as our measure of migration experience, rather than the dummy variable.

As before, the inclusion of this regressor does not significantly alter the coefficients on the

other covariates. Since US experience is measured in years the results are directly comparable

to the returns to education and experience. The coefficient on US experience is 0.022 and

statistically significant at the 1% level. These point estimates therefore suggest that the

marginal effect of US migration experience on Mexican earnings is more than twice as large

as the marginal effect of Mexican experience on Mexican earnings. However, the return to
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one year of education is still much larger than the return to either US or Mexican experience.

4.2 Return to Short Migration

We now consider an alternate set of migration variables in the Mi vector consisting of dummy

variables indicating different levels of migration experience: no migration, migration of less

than one year, 1-2 years, 2-3 years, and more than 3 years of migration experience. We do

this to generate a set of results comparable to those of Lacuesta (2006), who argues that

the inclusion of such variables as regressors in a wage equation can allow for the separate

identification of the direction of selectivity into migration and the presence of skill-upgrading.

Lacuesta argues that skill-upgrading should be a timely process, and thus we can assume

that individuals who return after very short stints abroad, perhaps less than a year, have

not had time to acquire the same level of skills as someone staying abroad for two or three

years. Thus, if we include a set of dummy variables capturing the effects described above, we

can detect skill-upgrading if the coefficients on the dummy variables for successively higher

levels of experience get larger and larger. On the other hand, if we observe that individuals

with migration experience levels of less than a year are reaping the same migration premium

as indiviudals who have stayed for several years, then this could be interpreted as evidence

that migrants are positively selected, accounting for the higher Mexican earnings of migrants,

and higher levels of migration experience do not seem to add to Mexican earnings through

some skill-upgrading channel. Indeed, Lacuesta does not find a significant wage premium

for indiviudals in experience categories beyond the “less than one year” category, and he

concludes that such a result suggests the absence of skill-upgrading.

In columns 4 and 5 of Table 2 we replicate Lacuesta’s approach using our data. Our

results reveal that migrant workers spending only a short time in the United States do not

experience an earnings premium. Indeed, there appears to be a small penalty. There is only
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a statistically significant wage premium for individuals staying longer than 3 years. In the

second column, we include the linear term in US migration experience and the dummy for

less than one year of experience. Again, in this specification, individuals staying less than

one year do not experience an earnings premium, and we find almost the same return to

migration experience (2.1%) as in the basic OLS specification using the entire sample. This is

consistent with the idea that skill-upgrading is largely responsible for the positive association

between US migration experience and earnings in Mexico. We explain the differences between

our results and those found in Lacuesta (2006) as stemming from some of the limitations of

his data. The Mexican Census data do not reveal the life experience of migration but only

migration experience accumulated during the last five years, which induces a right-censoring

of this important variable. This type of censoring will incorrectly classify as non-migrants

older workers who accumulated migration experience in their youth.

4.3 Results from the Selection Model

Table 3 presents parameter estimates for all equations of the full selection model in Equa-

tions 2-3. We use three instruments to estimate the equation: USShockit15 USShockit17

USShockit19 . In the first column of Table 3, we report results for the wage equation. We

estimate the return to US experience to be large and statistically significant. A one year

increase in US migration experience is estimated to increase monthly labor income by about

9.9%. Neither the coefficient on MexExp nor the coefficient on the square of this variable

are found to be statistically significant. However, as before, we find a positive and significant

return to education of about 6.1% per year, but now we find a lower marriage premium of

about 5.0%. The coefficient on the λ̂ selection term is negative (-0.328) but statistically

insignificant. The negative coefficient on λ̂ would suggest that selection into the sample is

negatively correlated with earnings. We also fail to reject the null hypothesis in Hansen’s J
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test for the overidentifying restrictions, offering some limited support for the exogeneity of

our instruments.

To assess the strength of the instruments in explaining migration experience when the

selection term is included as a regressor in our various specifications, the second column

presents the equation for US migration years. The instruments perform well even with the

inclusion of the selection term, although the estimated coefficient on the USShockit17 is

negative for this specification. The F-statistic for the instruments is 47.95, and we do not

have a weak instruments5 problem even after including the Heckman lambda which is also a

function of the instruments. In the third column, we also present estimation results for the

selection equation. The instruments have the expected sign. After experiencing positive US

labor market shocks in the youth, individuals are less likely to be in Mexico at the time of

the survey.

Our results do not suggest that sample selection is driving the positive relationship be-

tween US migration experience and earnings in Mexico. After correcting for the endogeneity

of US migration experience, we find a much larger return to migration experience than the

one found in the OLS specifications. This is consistent with the notion that individuals with

lower levels of unobservable skill or ability may be the ones accumulating more migration

experience in our sample, thus biasing the estimated effect of migration experience down-

wards in OLS regressions. Notice that we reach the same conclusion from the results in table

2 when we replicate the regressions from Lacuesta (2006).

4.4 Robustness Check

One possible problem with the specifications considered here is that they pool together data

on individuals observed over the long interval 1987-2007. We may be worried that the model’s

5See Stock et al. (2002) for a survey of the literature on weak instruments.
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true coefficients may have changed over time. As a robustness check and as a way to explore

possible changes in the return to U.S. experience, we split the sample into two groups: those

interviewed during 1987-1996, and those interviewed during 1997-2007. Table 4 reports the

results when the full selection model is estimated separately for each group, with total years

of migration experience being the endogenous regressor. We estimated a return to total U.S.

migration experience of 11.7% and 9.1% for the two samples, respectively. It is reassuring

that we get rather similar estimates using the two different samples. However, using the

1997-2007 sample, we are able to reject the null hypothesis of Hansen’s J test, which raises

concerns about the possibility that the instruments may be correlated with the earnings

error term.

5 Explaining the Return to Migration

The results of the previous section suggest that time spent in the United States is rewarded

in the Mexican labor market, and that the rate of return to one year in the United States may

be substantially higher than the return to one year spent in the Mexican labor market. But

what is driving this result? Our main hypothesis has been that individuals learn skills in the

United States that are transferable to the Mexican labor market and that the high return to

migration experience reflects the relative scarcity of these skills compared to skills acquired

while working in Mexico. However, the extent of skill-upgrading could depend on factors

such as the legal status of a migrant. For example, if undocumented workers are relegated to

sectors of the economy offering fewer opportunities for learning, one would expect to observe

lower returns to undocumented experience.

We also consider two possible mechanisms outside of skill-upgrading that might account

for a positive return to migration experience: occupational change and entrepreneurial activ-
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ity. Migrants in the United States may be exposed to occupations in the United States that

differ from their pre-migration occupations in Mexico. Such experience may cause return

migrants to move into these new occupations in Mexico. If these new occupations are asso-

ciated with higher earnings in Mexico, then this mechanism could explain the high return to

U.S. experience found in the data. It could also be the case that migration allows individuals

to overcome credit constraints and raise the capital necessary to start their own business.

If this is common, then the increase in earnings following migration could reflect the higher

wages that follow business ownership, rather than any skill-upgrading taking place in the

United States.

The MMP data do allow us to track legal status during migration, occupation and busi-

ness ownership over the course of an individual’s life. In theory, the competing channels

through which migration influences Mexican s could be de-tangled by augmenting the earn-

ings equation in our selection model to include legal status, occupation and business own-

ership. However, since legal status, occupation and business ownership are all the result of

economic decisions and are thus endogenous, one could not properly insert these variables

in the selection model without a large set of additional instruments. Lacking instruments

for all endogenous regressors, we examine some rough features of the data in this section to

explore the plausibility of each of these explanations for the positive influence of migration

experience on earnings.

The first column Table 8 reports the results for an OLS regression of labor income when

years of documented experience and undocumented experience enter as separate regressors.

We find a higher return (3.3%) for documented experience than for experience as undoc-

umented worker (1.6%). However, we only marginally reject the null hypothesis of equal

coefficients. The relatively small number of legal migrants in the sample likely contribute

to this imprecision. Overall, it seems that both documented and undocumented work ex-
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perience are associated with very high premiums which are much larger than the premium

associated with Mexican labor market experiences.

To investigate whether the return to migration experience might reflect a change in oc-

cupational choice after return migration, we divide occupation into 7 categories: Agriculture,

Manufacturing - Supervisors, Manufacturing-Skilled, Manufacturing-Operators, Manufacturing-

Unskilled, Service Sector, and Other. Table 5 reports the fractions of the sample working in

these various occupations during the survey year. Relative to non-migrants, return migrants

are more likely to work in agriculture, a sector with relatively low wages. If more labor mar-

ket experience in the US helps migrants to move to better paying sectors of the economy this

factor could explain the earnings premium we have uncovered. To explore whether or not

migration alters the distribution of occupations for return migrants, Tables 6- 7 report the

distribution of current occupations conditional on an individual’s first occupation in Mexico,

both for return migrants and non-migrants.6 For example, the row labeled “Agriculture”

in Table 6 considers return migrants who first worked in Agriculture in Mexico, and the

columns of that row give the percentages of these workers engaged in various occupations

at the time of the survey. So 52.74% of migrants whose first Mexican occupation was in

agriculture are still working in that sector, while 14.01% are now working in skilled manu-

facturing jobs. We compare these transition rates for migrants with those of non-migrants

in Table 7. We find that the transition rates for migrants and non-migrants look quite

similar. One striking difference is that migrants are more likely than non-migrants to change

their occupational category from Other to either Skilled Manufacturing or Agriculture. Also,

migrants who start out as Skilled or Unskilled Manufacturing workers appear more likely

than non-migrants to transition into Agriculture. Since agricultural workers tend to receive

lower wages, this does not seem to offer an explanation for the return to U.S. migration

6In most cases, individuals start working in Mexico before their first trip to the United States.
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experience. However, it could be the case that migration allows return migrants to purchase

agricultural land and thus become farm owners as opposed to hired agricultural labor. Over-

all, the data do not appear to support the notion that the return to migration is explained

by occupational transitions.

It could be the case that return migrants use their savings from the US to start a business

Dustmann and Kirchkamp (2002). If the reported labor income of these return-migrants

includes business income, then the higher return to US experience would reflect the influence

of migration on rates of entrepreneurship. In Table 5, we find some supportive evidence for

the notion that migrants become entrepreneurs after returning from their migration trips

from the US. Whereas before migration only 6.7% of return migrants own their businesses,

around 31% of return migrants are business owners at the time of survey compared to 25.7%

business ownership rates in the full Mexican sample. This surely reflects the effect of age,

but we cannot exclude the possibility that migration experience increases business ownership

rates.

In the second column of Table 8 we present the results for labor income regressions

that include migration experience, business ownership dummies, and occupational status

dummies as regressors. While we do find substantial premia to working in certain sectors

or owning a business, the coefficient on U.S. migration experience virtually identical to the

coefficient estimated in column 5 of Table 2. Thus, it seems unlikely that US migration

experience raises earnings by helping migrants to move to better occupations or start a

business.

Finally, to further test for the plausibility of the skill-upgrading hypothesis, we define

a new variable “Relevant US Experience,” which measures the number of years that an

individual has worked in an occupation in the US that matches their current occupation in

Mexico. We may be concerned if job experiences in the U.S. change one’s occupational choice
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in Mexico, but we have found earlier that these transitions do not seem to be much larger for

migrants compared to non-migrants. Thus, the return to Relevant Experience could better

measure the extent of skill upgrading within a given occupation. In Table 8 we include this

variable in the OLS regressions (columns 3 and 4) and find that the coefficient on Relevant

US Experience is twice as large as the OLS coefficient on any US experience and statistically

significant. If we include both a total measure of US migration experience and Relevant

Experience the coefficient on Relevant Experience is found to be statistically significant, and

more than four times as large as the coefficient on total US migration experience (columns

3 and 4). Thus, a promising explanation for our findings may be that migrants experience

higher earnings due to occupation-specific skills that they learn while working in the United

States.

6 Conclusion

In this essay we investigate whether migrants upgrade their skills during their stay abroad,

and whether there are differences between documented and undocumented workers. We

find that the level of an individual’s U.S. migration experience is positively related to that

individual’s earnings upon returning to Mexico, and that the return to a year of migra-

tion experience is substantially larger than the return to a year of Mexican labor market

experience. We obtain our results by estimating a sample selection model that accommo-

dates endogenous regressors, and we use variables related to shocks to labor markets in the

United States as instruments for accumulated migration experience. Overall, our findings

support the skill-upgrading hypothesis, and do not suggest that migration increases earnings

by increasing entrepreneurship or occupational mobility.
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7 Tables and Figures

Table 1: Summary Statistics of Important Variables for Different Sub-samples

Mexican Sample US Sample
Total Mexican Return Non-Migrants Non-Return
Sample Migrants Migrants

Log Earnings (Deflated) 14.825 14.814 14.830
(0.755) (0.761) (0.752 )

Age 41.532 41.760 41.439 37.409
(11.370) (11.216) (11.432) (10.173)

Education (years) 6.685 5.684 7.093 6.757
(4.692) (4.016) (4.883) (3.719)

Marriedb 0.894 0.930 0.880 0.857
(0.307) (0.255 ) (0.325) (0.351 )

MexExp 24.392 21.809 25.446 9.978
(12.076) (11.838) (12.014) (9.130)

Ever Migratedb 0.290 1 0 1
(0.454)

US Migration Years 0.960 3.311 0 11.300
(2.799) (4.387) (8.353)

N 8070 2340 5730 1339
Standard deviations in parentheses. Note that migrants can have different legal status on separate
trips. Earnings are deflated by Price level in Mexico (2000=100). The variable MexExp measures
accumulated years of work experience in the Mexican labor market. The symbols *, **, and ***
indicate statistical significance at the .1, .05, and .01 levels, respectively.
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Figure 1: Distribution of Years of US Migration Experience
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®The distribution of total years of migration experience in the United States among
the 3679 individuals with migration experience in the total sample.
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Figure 2: Distribution of the Age at First Migration
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The histogram of age at first migration for the 3696 migrants in the sample,
pooling both return migrants and those observed in the United States.
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Figure 3: Smoothed State-Specific Labor Market Shocks Estimated from CPS Data
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Table 2: OLS regression results for complete sample. Dep. Variable: Log Earnings

(1) (2) (3) (4) (5)
MexExp 0.007*** 0.007*** 0.010*** 0.009*** 0.010***

(0.003) (0.003) (0.003) (0.003) (0.003)
MexExp2/100 -0.012*** -0.012*** -0.015*** -0.014*** -0.016***

(0.005) (0.005) (0.005) (0.005) (0.005)
Education 0.057*** 0.058*** 0.059*** 0.058*** 0.059***

(0.002) (0.002) (0.002) (0.002) (0.002)
Married 0.081*** 0.080*** 0.073*** 0.078*** 0.075***

(0.024) (0.024) (0.024) (0.024) (0.024)
US Migration 0.017

(0.018)
US Mig. Years 0.022*** 0.021***

(0.004) (0.004)
Less than 1 Years of Mig. Experience -0.057** -0.062***

(0.024) (0.024)
1-2 Years of Mig. Experience -0.003

(0.031)
2-3 Years of Mig. Experience 0.052

(0.038)
More than 3 Years of Mig. Experience 0.139***

(0.031)
N 8070 8070 8070 8070 8070
R2 0.303 0.303 0.308 0.306 0.309
The sample for each set of results pools observations from the 1987-2007 surveys. Robust standard
errors in parentheses. All regressions include community fixed effects (not reported) The variable
MexExp measures accumulated years of work experience in the Mexican labor market. The symbols
*, **, and *** indicate statistical significance at the .1, .05, and .01 levels, respectively.
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Table 3: Selection Model Estimation Results

Wage equation US Migration Years Selection Equation
US Migration Years 0.099***

(0.036)
MexExp 0.005 0.041* 0.242***

(0.009) (0.021) (0.010)
MexExp2/100 0.000 -0.283*** -0.286***

(0.019) (0.037) (0.028)
Education (years) 0.061*** -0.045*** 0.056***

(0.003) (0.007) (0.007)
Married 0.050 0.326*** 0.055

(0.033) (0.084) (0.080)
US Shock Age 15 6.032*** -4.515***

(1.094) (1.073)
US Shock Age 17 -4.171*** -1.307

(1.604) (1.618)
US Shock Age 19 14.796*** -9.099***

(1.421) (1.195)

λ̂ (Heckman Lambda) -0.328 4.660***
(0.248) (0.230)

Earnings Observations 5003 5003 5003
Selection Observations 5954 5954 5954

Hansen’s J Statistic 2.989
Degrees of Freedom 2

F-test stat (Mig. Years) 47.95***
Degrees of Freedom (3,4902)

The sample for each set of results pools observations from the 1987-2007 surveys. All regres-
sions include constants and community fixed effects (not reported) The variable MexExp
measures accumulated years of work experience in the Mexican labor market. The symbols
*, **, and *** indicate statistical significance at the .1, .05, and .01 levels, respectively.
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Table 4: Selection Model Estimation Results for Subsamples

1987-1996 1997-2007
US Migration Years 0.117* 0.091**

(0.067) (0.043)
MexExp -0.016 0.002

(0.029) (0.010)
MexExp2/100 0.079 0.001

(0.076) (0.020)
Education (years) 0.063*** 0.058***

(0.004) (0.003)
Married 0.083 0.048

(0.095) (0.031)

λ̂ (Heckman Lambda) -0.417 -0.398
(0.531) (0.309)

Earnings Observations 1974 2962
Selection Observations 2399 3422

Hansen’s J Statistic 0.240 7.556**
Degrees of Freedom 2 2

F-test stat (Mig. Years) 16.92*** 27.48***
Degrees of Freedom (3,1928) (3,2900)

All regressions include constants and community fixed effects (not
reported) The variable MexExp measures accumulated years of
work experience in the Mexican labor market. The symbols *, **,
and *** indicate statistical significance at the .1, .05, and .01 lev-
els, respectively.
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Table 5: Summary Statistics of Occupations and Business Ownership

Full Mexican Sample Return Migrants Non-Migrants
Fraction N Fraction N Fraction N

Occ: Other 0.369 8070 0.286 2340 0.403 5730
Occ: Agriculture 0.268 8070 0.331 2340 0.242 5730
Occ: Manufacturing 0.014 8070 0.011 2340 0.014 5730

Supervisors
Occ: Manufacturing 0.198 8070 0.209 2340 0.194 5730

Skilled
Occ: Manufacturing 0.014 8070 0.011 2340 0.016 5730

Operators
Occ: Manufacturing 0.105 8070 0.113 2340 0.102 5730

Unskilled
Occ: Services 0.032 8070 0.038 2340 0.029 5730
Own Business 0.257 8070 0.279 2340 0.247 5730
Own Business 0.067 1875

Before Migration
Own Business 0.310 1875

After Migration
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Table 8: Supplementary OLS Regressions on the Effect of Occupation and Business Owner-
ship

(1) (2) (3) (4)
US Migration Years 0.022*** 0.007*

(0.004) (0.004)
Relevant U.S. 0.043*** 0.036***

Experience (0.007) (0.008)
US Mig. Years (doc.) 0.033***

(0.007)
US Mig. Years (undoc.) 0.016***

(0.004)
MexExp 0.010*** 0.007*** 0.007*** 0.007***

(0.003) (0.002) (0.002) (0.002)
MexExp2/100 -0.016*** -0.009** -0.010** -0.011**

(0.005) (0.005) (0.005) (0.005)
Education 0.059*** 0.050*** 0.049*** 0.049***

(0.002) (0.002) (0.002) (0.002)
Married 0.074*** 0.066*** 0.067*** 0.066***

(0.024) (0.023) (0.023) (0.023)
Occ: Agriculture -0.327*** -0.352*** -0.350***

(0.023) (0.023) (0.023)
Occ: Supervisors 0.129*** 0.131*** 0.129***

(0.047) (0.048) (0.047)
Occ: Skilled -0.039* -0.048** -0.046**

(0.021) (0.021) (0.021)
Occ: Operators -0.144** -0.146** -0.144**

(0.059) (0.059) (0.059)
Occ: Unskilled -0.140*** -0.153*** -0.151***

(0.027) (0.027) (0.027)
Occ: Service -0.076* -0.084** -0.084**

(0.041) (0.041) (0.041)
Business Owner 0.074*** 0.081*** 0.078***

(0.019) (0.018) (0.018)
N 8070 8070 8070 8070
R2 0.309 0.333 0.336 0.336
Robust standard errors in parentheses. All regressions include community fixed effects (not reported).
The variable Revlevant U.S. Experience measures the number of years spent in the United States
during which the individual was employed in the same industry in which they are currently employed
in Mexico. The variable MexExp measures accumulated years of work experience in the Mexican
labor market. The symbols *, **, and *** indicate statistical significance at the .1, .05, and .01
levels, respectively.
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