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This study examines the impact of remittances on the Mexican labor market, focusing on formal 

labor participation in municipalities from 2013 to 2023. The research aims to answer three key 

questions: First, how do remittances influence participation in the formal labor market within 

Mexican municipalities? Second, are these effects consistent across different genders and age 

groups? Finally, what mechanisms drive the impact of remittances on labor supply in these areas? 

Utilizing municipal data from the Banco de México and the Instituto Mexicano del Seguro Social, 

and employing instrumental variables in a two-stage least squares (2SLS) approach to address 

endogeneity, the research finds that remittances lead to a reduction in formal employment, with a 

more significant effect observed among women. Additionally, the research highlights the 

importance of considering gender and age differences in analyzing labor market dynamics 

influenced by remittance flows, emphasizing the sensitivity of young women and women in their 

40s to 60s. The study explores mechanisms such as enhanced educational attainment, which delays 

entry into the labor market; and the growth of informal employment, which offers flexible income 

opportunities.





1. Introduction
It is well understood that individuals often migrate from one location to another seeking better 

opportunities to enhance their job prospects and, ultimately, improve the well-being of their 

families and close ones left behind. This improvement often comes through remittances sent back 

to their country of origin. According to the World Bank, in 2012, remittances in Mexico 

represented 1.8 percent of the GDP; a decade later, this number rose to 4.2% of the GDP. It is not 

surprising that such substantial amounts of money could have an impact on societal characteristics. 

The objective of this study is to analyze the impact of remittances on the Mexican labor market, 

specifically on formal employment. On the one hand, remittances can reduce labor force 

participation by increasing the reservation wage. On the other hand, remittances may allow 

recipients to overcome liquidity constraints that prevent the creation of new enterprises. 

Additionally, these transfers can also stimulate local economies by enhancing consumption and 

investment capabilities. As families receive remittances, their purchasing power improves, leading 

to increased demand for goods and services, which can boost employment.

According to the United Nations, as of 2020, 10,853,105 Mexicans were residing in the United 

States. The amount of remittances sent back to Mexico has shown considerable growth, increasing 

from about USD 23 billion in 2013 to about USD 63 billion in 2023, according to the Banco de 

México. 







2. Links to Theory

2.2. The neoclassical model of labor-leisure choice

𝑈 =  𝑓(𝐶;  𝐿)                                                                    (2.1)
impact on an individual’s utility from dedicating an additional hour to leisure 

An individual’s choices regarding leisure and consumption are restricted by

to as ’non labor income’ and is symbolized by V. If h represents the 

wage, the individual’s budget constraint is expressed by the equation:C =  wh +  V                                                               (2.2)

 It is important to note that the budget constraint ignores savings. While this simplification is probably not very 
restrictive, it is worth considering the potential relevance and consequences of not accounting for savings. Ignoring 
savings means the model does not capture intertemporal choices, where individuals allocate resources over time, or 
the buffering role of savings against income shocks. Nevertheless, this model serves as an excellent starting point for 
analyzing labor supply behavior.











illustrates two distinct scenarios in the source country concerning labor demand following 

emigration. In the first scenario, without remittances, labor demand decreases from VMP1 to 

VMP2, leading to a decline in wages. In the second scenario, with remittances, labor demand 

escalates from VMP1 to VMP3, resulting in an increase in wages. It is important to note, however, 

that the portion of income remitted back to the source country needs to be significantly large for 

there to be an upward effect on 

reservation wage. Besides, there’s an increase in labor demand driven by the higher demand for 

, it’s clear that higher educational 

in depth is key to recognizing the complex role these financial contributions play in the country’s 



3. Literature Review

𝑌𝑛𝑗 = β0 + β1𝑟𝑒𝑚 + β2𝑋𝑛 + ε𝑛𝑌𝑛𝑗  𝑋𝑛 ε𝑛

𝑋𝑛

ε𝑛



 It means “the proportion of the employed population that works less than 35 hours per week involuntarily 
(i.e., in involuntary part-time employment), plus the proportion of employed persons who work more than 
48 hours per week with earnings between one and two minimum wages, and those who work more than 35 
hours per week with earnings below the minimum wage (i.e., in precarious employment).”











 Which measures the extent to which individuals in different municipalities are affected by changes in unemployment 
rates in the destination country, the United States, depending on the state where the Mexican migrants are located.
 







5. Specification
To address endogeneity, many studies have utilized instrumental variables associated with shocks 

in the destination country. For example, Cuadros-Menaca and Gaduh (2020) employed 

instrumental variables from the remittance-sending country by analyzing the monthly 

unemployment shock of the destination country. This shock was quantified by the deviation from 

its average over the previous 12 months compared to its pre-crisis unemployment rate. Similarly, 

Orrenius et al. (2010) used migrant-weighted measures of U.S. wages, derived from the Current 

Population Survey (CPS) and the Covered Employment and Wages (CEW) data, which also reflect 

economic shocks in the destination country.

Continuing along these lines, Ambrosius et al. (2021) implemented an instrumental variable (IV) 

method that uses U.S. unemployment rates—adjusted by the Mexican migrant distribution—as an 

instrumental variable for remittances. This approach can be represented as follows:

𝑈𝑛𝑒𝑚𝑒𝑥𝑝𝑖𝑡 = ∑ 𝑈𝑛𝑒𝑚𝑘,𝑡𝐾
𝑘=1 × 𝐷𝑖,𝑘

This equation emphasizes the consistent theme of utilizing shocks in the destination country's 

economy as instrumental variables across various studies. It is also the method adopted in our 

analysis. In this context, 𝑈𝑛𝑒𝑚𝑒𝑥𝑝𝑖𝑡 reflects the weighted rate of unemployment exposure for 

Mexican individuals from municipality 𝑖 in the US at time 𝑡, where 𝑡 represents each distinct 

quarter-year period from 2013 to 2023.  𝑈𝑛𝑒𝑚𝑘,𝑡 represents the unemployment rate in US state 𝑘 

at time 𝑡, and 𝐷𝑖,𝑘 indicates the share of migrants from municipality 𝑖 residing in US state 𝑘. This 

migrant proportion is derived from the stock of consular registrations accumulated in each US state 

from 2002 to 2022 . While we know that not all Mexican migrants obtain the consular registration, 

the stock of these registrations provides a good estimate of the distribution of migrants in each 

U.S. state from each Mexican municipality 𝑖.

 The consular registration is a document issued by Mexican Consular Offices. It not only certifies a person’s 
nationality and identity but also officially records their presence as a Mexican national living abroad.



Following the approach used by Ambrosius et al. and other researchers, this analysis employs the 

logarithm of the shock instead of the direct shock value. Wooldrige (2018) points out that linear 

relationships are often insufficient for capturing the complexities of economic dynamics. 

Fortunately, integrating non-linearities into regression analysis can be effectively achieved by 

redefining dependent and independent variables to include logarithmic transformations. A 

significant advantage of using logarithms for the dependent variable is that it enables the 

interpretation of regression coefficients as elasticities, especially when the independent variable is 

also expressed in logarithmic terms. This transformation means that a percentage change in one 

variable will lead to a proportional percentage change in another, thereby simplifying the 

understanding of how one variable influences another.

This method is applied in the first stage of our specification, which is outlined as follows:𝑙𝑜𝑔(𝑟𝑒𝑚𝑝𝑐𝑖𝑡) = α0 + α1𝑙𝑜𝑔(𝑈𝑛𝑒𝑚𝑒𝑥𝑝𝑖𝑡) + α2𝑋𝑖 ∗ 𝑇𝑟𝑒𝑛𝑑𝑡 +  α3𝐴𝑖𝑡  + δ𝑖 + δ𝑡 + μ𝑖𝑡
where 𝑙𝑜𝑔(𝑟𝑒𝑚𝑝𝑐𝑖𝑡), is the natural logarithm of the remittances per capita sent by individuals 

from municipality i at time t, serving as the dependent variable. α0 is the intercept of the regression. 𝑙𝑜𝑔(𝑈𝑛𝑒𝑚𝑒𝑥𝑝𝑖𝑡) is the natural logarithm of the weighted unemployment exposure in the U.S. for 

migrants from municipality 𝑖 at time 𝑡; this variable serves as a crucial independent variable, 

capturing the economic conditions affecting migrants and, consequently, likely influencing 

remittances. The matrix 𝑋𝑖 contains time-invariant control variables, such as economic units, 

population density, migration intensity index, proportion of people in poverty, and the proportion 

of individuals attending secondary school. Additionally, the number of ATMs per 10,000 people, 

denoted as 𝐴𝑖𝑡, is included as control variable. This variable varies each quarter-year throughout 

the entire period but is not interacted with the trend. Parameters δ𝑖 and δ𝑡 refer to municipality and 

year–quarter fixed effects. The first accounts for unobserved characteristics that are constant over 

time for each municipality, while the second addresses effects that impact all municipalities 

simultaneously, such as macroeconomic factors that vary seasonally. This approach ensures that 

the observed variations in our dependent variable, 𝑙𝑜𝑔𝑟𝑒𝑚𝑝𝑐𝑖𝑡, can be directly attributed to the 

study's variables of interest, thereby eliminating potential noise caused by unrelated external 

factors.



In the second stage of the 2SLS estimation, we relate the instrumented variable 𝑙𝑜𝑔(𝑟𝑒𝑚𝑝𝑐𝑖𝑡), 

which is instrumented by shocks in the destination country, with its impact on the labor market:𝑌𝑖𝑡 = β0 + β1 log  rempc𝑖𝑡 + β2𝑋𝑖 ∗ Trend𝑡 + α3𝐴𝑖𝑡  +  δ𝑖 + δ𝑡 + ε𝑖𝑡
In this model, the dependent variable 𝑌𝑖𝑡 represents the labor market outcome in Mexico. 

Generally, it denotes the proportion of employed individuals relative to the total population of a 

specific municipality 𝑖 at time 𝑡. Additionally, estimates are also made by gender and age. The 

main independent variable is the logarithm of per capita remittances 𝑙𝑜𝑔(𝑟𝑒𝑚𝑝𝑐𝑖𝑡), which is also 

utilized in other studies (see Ahamada et. al (2013); Fayissa et. al. (2010); Adams (2005)). The 

model controls for individual and time fixed effects, and trends are considered in the same manner 

as in the first stage.

In econometric analysis, the validity of an instrument must fulfill two critical conditions as outlined 

by Angrist and Pischke (2009). The first, the relevance condition, requires that the instrument, Unemexp𝑖𝑡, is statistically correlated with the causal variable, log(rempcit). This stipulates that 

changes in unemployment exposure should correspond with variations in the logarithm of per 

capita remittances. Such a correlation is essential to demonstrate that the instrument effectively 

influences the variable of interest. The second condition, known as the exclusion restriction, asserts 

that the instrument should not be correlated with any unobserved variables that affect the 

dependent variable, which in formal terms is represented as 𝐶𝑜𝑣(ϵ𝑖𝑡, 𝑈𝑛𝑒𝑚𝑒𝑥𝑝𝑖𝑡) = 0. This 

condition ensures that the instrument affects the outcome solely through its interaction with the 

identified causal variable.

Intuitively, labor market conditions in the U.S., particularly unemployment rates, directly influence 

the earnings potential and job stability of Mexican emigrants. These economic pressures, in turn, 

shape their ability and decisions regarding the remittance of funds back to Mexico. Empirical 

research additionally supports this theory. Studies indicate that fluctuations in the unemployment 

rates among U.S. immigrants significantly and adversely affect their remittance behaviors (Bidawi 

wt. al (2022); Bunduchi et. al (2019)). While empirical testing can often verify the relevance of 

the instrument, confirming the exclusion restriction is inherently more challenging. This difficulty 

arises because the error term ϵ𝑖𝑡 remains unobservable (2017). Despite this limitation, there is a 

potential that unobserved sociodemographic variables could correlate with the instrument, thus 



confounding the analysis. To address this issue and strengthen the robustness of our findings, the 

current study incorporates additional control variables previously discussed.

6. Findings
In this section, we present the key findings from our empirical analysis. Having adjusted the 

models to control for potential endogeneity biases, we explore how variations in per capita 

remittances impact formal employment in Mexican municipalities. First, we perform an OLS 

analysis, the results of which are presented in Table 13 in the appendix. The OLS estimates indicate 

a negative effect, although this effect is insignificant in some samples. Given the limitations of 

these results, as previously discussed, we now present our 2SLS results below.

Table 2: First Stage. Elasticity of remittances with respect to unemployment exposure. 
Municipal-level regressions

The data covers each quarter from 2013 to 2023. Robust standard errors, clustered at the municipal level, are shown 
in parentheses. All results include fixed effects for municipality and time. Specification I contains no controls; 
specification II includes controls for ATMs per 10,000 adults each quarter of the period, and adds, interacted with the 
trend, the number of economic units in the municipality, population density (calculated by dividing the population of 
each municipality in 2010 by its area), and the migration intensity index from Mexico to the United States; 
specification III adds to these controls (interacted with the trend) the percentage of the population over 15 years old 
with secondary education and the percentage of people vulnerable due to social deprivation. All variables, except for 
population density, were used as provided directly in the databases. Levels of significance are denoted as *** p < 
0.01, ** p < 0.05, * p < 0.1.

Table 2 indicates the First Stage of our model, where we explore the elasticity of remittances in 

relation to unemployment exposure. The data clearly show that each coefficient is negative, 

signifying a robust relationship between our instrument, U.S. unemployment exposure, and per 

capita remittances (both variables expressed in logarithmic form). The findings from our dataset 

reveal that an increase in the unemployment rate among exposed Mexicans implies a decrease in 

remittances per capita sent to Mexico. The coefficients for the full sample range from -0.574 to -

0.668, indicating a substantial elasticity of remittances with respect to U.S. unemployment 

exposure; this means that a 1% increase in unemployment exposure in the U.S. is associated with 



a decrease of approximately 0.57% to 0.67% in per capita remittances. When focusing on the 

restricted sample, the coefficients are even more pronounced, ranging from -0.914 to -1.019. This 

indicates that a 1% increase in unemployment exposure in the U.S. is associated with a decrease 

of approximately 0.91% to 1.02% in per capita remittances, reflecting the increased sensitivity of 

remittances in these municipalities to U.S. labor market conditions.

When comparing these results with existing literature, such as the study by Ambrosius et al. (2021),  

who also examine the effects at the municipality level and use a similar instrument (U.S. 

unemployment exposure) focusing on total remittances rather than per capita measures, we observe 

similar patterns of sensitivity to economic conditions, though on a different scale. They found that 

a 1% increase in unemployment exposure in the U.S. results in a 0.58% to 0.98% decrease in total 

remittance flows to the source country, depending on the sample and the period considered. This 

aligns with our findings, highlighting the consistent negative impact of U.S. economic downturns 

on remittance flows, whether measured per capita or in aggregate.

The robustness of our results is additionally emphasized by the inclusion of various control 

variables in specifications II and III. These controls, which account for factors such as the 

availability of ATMs, economic activity, population density, and education levels, do not 

substantially alter the magnitude or significance of the unemployment exposure coefficients. This 

suggests that the observed relationship between U.S. unemployment and remittances is not 

confounded by these factors.

The results of the Second Stage are reported in Table 3. At first glance, in panel A, we observe that 

the estimates suggest a negative causal effect between remittances and formal employment. When 

considering the specification that includes all controls, we observe a significant and negative 

impact of remittances on formal employment. In the specification III of the full sample, we note 

that a 1% increase in remittance per capita in a municipality decreases total formal employment 

by 0.0599 percentage points, with a significant coefficient. This coefficient can be interpreted as a 

percentage: a 1% increase in per capita remittance income in a municipality reduces formal 



employment by 0.38% . Regarding the restricted sample, a 1% increase in remittances per capita 

reduces formal employment by 0.0404 percentage points, which can be translated as 0.26%.

In the case of women, we also observe in panel B that, depending on the sample considered, a 1% 

increase in per capita remittance income in a municipality results in a reduction in formal 

employment ranging from 0.0793 percentage points to 0.0511 percentage points, which can be 

represented as 0.46% to 0.69%. However, for men in panel C, although a negative effect is 

observed, it is not statistically significant.

In our analysis, we reported the Anderson-Rubin Wald Test for each specification, following the 

recommendations of Andrews, Stock, and Sun (2019)  for cases using only a single instrument to 

ensure the validity of our findings. Our results indicated high Chi-square values across all 

specifications, strongly suggesting a rejection of the null hypothesis under the assumption of 

correct model specification and valid instruments. Additionally, the corresponding P-values were 

extremely low (p<0.05), reinforcing the statistical significance of our findings in formal 

employment and in women's employment.  

Previous literature has found similar results in terms of both sign and significance. Using data from 

122 developing countries, including Mexico, SeyedSoroosh (2018) suggests that, on average, a 

1% increase in per capita remittances will lead to a 0.017% decrease in labor force participation, 

a minor effect that is smaller than the one observed in our study. The results of gender-specific 

effects indicate that while remittances have no statistically significant effect on male labor force 

participation, they do reduce female labor force participation; on average, a 1% increase in per 

capita remittances leads to a 0.03% decline in female labor force participation. The negative 

impacts on female labor force participation, are observed across different regions. For instance, in 

the Northern Triangle, Sousa (2018) discusses similar trends. In Colombia, Mora (2013) examines 

how the likelihood of women entering the labor market decreases when they receive remittances. 

 To convert the estimates into percentages, we divide the resulting coefficient by the mean of the population in the 
formal sector for the respective group. For example, to estimate the effect on total employment (considering 
employment per capita), using the means described in Table 1, we calculate −0.05990.1548 = −0.38
 Additionally, we can perform more tests to generate additional instrumental variables (IVs) by using higher-order 

terms of the available instrument. In this case, we present in the appendix, specifically in Tables 15 and 16, the 
regressions where the instrument is utilized as the squared weighted exposure to unemployment. The results are similar 
to those presented in this section, indicating that the relationship between the instrument and the endogenous variable 
is robust and not sensitive to the specific functional form of the instrument.



In the case of Mexico, using data from the ENIGH (2002), Amuedo-Dorantes and Pozo (2006) 

found a reduction in female labor participation in terms of hours worked, with the effect being 

more pronounced in rural areas. Similarly, Airola (2008) using the same survey data from 1992 to 

2002, collected biennially, identifies a negative impact on the number of hours worked by women.

Orrenius et al. (2010) found a positive relationship between remittances and formal-sector 

employment, specifically reporting that "an additional USD 100 million in remittances in a quarter 

will increase formal-sector employment by 15%." However, our results show the opposite 

relationship: we found that a general reduction of 0.32% (an average of 0.38% and 0.26% from 

our full and restricted samples) implies that remittances would need to decrease by USD 2.13 

million to observe a similar effect.  This highlights a significant difference in findings, as while 

Orrenius et al. find that remittances increase formal employment, our results suggest that a 

decrease in remittances is associated with a reduction in formal employment. It is important to 

note that although both studies use instrumental variable (2SLS) specifications to address the 

endogeneity of remittances, certain differences may influence the results. While we use 

unemployment rates in each state as shocks in the destination country, Orrenius et al. use wage 

shocks. They analyze data from 2003 to 2007, whereas our study focuses on the period from 2013 

to 2023, emphasizing that the study period is relevant. As mentioned, our choice of period is crucial 

because remittances grew substantially during this time. This more recent period in our study could 

capture contemporary effects and recent changes in remittance and employment trends. 

Additionally, Orrenius et al. analyze data at the state level, whereas we focus on the municipal 

level.

 This value is calculated by taking the general percentage reduction (0.32%) and converting it into the equivalent 
dollar amount based on the effect size found by Orrenius et al. (2010). Specifically, we used 0.32% x USD  $10015%  to 
determine that remittances would need to decrease by USD 2.13 million to observe a similar effect.



Table 3: Effect of Remittances on Employment: A 2SLS Analysis



We can visualize the results in a graphical manner, which provides a clearer and more intuitive 

understanding of the relationships between the variables. The first stage regression depicted in 

panel a) of Figure 6.1, explores the relationship between remittances per capita (logarithm) and 

Unemployment Exposure from Mexicans in the U.S. (logarithm). A clear negative trend is 

observed, as indicated by the regression line with a coefficient of -0.601. This suggests that an 

increase in unemployment exposure is associated with a decrease in remittances per capita, which 

is intuitive, since a higher unemployment rate for Mexicans would imply that they generate less 

money and therefore send less to their home countries. The implications of these findings are 

critical for the subsequent 2SLS estimation, where the validity of the instruments hinges on the 

robustness of this first stage.







This suggests that an increase in unemployment exposure among Mexicans in the US correlates 

with a slighter increase in men's employment per capita, compared to that observed for women. 

Additionally, the data points are more dispersed, which may indicate a less significant 

relationship.  It is important to note that although these correlations suggest a relationship 

between unemployment exposure and formal employment per capita for both genders, they do not 

imply a direct causal link between these two variables. A critical assumption of the two-stage least 

squares (2SLS) method used in this analysis is that the observed relationship is indirect, operating 

through the mechanism of remittances. This means that while higher unemployment exposure 

among Mexicans in the US appears to correlate with increases in formal employment per capita 

for both women and men in Mexico, the 2SLS framework posits that this effect is mediated by 

remittance flows. Therefore, remittances likely play a crucial role in translating the economic 

conditions of Mexican migrants in the US into employment outcomes in Mexico.

Our results imply that formal employment among women decreases due to an increase in 

remittances. However, it is important to investigate deeper into these results to understand whether 

there are heterogeneous effects across different age groups. Analyzing the impact of remittances 

on employment by age group could reveal some insights into how different segments of the 

population respond to changes in non-labor income. Thus, these results can lead us to explore 

various mechanisms.

 In the context of instrumental variables (IV), dividing the reduced form coefficient by the first stage coefficient 
directly yields the structural coefficient, ρ = Coef. of the instrument in the reduced formCoef. of the instrument in the first stage
This result demonstrates how IV exploits the relationships among the equations to identify precise causal effects . As 
we can observe, the coefficients meet this criterion as evidenced by the calculation. For example, for woman: 𝜌 =0.048−0.601 = −0.079, which represents the coefficient adjusted for all controls.



Table 4: Effect of Remittances on Women’s Employment by Age

✓ ✓
✓ ✓



Table 4 presents the same regressions as before, now focusing on data for women, with each row 

detailing a regression by age range. The columns display different specifications, both with and 

without controls. Our findings reveal heterogeneity across age groups, suggesting that although 

employment is impacted, it does not affect all women equally. Young women experience a 

significant impact from an increase in remittances, leading to a decrease in female employment in 

the first three age ranges. Specifically, as shown in Column I for the full sample with controls, a 

1% increase in remittances results in a reduction of 0.0688 percentage points in employment for 

women aged 15-20, which translates to a 1.91% .  For women aged 20-25, the reduction is 0.1602 

percentage points or 0.93%. For women aged 25-30, there is a marginally significant reduction of 

0.1602 percentage points, translating to 0.66%. Women in their 30s are unaffected; however, for 

women in their 40s and 50s, a 1% increase in remittances per capita corresponds to a significant 

reduction in employment ranging from 0.1177 to 0.1622 percentage points, or 0.52% to 1.09%.

We couldn't find previous literature that mentions these heterogeneous changes in the effect of 

remittances among different age ranges of women in Mexico as explicitly as we see here. This 

adds significant value to this research.

 To estimate the effect on women's employment in percentage (considering employment per capita for the age 
group 15-20), we calculate −𝑜.𝑜6880.0361 = −1.91 using the means described in Table 1.



7. Robustness Checks
One possible limitation of our study is that it covers the period from 2013 to 2023. This period 

includes the beginning of the COVID-19 pandemic, during which there was an extremely large 

downturn in formal sector employment. Therefore, there is some uncertainty as to whether the 

effects found in the results of Section 6 also stem from this event. Consequently, we conducted the 

same estimations excluding the period from the second quarter of 2020 and all of 2021, as this was 

the time with the most significant negative shock.

In our analysis, the descriptive statistics for the periods excluding the pandemic are presented in 

Table 14 in the appendix. A key observation from the data is that the average values, when the 

pandemic years are excluded, remain largely consistent with those observed during the entire 2013 

to 2023 period.

As evidenced by the regressions conducted during these periods, which are detailed in Table 5, the 

first stage of our analysis consistently maintains its statistical significance, similar to the results 

obtained for the full period as discussed in the previous section. The magnitudes of these effects 

are similar to those observed earlier. This consistency not only substantiates the robustness of our 

model but also reinforces the reliability of our findings across different time frames.

Table 6 displays the regression results as presented in Table 3. The results are significant only for 

women, with effect magnitudes comparable to the coefficients reported in the main results. 



Specifically, a 1% increase in per capita remittance income causes a reduction in formal 

employment for women by between 0.0731 and 0.0841 percentage points, translating to 0.66% 

and 0.73% for the full sample. For the restricted sample, the reduction ranges from 0.0483 to 

0.0504 percentage points, or 0.43% to 0.56%. Here, the Anderson-Rubin Wald Test clearly 

indicates that the high Chi-squared value and the very small P-value (P<0.01) strongly suggest 

rejecting the null hypothesis, assuming correct model specification and valid instruments. 

Additionally, this highlights the statistical significance of our findings regarding women's 

employment.

Similar results to previous ones are obtained when we examine the coefficients by age after 

excluding the pandemic period. In Table 7 we note that the coefficients in the first row of the 

Second Stage are significant in all four specifications, both with and without controls. The impact 

of a 1% increase in remittances ranges between 0.0631 and 0.0742 percentage points. This implies 

that an increase in remittances of this magnitude can reduce the labor force participation for women 

aged 15 to 20 by 1.91% to 2.06%. Comparing the results for these ages with the table from the 

previous section, which included all periods, we realize that the values here, which omit the period 

with the strongest shock caused by the pandemic, likely indicate that remittances have a larger 

effect on the economy when extreme events like the pandemic are excluded. This suggests that the 

positive effects of remittances on economic variables may be underestimated for this age range 

during crisis periods. We can say that the analysis excluding the pandemic period provides a clearer 

focus on the long-term impact of remittances by eliminating extreme temporary fluctuations and 

focusing on trends that we might consider more consistent.

The values for the second age group are also significant and negative. However, with controls, our 

coefficients become marginally significant. We can conclude that a 1% increase in remittances per 

capita can decrease formal employment for women by between 0.1357 and 0.1055 percentage 

points, or 0.64% and 0.89% for ages 20 to 25.





Effect of Remittances on Women’s Employment by Age

✓ ✓
✓ ✓



In these findings, we do not observe a significant causal effect in the 40-45 age range as previously 

noted. However, significant effects are found for the subsequent age ranges. Considering the 

results from the full sample with controls, we can conclude that a 1% increase in remittances per 

capita reduces formal female employment by 0.0883 percentage points or 0.63% for ages 45-50, 

0.1201 percentage points or 1.2% for ages 50-55, and 0.0950 percentage points or 1.13% for ages 

55-60.

With all these results in mind, we can say that even excluding the pandemic period from our 

analysis confirms the stability of our results and enhances the credibility of our conclusions. By 

accounting for potential anomalies introduced by the COVID-19 pandemic, we ensure that our 

findings regarding the effects of remittances on employment are robust and indicative of consistent 

patterns across different economic conditions.



8. Possible Mechanisms
Is it possible that the estimated effects are simply due to supply reasons, where an increase in 

migration is observed, and the relationship is solely due to women and men who are no longer in 

the market because they moved to the USA? By including the migration intensity index in our 

analysis, we adjust for variations in migration levels between municipalities, considering both 

departing and returning migrants who can influence the local labor market. This approach helps us 

better capture potential bias and ensure that the observed differences in results are due to the factors 

of interest, like remittances, rather than just the movement of working-age individuals in and out 

of the country. This control reduces bias associated with the labor supply, compensating for 

decreases due to individuals moving from Mexico to the USA.

Additionally, the effects we estimate are weighted by the population reported in the 2010 and 2020 

population and housing censuses, as well as the intercensal survey 2015, imputing missing values 

using the same growth rate. This weighting also accounts for changes in population, providing an 

approximation of the influences that changes in this distribution might have. We will analyze two 

mechanisms that have been highlighted in the literature, allowing us to determine if there is more 

to the relationship between remittances and the formal labor market than simply a supply shift due 

to workers moving to another country.

If there is a significant impact of remittances on education or the informal labor market, we can 

infer that the results reflect effects on those who remain and receive remittances, as they are the 

ones who would engage in educational activities or work in the informal market.

8.1. Increase in Educational Level
One contributing factor to the increasing trend of women exiting the labor market upon receiving 

remittances may be that these financial resources enable young women to pursue further education. 

Utilizing population and housing census data from 2010 to 2020 for the municipalities, we observe 

in Figure 8.1 a clear trend: women are becoming more educated. Over this decade, there has been 

a decline in the percentage of women with no education, or only preschool and elementary 

education. Conversely, there has been a significant increase in the proportion of women attaining 

higher educational levels, including secondary school and beyond, extending through high school 

and into undergraduate and postgraduate studies.





an increase in remittances is associated with an increase in education. In the restricted sample, the 

effect of remittances on education, while still positive, is not statistically significant. This means 

that in this subset of the sample, it cannot be stated with a high level of confidence that remittances 

have a positive or negative impact on education. It is possible that the restricted sample has specific 

characteristics that affect the relationship between our two variables, remittances and education. 

We know that the full sample includes a larger variety of municipalities, from very small to very 

large (population less than 50,000 and greater than 1,000,000), while in our restricted sample, we 

remove these municipalities. In municipalities with intermediate populations, access to educational 

services may be different compared to very small or very large municipalities. Regions with 

populations greater than 50,000 people may have more resources and better educational 

infrastructure, while rural areas may rely more on remittances to finance education. Therefore, 

when these are removed, the impact becomes non-significant.

We must interpret our regression results with caution due to potential endogeneity among the 

variables analyzed. Additionally, the instrument employed to address this issue in our previous 



analyses may not be sufficiently robust given the brief two-year period under study (P-value=0.483 

for the full sample; P-value=0.376 for the restricted sample).

Empirically, some literature supports this mechanism, as Arif and Raza et al. (2019), using data 

from 1994 to 2013 and focusing on the top eight middle-income countries receiving remittances 

(Bangladesh, India, China, Egypt, Pakistan, the Philippines, Nigeria, and Mexico), conclude that 

remittances play a significant role in the development of tertiary education. Employing a Pooled 

Mean Group (PMG) estimator, the study finds that remittances have a positive and significant 

impact on the development of higher education in the long run. Similarly, SeyedSoroosh Azizi 

(2018) demonstrates that remittances have a positive and statistically significant impact on 

education across 122 developing countries, including Mexico. The study's findings reveal that, on 

average, a 10% increase in per capita remittances results in a 3.5% rise in primary enrollment rates, 

a 0.7% increase in secondary enrollment rates, and a 1.1% increase in tertiary enrollment rates. 

Notably, the same 10% increase in per capita remittances leads to a 1.3% increase in girls' tertiary 

enrollment rates, while it shows no statistically significant effect on boys’ tertiary enrollment rates.

Additionally, Antman (2012) uses data from Mexico to examine how international parental 

migration differentially affects sons and daughters in terms of education. She finds that the father's 

migration has a notable impact on increasing the likelihood that daughters continue their studies 

beyond the secondary level, particularly in contexts where women have traditionally had less 

access to education. These results suggest that the marginal dollars from US migrant remittances 

appear to enable families to further educate their daughters. Additionally, in the context of Mexico, 

Cuecuecha (2009) employs three instruments: the 1997 state migration rate, the 2000 municipality 

migration rate, and the 2000 municipality fraction of households receiving remittances. The study 

demonstrates that the combined effect of migration and remittances on households with recent 

migrants (those who left less than five years ago) is both positive and significant. Specifically, 

migration and remittances contribute to an increase of 5.7 years in the educational attainment of 

individuals aged 12 to 19, compared to a counterfactual scenario in which these individuals would 

not have access to remittances or have migrant family members.

 The instrument generated for our previous results is not ideal and significant to estimate the first stage for this 
only two-year period.



8.2. Informality
Using the same data as before, the last two population and housing censuses from 2010 and 2020 

can be used to observe how the activity conditions of women have changed by age groups in 

municipalities with higher remittances per capita. For the first age range, as shown in figure 8.2a, 

the proportion of women participating as students has increased, suggesting that women are 

becoming increasingly educated in the fifteen municipalities with more remittances per capita. 

This is consistent with our previous finding that remittances are contributing to higher educational 

attainment among women.

Additionally, the proportion of women who report having worked has increased across all age 

ranges, although this does not provide information about the (in)formality of the work. These 

activities include working at least one hour the week prior to the survey, participating in the 

production and sale of agricultural or manufactured products, providing services across various 

sectors, working in construction, receiving any type of payment, and getting involved in businesses 

or undertaking professional internships and social services. They encompass both paid and unpaid 

work. Moreover, undeclared work has been increasing among women aged 15 to 30. This type of 

work is typically viewed as "not work" because it is conducted for a brief part of the day and is 

considered a secondary activity. It involves tasks such as helping in a business, whether family-

owned or not; selling products; manufacturing goods for sale; assisting in agricultural or livestock 

tasks; performing services in exchange for payment, such as laundry or childcare; or participating 

as an apprentice or in social service activities. Although the category "Does not work" is not one 

of the main categories, the proportion of women in this condition has also grown when comparing 

these two years.





It is possible that women are leaving formal employment because they are entering informal jobs 

or creating their own family micro-enterprises, for which they likely will not receive social security 

initially. To investigate this further, we use the 2010 and 2020 census data to run a panel regression, 

maintaining fixed effects for time and individuals. In this analysis, our dependent variable is the 

proportion of women who work but do not have social security. As in the first mechanism, it is 

important to highlight that we do not use our instrument in this instance because it proves to be 

weak when applied to the shorter two-year period, compared to the original eleven years.

The findings of these regressions, presented in Table 9, indicate that for the full sample, there is 

no significant effect. However, this is not the case for the restricted sample (municipalities with 

more than 50,000 people and less than 1,000,000), where the coefficients are significant at the 1% 

level and have a positive impact. This is observed in both age ranges: for women aged 15 to 60, 

representing the typical working age group, and for women aged 40 to 60, the age range significant 

in our previous results, (as indicated in Table 7) excluding young women who also show a positive 

effect on education. We found similar results in both age ranges.



The differences depending on the sample selected can occur because municipalities within the 

restricted sample may have more resources and better infrastructure than smaller municipalities, 

which could amplify the positive effects of remittances on informal employment. In larger 

municipalities, remittances might be used to support small businesses or entrepreneurial activities 

that fall within the informal sector. Conversely, in smaller municipalities, the relationship between 

remittances and informal employment might be diluted by other economic factors or less 

significant due to lower population density and economic activity. Excluding very small regions, 

we can say that larger municipalities might have more dynamic labor markets where informal 

employment is more prevalent due to a higher demand for flexible labor. Remittances could 

provide the capital needed for individuals to participate in these informal opportunities. Moreover, 

in municipalities with higher populations, the cost of living might be higher, making remittances 

more crucial for sustaining livelihoods. This necessity can drive individuals towards informal 

employment, where they can quickly generate income. Larger municipalities might offer better 

access to informal networks and markets, making it easier for remittance recipients to engage in 

informal economic activities. These networks can provide support and opportunities that are less 

accessible in smaller municipalities (population<50,000).

Empirical research has established a positive relationship between informality and the remittances 

received by households. Woodroff and Zenteno (2001) observed that remittances imply a positive 

and significant impact on business ownership across genders. They also discovered that the level 

of invested capital is higher in states with greater migration to the U.S., whether measured by 

migration rates or remittance levels. In the same line, Massey and Prado (1998) found that at the 

household level, an increase in the logarithm of current migradollars boosts the likelihood of 

business investment by 16%. Typically, the businesses established are small retail enterprises that 

generate limited employment. Wholesale activities, however, are more likely chosen by 

households owning land and led by current U.S. migrants, particularly when these households 

include educated family members. In a model estimated by Cox and Rodríguez (2009), a notable 

effect of remittances was observed among urban women in states with low migration rates. They 

suggest that remittances may improve labor market opportunities for women in these regions, 

possibly through the initiation of family enterprises.



9. Summary of findings
In this section, we discuss the key findings from our empirical analysis. Our models have been 

carefully adjusted to control for potential endogeneity biases, improving the robustness of our 

results. Our analysis reveals a significant negative causal relationship between remittances and 

formal employment. Specifically, a 1% increase in per capita remittance income leads to a 

reduction in formal employment by 0.27% to 0.38%. This effect is more pronounced for women, 

with reductions ranging from 0.46% to 0.69%, while for men, the negative effect is observed but 

not statistically significant. These findings suggest that remittances might provide financial 

support that reduces the necessity for formal employment, particularly among women. We 

observed heterogeneity in the impact of remittances across different age groups. Young women 

(aged 15-30) experienced significant reductions in formal employment due to increased 

remittances. Specifically, employment reductions were 0.19% for women aged 15-20, 0.93% for 

those aged 20-25, and 0.66% for women aged 25-30 with a marginal significance. Women in their 

40s and 50s also showed significant reductions in employment, ranging from 0.52% to 1.09%. 

These results suggest that remittances may enable young women to pursue further education or 

other activities outside formal employment, while middle-aged women may be using remittances 

to support household or informal economic activities.

The relationship between remittances and formal employment is strong and consistent across 

different specifications, representing the validity of our findings. By excluding the pandemic 

period, we ensured that our results were not excessively influenced by the economic disruptions 

caused by COVID-19. This allows us to reinforce the reliability of our conclusions.

Although our results are not directly comparable with some previous studies from Mexico due to 

differences in outcome measures (such as the probability of working or hours worked instead of 

formal employment measured by labor force participation), we can compare the signs, 

methodologies, and periods.

Starting with López-Feldman et al. (2017), both studies employ an instrumental variable (2SLS) 

approach to address the endogeneity of remittances. They use early 20th-century railway lines as 

their instrument, while we use Mexican unemployment exposure in the destination country. Both 



studies examine labor market outcomes and separately analyze the effects of remittances on men 

and women. López-Feldman et al. found that a MXN 1000 increase in remittances decreases men's 

annual work hours by 334 hours, significantly reducing both the likelihood of men working and 

their total work hours. For women, they found no significant impact on labor participation. In 

contrast, our findings show that remittances significantly reduce formal employment, especially 

for women. López-Feldman et al. utilize 2007 data from the Mexico National Rural Household 

Survey, focusing on rural communities, whereas our study covers a broader range of Mexican 

municipalities.

Amuedo-Dorantes and Pozo (2006) also use an instrumental variable approach, utilizing the 

number of Western Union offices in the previous year as their instrument, compared to our use of 

unemployment shocks in the U.S. Both studies analyze labor market outcomes by gender. Using 

data from the ENIGH 2002 and applying an IV-Tobit model, they found that remittances can either 

reduce or increase work hours depending on gender, household location, and job type. Women in 

rural areas reduce informal and unpaid work, while men shift from formal to informal employment. 

Our study finds that remittances reduce formal employment overall, with a more pronounced 

negative effect on women's employment.

As we mentioned before, Orrenius et al. (2010) found a positive relationship between remittances 

and formal-sector employment. They employ wage shocks and analyze data from 2003 to 2007 at 

the state level, whereas we focus on the municipal level, providing a more detailed view of the 

impacts.

Comparing all the previous periods, our study spans a longer and more contemporary period from 

2013 to 2023. This allows us to capture more recent effects and changes in remittance patterns and 

their impacts on employment, reflecting contemporary trends in the labor market.



10. Conclusions
The level of remittances received in Mexico has risen to record levels since 2013. Have these 

resources impacted the labor market in Mexico's municipalities? This study investigates how 

remittances per capita can influence the proportion of people in formal employment. Using 

instrumental variables to address endogeneity and a quarterly panel dataset from 2013 to 2023, we 

conclude that labor force participation has changed due to this increase in remittances. In 

particular, women's employment has been affected. The next question is why women leave their 

jobs as a result of remittances. It is likely that some leave formal employment to pursue higher 

education, particularly young women. Additionally, both young and adult women might leave 

formal jobs to enter the informal sector and start their own businesses, as suggested by previous 

literature from Mexico and other developing countries. Both mechanisms indicate that remittances 

can alleviate the financial constraints faced by women, highlighting a need for further investigation 

into this phenomenon. 

The existing literature generally finds varied impacts on labor market outcomes, both overall and 

by gender, in Mexico. It is important to note that our study, which uses data from 2013 to 2023, 

may yield different results due to the substantial growth in remittances during this period. Our 

findings indicate a significant overall reduction in formal employment, particularly for women, 

who may be entering the informal sector or delaying their departure from school.

The findings of this study can have significant implications for policymakers. If the shift from 

formal to informal employment among women occurs, or if women are becoming entrepreneurs, 

it could impact the overall structure of the labor market. The informal sector often lacks the 

protections and benefits associated with formal employment, which could result in a precarious 

economic situation for those who transition to informal work, despite the immediate alleviation of 

financial constraints provided by remittances. On the other hand, if women pursue higher 

education, it can lead to personal and economic growth. The movement of women into higher 

education suggests a potential long-term benefit for the economy and better opportunities for this 

gender. However, this also raises questions about whether the job market can later accommodate 

a more highly educated workforce. Both mechanisms present open questions that future 

investigations in Mexico can address.



Lastly, we would like to point out that one of the limitations of this study concerns the mechanisms 

involved. It is important to note that our main dependent variable, measured by the proportion of 

workers in formal employment, faced the problem of endogeneity. To address this issue, we used 

instrumental variables. However, for the analysis of mechanisms, which used the accumulated 

school grades and the proportion of people working in the informal market (both of which can also 

have endogeneity problems) we did not use the instrument because it was weak for these two 

specific and annual periods. Future research is recommended to utilize alternative datasets or 

methods that can better support these results.



11.Appendix

Note: All variables at municipality level unless otherwise noted

http://www.banxico.org.mx/
http://www.imss.gob.mx/
http://www.data.bls.gov/
http://www.coneval.org.mx/
http://www.inegi.org.mx/
http://www.snim.rami.gob.mx/
http://www.conapo.segob.gob.mx/
http://www.gob.mx/cnbv


✓ ✓
✓ ✓

✓ ✓
✓ ✓

This table shows the percentage of women in the formal labor force, categorized by age range.



Effect of Remittances on Women’s 
Women’s employment (per capita)

The data covers each quarter from 2013 to 2023. Robust standard errors clustered at the municipal level are in 
parentheses. Municipal regressions are run on 1049 municipalities for the full sample and 338 municipalities for the 
restricted sample. Specification I contains no controls; specification II includes controls for ATMs per 10,000 adults 
each quarter of the period, and adds, interacted with the trend, the number of economic units in the municipality, 
population density (calculated by dividing the population of each municipality in 2010 by its area), and the migration 
intensity index from Mexico to the United States; specification III adds to these controls (interacted with the trend) 
the percentage of the population over 15 years old with secondary education and the percentage of people vulnerable 
due to social deprivation. All variables, except for population density, were used as provided directly in the databases. 
All results include municipality and time fixed effects. Level of significance denoted as *** p<0.01, ** p<0.05, * 
p<0.1

Effect of Remittances on Women’s Employment: An OLS Analysis

Women’s

The data covers each quarter from 2013 to 2023, excluding the second quarter of 2020 and all quarters of 2021. 
Robust standard errors clustered at the municipal level are in parentheses. Municipal regressions are run on 1049 
municipalities for the full sample and 338 municipalities for the restricted sample. Specification I contains no 
controls; specification II includes controls for ATMs per 10,000 adults each quarter of the period, and adds, interacted 
with the trend, the number of economic units in the municipality, population density (calculated by dividing the 
population of each municipality in 2010 by its area), and the migration intensity index from Mexico to the United 
States; specification III adds to these controls (interacted with the trend) the percentage of the population over 15 
years old with secondary education and the percentage of people vulnerable due to social deprivation. All variables, 
except for population density, were used as provided directly in the databases. All results include municipality and 
time fixed effects. Level of significance denoted as *** p<0.01, ** p<0.05, * p<0.1



SD denotes standard deviation. Each value under the "Mean" and "SD" columns represents the mean and 
standard deviation for the respective samples. Each value is calculated considering quarters from 2013 to 
2023, excluding the second quarter of 2020 and all quarters of 2021.



Table 15: First Stage. Elasticity of remittances with respect to unemployment exposure. 
Municipal-level regressions

The data covers each quarter from 2013 to 2023. Robust standard errors, clustered at the municipal level, are shown 
in parentheses. All results include fixed effects for municipality and time. Specification I contains no controls; 
specification II includes controls for ATMs per 10,000 adults each quarter of the period, and adds, interacted with the 
trend, the number of economic units in the municipality, population density (calculated by dividing the population of 
each municipality in 2010 by its area), and the migration intensity index from Mexico to the United States; 
specification III adds to these controls (interacted with the trend) the percentage of the population over 15 years old 
with secondary education and the percentage of people vulnerable due to social deprivation. All variables, except for 
population density, were used as provided directly in the databases. Levels of significance are denoted as *** p < 
0.01, ** p < 0.05, * p < 0.1.
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