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Motivation

Following the implementation of lockdown policies in response to the
COVID-19 pandemic, governments and international organizations predicted a
massive decline in remittances.

As of April 2020, remittance flows to developing countries were expected to fall
by 20 % during the year (World Bank, 2020; Capps et al., 2020; Garrote et al.,
2020)

Instead, formal remittances to several developing countries grew at
unprecedented rates:

L. Dinarte (World Bank) ANU-Seminar April 13, 2021 3 / 45



Motivation

Figura: Remittance inflows, 2019-2020 growth

Each bar in the figure shows the monthly growth in the total remittance inflows during the year 2020, with respect to the same month in the year 2019. The
dots show the total remittance inflows growth in January through September 2020 (April through September 2020), with respect to the same period of 2019.
Data was obtained from reports of the central bank of each country.
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Motivation

In contrast, household survey data show that most remittance-recipient
households in Latin America reported a drop in remittances during 2020

Households High-Frequency Survey Results

Unlike official estimates, these survey data more likely capture the change in
both formal (also known as “registered,” “recorded,” and “electronic”) and
informal remittances, since they rely on actual individual responses rather than
only on data from electronic transfers.

How can we reconcile these results?
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This Paper

We suggest that the increase in formal remittances is partly due to a shift from
informal to formal channels during the COVID-19 economic crisis in Mexico.

We propose that COVID-19 accelerated this process in a matter of days by
increasing the costs of sending and receiving informal remittances to prohibitive
levels.

We exploit the variation induced by the dramatic slowdown in geographic
mobility caused by the pandemic.
This made it impossible to travel and thus physically transport cash or assets
from the US to Mexico → financial system became the only way to send and
receive international transfers.

In this sense, the rise in registered remittances in 2020 should be
disproportionately larger among municipalities closer to the border.

L. Dinarte (World Bank) ANU-Seminar April 13, 2021 6 / 45



Results in a nutshell

We find that a 10 % increase in travel time to the nearest border crossing
reduces remittances by around 0.39 to 0.41 % during COVID-19.

The same pattern holds for other geographic distance measures, and the results
are robust to several specifications, robustness tests, and placebo tests.

We rule out alternative hypotheses that might had increased remittances at the
municipal level, such as the CARES Act or altruism due to the pandemic.

Finally, we find evidence of the formalization of remittances → a 10 % increase
in the distance to the border reduces the increase in the elasticity
remittances-transaction bank accounts by 0.14 %
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Related literature

Substitution from informal to formal remittance channels (Clemens and
McKenzie, 2018; Hernandez-Coss (2005)

Estimations of informal remittances (Freund and Spatafora, 2008).

Yet, ours is the first paper to estimate the consequences of a shutdown of the
informal channel on recorded remittances.

Connection between remittances and financial development (Aggarwal et al,
2011; Demirguc-Kunt et al, 2011)
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Background
Remittances in Mexico

This article focuses on Mexico for three reasons

United States and Mexico form the largest remittances corridor in the World
(Ratha et al, 2016).

It has long been argued that the physical proximity of these countries facilitates
the use of informal remittances (Canales, 2008; Amuedo-Dorantes and Pozo,
2005).

In fact, the convenience and lower cost for family members and friends to cross
the US-Mexico border with money in their pockets has already been documented
by the literature (Beyler and Fortune, 2020; Orraca-Romano, 2019).

Rich data on subnational remittances and locations of Mexican migrants in the
United States allow us to control for numerous confounding factors.
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Background
Remittances in Mexico

The steady increase in remittances to Mexico over the last 20 years has been
extensively documented.

Hernandez-Coss (2005) argues that the increase observed between 1996-2003
was driven by a shift from informal to formal channels to remit.

Better financial access among undocumented migrants due to the rapid adoption
of the matricula consular
Greater financial awareness among migrants
Increased competition and product innovation
Better distribution networks in remote areas in Mexico
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Background
Remittances during COVID-19 and the role of distance

Since the implementation of COVID-19 lockdown measures in the United
States, international and financial organizations predicted a significant decline
in remittances to Mexico.

Nevertheless, formal remittances to Mexico experienced record growth every
month since the start of the pandemic even though unemployment among
Mexican workers in the United States rocketed during the same period
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Remittances during COVID-19 and the role of distance

Figura: Remittances to Mexico and unemployment of Mexican workers in the US

Figure shows 4-period moving average (1 year) of quarterly remittances from the United States to Mexico in current dollars (axis 1) and the unemployment rate
of Mexican workers 16 years and older living in the United States (axis 2)..
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Remittances during COVID-19 and the role of distance

Several hypotheses have attempted to explain this phenomenon

Role of the large US fiscal stimulus package
Incentives of migrants to help their relatives in Mexico who were affected by the
crisis.
Acceleration in the formalization of remittances.

Mexico’s proximity to its diaspora provides a good setting to examine this
question → See migration patterns of Mexicans living in the US and decline on
geographic mobility.

L. Dinarte (World Bank) ANU-Seminar April 13, 2021 13 / 45



Remittances during COVID-19 and the role of distance

Figura: Migration patterns of Mexicans to the US by region of origin (2016-2019 period)

The northern border states in Mexico are Baja California, Chihuahua, Coahuila, Sonora, Nuevo Leon, and Tamaulipas. The southern states in Mexico are
Quintana Roo, Yucatan, Chiapas, Oaxaca, Tabasco, and Campeche. The data correspond to the stock of migrants with a valid matricula consular registry.

Migration from northern States in Mexico
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Remittances during COVID-19 and the role of distance

Moreover, geographic mobility declined dramatically in March 2020: the number of
border crossings between Mexico and the US dropped by 70 % in April 2020.

Figura: Annual variation in land crossings from Mexico to the US.

Figure shows the variation in land crossings from Mexico to the United States compared to the same month of the previous year. Data source is the Border
Crossing Data obtained from the Bureau of Transportation Statistics.
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Remittances during COVID-19 and the role of distance
Remittance descriptive patterns

As a result, municipalities closer to the US border that received remittances
through informal networks would be disproportionately more likely to
experience a shift from informal to formal channels, and recorded remittances
would be more likely to increase.

Descriptive patterns of remittance flows across municipalities since March 2020
align with the shift towards formal channels, with northern Mexican
municipalities and southern US states experiencing disproportionate increases in
remittance flows.

Change in rem. trends—Mex Change in rem. trends—US Annual changes in rem. by year—Mex Annual changes in rem. by year—US
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Data

We constructed a novel panel data at the municipal level using several sources
of data:

Remittances
Quarterly reports produced by BANXICO, 2013-2020.
Origin (US state) and destination (Municipality in Mexico)
We aggregate the data at the semester level in our main analysis

Registry of Mexican Immigrants—Matricula consular, MC (confidential
version)

MC is a document (card) that Mexican consulates issue to Mexican citizens living
in the US.
It provides robust measurement of trends in Mexican immigration (both
authorized and unauthorized) in the US. allen2018border.
We restrict our analysis to employed Mexicans living in the US whose ages range
from 18 to 69 years → around 3.1 million individuals in 2009–2013.
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Data

We constructed a novel panel data at the municipal level using several sources
of data:

Unemployment of Mexicans in the United States
Data from CPS. Monthly sample survey of 60,000 eligible households conducted
by the US Census Bureau for the BLS.
We use quarterly (seasonally adjusted) unemployment rates of Hispanics of
Mexican origin living in the US at the county level for the 2013–2020 period.

Municipality proximity to the nearest border or airport
We obtain the addresses of the 50 US-Mexico border crossings and Mexico’s 60
international airports—Data from the Ministry of Foreign Affairs.
We use the HERE geolocation API to calculate driving distances (in Km) and
driving times (in min) from the center of every Mexican municipality to each
access point
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Data

We constructed a novel panel data at the municipal level using several sources
of data:

Economic Activity
Used as a control for the altruism motive.
Employment shares by sector at the municipality and national level in 2020 →
Data obtained from the Instituto Mexicano de Seguridad Social.

Bank account data
Data from wage and transaction accounts at the municipality level come from
Mexican National Banking and Securities Commission (CNBV)
It is a public database that provides monthly municipality-level data on the
number of wage and transaction bank accounts.
Transaction accounts are the most common bank accounts and can be easily
opened (with minimum requirements).
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Summary Statistics
Using Data from Panel of Municipality × Semester

Mean SD Min Max
(1) (2) (3) (4)

Panel A. Outcomes
Remittances (in millions) 46.12 50.61 0.00 301.74

Panel B. Control variables
Registries 7,089 9,153 3 62,790
Exposure index (biannual) 0.12 0.04 0.03 0.46
Distance to border

In hours 13.86 6.19 0.07 36.04
In Km 916.65 407.11 0.85 2,358.19

Local economic activity -4.42 2.50 -27.13 32.13
COVID incidence 10.83 57.26 0.00 1,198.94

Panel C. Mechanisms
Transactions bank accounts 27,615 98,165 0.00 496,195
Wage accounts 15,438 72,053 0.00 346,926
Observations 24,213
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Empirical Framework

We estimate the following equation:

Rmt = α + β0UExpmt + CV × (β1UExpmt + β2Distm + β3Ecomt)

+ λt + δm + γmt + εmt(1)

where
Rmt → log of remittances received by municipality m in period t

CV = 1 for every period during 2020

Distm → measure of distance from municipality m to the nearest border crossing

Ecomt → measure of economic shocks in municipality m during COVID-19 (altruism
mechanism).

λt , δm, and γmt are time and municipality fixed effects and municipalities trends, respectively.
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Empirical Framework
A measure of exposure to US unemployment

We do not know the labor market status of Mexican migrants by municipality
of birth and US state of residence

Thus, we created a Bartik-style measure of exposure of each municipality m to
US state s unemployment of Hispanics of Mexican origin:

UExpmt =
S∑

s=1

Mms × Ust (2)

where

Mms corresponds to the share of migrants from municipality m in each state s
(fixed over time)
Ust indicates the state-level unemployment rate at time t.
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Main Results
Effects of Distance on Remittances

Dependent variable: Biannual remittances (log)

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

C-19 × Distance (in log (hours)) -0.041*** -0.039*** -0.041*** -0.039***
(0.009) (0.011) (0.009) (0.011)

Exposure index -0.358* -0.358*
(0.201) (0.201)

C-19 × Exposure index 0.155 0.153
(0.307) (0.307)

C-19 × Local economic activity 0.030 0.041
(0.215) (0.213)

Constant 3.217*** 3.258*** 3.217*** 3.258***
(0.001) (0.022) (0.002) (0.022)

Observations 24,213 24,213 24,213 24,213
p-value H0:
Exp. index + C-19 × Exp. index = 0 0.428 0.424

The estimation sample includes all municipalities and all semesters during the 2013–2020 period. All models include municipality and
time-quarter fixed effects, and municipalities trends. Standard errors are clustered at the municipal level. *** p < 0,01, ** p < 0,05,
* p < 0,1.
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Robustness checks

Our main estimates are robust to using alternative specifications, placebo tests,
and including different controls, such as:

Using alternative measures of distance
Dropping the top 5 % of remittances-dependent municipalities
Controlling by exposition to trade to the US
Dropping top 5 % of municipalities with largest share of HH that cross the
border everyday to work in the US.
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Robustness checks
Using Alternative Measures of Distance and Samples

Dependent variable: Biannual remittances (log)

All Observations Restricted
Distance... sample

in hours in Km in log(Km) <350Km Dist. in log(hours)
(1) (2) (3) (4) (5)

C-19 × Distance -0.006*** -0.008** -0.031*** 0.081* -0.036***
(0.002) (0.003) (0.008) (0.045) (0.010)

Observations 24,213 24,213 24,213 24,213 19,343

The estimation sample includes all municipalities and all semesters during the 2013–2020 period. All models include municipality and time-quarter
fixed effects, and municipalities trends. Standard errors are clustered at the municipal level. *** p < 0,01, ** p < 0,05, * p < 0,1.

Using distance to airports
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Robustness checks
Placebo tests and inclusion of Additional Controls

Dependent variable: Biannual remittances (log)

Changing Defining Exports Excl. HH > 5 % CARES
North-South COVID = control relat. working channel

Definition 2019 in the US
(1) (2) (3) (4) (5)

C-19 × Distance 0.027 -0.0004 -0.038*** -0.028** -0.039***
(0.017) (0.001) (0.010) (0.012) (0.011)

C-19 × pc exports (log) 0.0005
(0.0003)

C-19 × CARES exposure 0.133
(0.149)

Observations 21,185 22,185 24,213 24,026 24,213
Sample All periods 2013-2019 All periods

The estimation sample includes all municipalities and all semesters during the 2013–2020 period. All models include
municipality and time-quarter fixed effects, and municipalities trends. Standard errors are clustered at the municipal
level. *** p < 0,01, ** p < 0,05, * p < 0,1.

Controlling for COVID infection rates Separating sample in Urban-Rural Municipalities
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Does the CARES Act explain the rise in remittances?

A popular hypothesis: the large-scale US stimulus package implemented via the
CARES Act contributed to the increase in remittances to Mexico. This is an
unlikely channel for three reasons.

1 If it were true, one would expect the main remittance sender states—those along
the Mexican border—would had disproportionately benefited from the fiscal
package.

Ganong et al (2020) → supplement increased replacement rates significantly (over
76 % of eligible workers receiving benefits well above their lost wages). Yet, these
replacement rates were not consistently higher among border states.

2 Our main results show that the relationship between US unemployment and
remittances is weaker in 2020.

3 Registered remittances have also increased in developing countries with
diasporas concentrated in developed countries other than the United States. Ej.
Bangladesh, Pakistan, and Kosovo.

Change in replacement rates map
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Does the CARES Act explain the rise in remittances?

To further examine the role of the CARES Act, we construct a variable of
exposure to the increase in wage replacement rates due to the benefit and add
it to the main regression:

CARESmt =
S∑

s=1

Mms × RRst (3)

where RRst is the wage replacement rate of the unemployment insurance
scheme.
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Does the CARES Act explain the rise in remittances?
Results

Dependent variable: Biannual remittances (log)

All Observations Restricted Sample
(1) (2)

C-19 X Distance (log(hours)) -0.039*** -0.036***
(0.0105) (0.0103)

C-19 X CARES exposure 0.133 0.038
(0.149) (0.153)

Exposure index -0.365* -0.527***
(0.201) (0.201)

C-19 X Exposure index 0.311 0.385
(0.361) (0.364)

C-19 X Local economic activity 0.038 0.009
(0.213) (0.211)

Observations 24,213 19,343

Dependent variable: Log(Biannual remittances). All models include municipality and time-quarter fixed-effects
and municipalities trends. For the restricted sample, 1 % of observations in both tails of the change in biannual
remittances distribution were dropped. Standard errors are clustered at the municipal level. *** p < 0,01,
** p < 0,05, * p < 0,1.
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Exploring the mechanisms: The role of financial inclusion

The increase observed in formal remittances could be driven by a decline in
informal remittances in favor of electronic transfers through the banking
system.

If this is the case, recipient families in Mexico have incentives to open transaction
bank accounts so that relatives in the United States can send these transfers.

To explore this channel, we study the relationship between transaction bank
accounts and municipal remittances to (i) learn how this relationship changed
during COVID-19 and (ii) if it differed for municipalities closer to the northern
border.
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Exploring the mechanisms: The role of financial inclusion

Specifically, we estimate the following regression:

TransBankAccmt = α + β1WageBankAaccmt + CV × (β2Distm + β3Ecom + β4Rmt)

+ β5Rmt + β6CV × Rmt × Distm

+ λt + δm + εmt

(4)
where

TransBankAccmt is the log of the stock of transaction bank accounts in municipality m in the
last month of semester t.

WageBankAaccmt is the log of wage bank accounts in m in the last month of semester t.

The rest of the variables are defined as in Equation (1).

All models also include municipality fixed effects, time fixed effects, and linear municipalities
trends.
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Mechanism
Bank Accounts and Distance

All Municipalities Municipalities
Observations with low with high

PC remittances PC remittances
(1) (2) (3)

C-19 × Distance (log(hours)) 0.064*** 0.071** 0.068***
(0.018) (0.029) (0.022)

Remittances (log) 0.059** 0.024 0.078**
(0.024) (0.024) (0.033)

C-19 × Remittances (log) 0.051** 0.066* 0.055**
(0.023) (0.036) (0.027)

C-19 × Remittances (log) x Distance (log(hours)) -0.014*** -0.015*** -0.016***
(0.004) (0.006) (0.005)

C-19 × Local economic activity 0.002 0.009* 0.0002
(0.004) (0.005) (0.004)

Observations 24,213 12,075 12,138

The three models also include municipality and time-quarter fixed effects, and municipalities trends. Standard
errors are clustered at the municipal level. *** p < 0,01, ** p < 0,05, * p < 0,1.
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Concluding remarks

This paper contends that a sudden acceleration in the formalization of
remittances partly explains the increase in recorded remittances observed in
several developing countries during the COVID-19 pandemic.

This stemmed from a prohibitive increase in the costs of sending informal
remittances due to the mobility restrictions.

Using subnational data from Mexico, we show that

The increase in formal remittances was driven by municipalities closer to a US
border crossing that had been more likely to receive informal remittances before
March 2020.
Consistently, these areas also experienced a disproportionate increase in
transaction bank accounts during this period.

While the evidence does not support the claim that the CARES Act or increased
altruism produced the increase in remittances at the local level, it cannot rule
out that these or other channels affected aggregate remittance flows.
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Robustness checks
Using Distance to Airports

Dependent variable: Biannual remittances (log)

(1) (2) (3) (4)
C-19 × Distance (in hours) -0.006

(0.007)
C-19 × Distance (in log(hours)) -0.018

(0.013)
C-19 × Distance (in Km) -9.14e-05

(0.0001)
C-19 × Distance (in log(km)) -0.016

(0.010)
Exposure index -0.407** -0.391* -0.411** -0.390*

(0.200) (0.200) (0.200) (0.200)
C-19 × Exposure index -0.208 -0.189 -0.210 -0.175

(0.279) (0.284) (0.279) (0.285)
C-19 × Local economic activity 0.156 0.170 0.148 0.159

(0.232) (0.227) (0.230) (0.224)

Observations 24,213 24,213 24,213 24,213

Models include municipality and time-quarter fixed-effects and municipalities trends. Standard errors are clustered at the municipal level.
*** p<0.01, ** p<0.05, * p<0.1, + p=0.101

Return
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Robustness checks
Controlling by the spread of COVID infections

Dependent variable: Biannual remittances (log)

(1) (2)
C-19 × Distance (in log(hours)) -0.0388***

(0.0104)
C-19 × Distance (in hours) -0.00545***

(0.00209)
Exposure index -0.362* -0.379*

(0.201) (0.198)
C-19 × Exposure index 0.165 0.198

(0.307) (0.348)
C-19 × Local economic activity 0.0394 0.0956

(0.214) (0.217)
Constant 3.269*** 3.259***

(0.0219) (0.0222)

Observations 24,213 24,213

Models include municipality and time-quarter fixed-effects and municipalities trends. Standard errors are
clustered at the municipal level. *** p<0.01, ** p<0.05, * p<0.1, + p=0.101

Return
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Robustness checks
Separating by Urban-Rural using Population Density

Dependent variable: Biannual remittances (log)

(1) (2)
Rural Urban

C-19 X Distance (in log(hours)) -0.0696*** -0.0311**
(0.0210) (0.0124)

Exposure index -0.431 -0.334
(0.288) (0.262)

C-19 X Exposure index 0.247 0.157
(0.484) (0.389)

C-19 X Local economic activity 0.00108 0.000170
(0.00284) (0.00329)

Constant 2.497*** 3.565***
(0.0300) (0.0291)

Observations 12,112 12,101

Estimation sample include all municipalities and all semesters. Models include municipality and time-
quarter fixed-effects and municipalities trends. Standard errors are clustered at the municipal level.
*** p<0.01, ** p<0.05, * p<0.1, + p=0.101

Return
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Remittance inflows in 2020
Household surveys vs. official estimates

Remittances-receiving households Official remit. (US$)
% did not receive or % received the y-o-y change
experience a decline usual amount

May-June July-Aug. May-June July-Aug. Q2 Q3

Bolivia 79.6 48.4 15.9 8.7 -48.0 -5.7
Colombia 74.0 59.2 11.0 27.4 -22.4 6.1
Costa Rica 58.6 52.4 22.6 23.5 -8.5
Dominican Republic 45.5 56.7 42.2 9.2 3.4 29.4
Ecuador 69.3 51.5 22.2 25.9 -16.3
El Salvador 67.4 61.1 26.1 22.2 -16.4 17.7
Guatemala 74.1 30.6 22.6 23.4 -8.5 12.7
Honduras 61.2 52.8 29.8 39.5 -9.8
Mexico 36.5 24.4 46.2 19.2 4.1 9.1
Paraguay 80.0 48.5 17.8 19.2 -35.2 -0.6
Peru 62.5 65.9 29.6 24.6 -33.5

Average 64.4 50.2 26.0 22.1 -17.4 9.8

Source: World Bank High Frequency Surveys (https://www.worldbank.org/en/topic/poverty/brief/high-
frequency-monitoring-surveys)

Return to Motivation
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Median Statutory Unemployment Replacement Rates
By State with and without CARES Act

This figure maps the median statutory replacement rate for April through July 2020 with and without the Federal Pandemic Unemployment Compensation

(FPUC) supplement implemented by the CARES Act. The data was obtained from Ganong et al. (2020).

Return
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Migration Patterns of Mexican Citizens from Northern
States to the United States
Period: 2002-2020

This figure shows the change of migration inflows from Mexico to the United States by state of origin (northern border) in Mexico. The northern border states
in Mexico are Baja California, Chihuahua, Coahuila, Sonora, Nuevo Leon, and Tamaulipas. The data corresponds to all matricula consular registries from 2002
to 2020.

Return
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Changes in remittances trends at the municipal level.

This figure shows the differences in remittance growth received by each municipality in Mexico during the first semester of 2020 relative to the growth in
remittances during the previous period. Each difference at the municipality level has been estimated by subtracting the percentage change in total remittances
received during the first semester of 2018 and 2019 from the percentage change in total remittances received during the first semester of 2020 and 2019.

Return
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Changes in State-Level Remittances Compared to the
Previous Trend.

This figure shows the changes in remittances sent from each state in the United States to Mexico during the first semester of 2020 relative to its previous trend.
To do so, it subtracts the state-level percentage change in total remittances sent during the first semester of 2018 and 2019 from the percentage change in
total remittances sent during the first semester of 2020 and 2019.

Return
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Annual Changes in Remittances Received by Year at the
Municipality Level.

This figure shows the annual percentage change in remittances received for each municipality in Mexico, by year. For example, for 2020 we compare the total
remittances received in each municipality during the first semester of 2019 and during the first semester of 2020.

Return
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Annual Changes in State-Level Remittances Sent by Year.

This figure shows the annual percentage change in remittances sent by each state in the United State, by year. For example, for 2020 we compare the total
remittances sent by each state during the first semester of 2019 and during the first semester of 2020.

Return
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Background
Measuring informal remittances

Measuring informal remittances is not an easy endeavour.

In Mexico, they are calculated using the Encuesta de Viajeros Internationales.

Estimation: Between 1-3 % of total remittances. However, it is unlikely that
this estimation is precise for the following reasons (Canas et al., 2007)

Misreporting issues → Interview conducted in public public spaces in a country
with low levels of security.
It does not cover encomenderos, people transporting remittances from others, or
remitt. sent through postal service.
It covers only migrants that can travel, leaving out undocumented ones.
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