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Abstract

Can the digitalization of remittances expand access to banking and credit in recipient countries?
This article analyzes the effect of the adoption of digital platforms in the U.S. on access, banking
digitalization, and credit placement in Mexican municipalities. We use an instrumental variable
strategy that interacts the heterogeneity of initial banking infrastructure, through a principal com-
ponent index, among municipalities with internet searches for remittance companies with digital
platforms. The instrument leverages the heterogeneity of the banking system and the evolution in
the adoption of cross-border digital channels. We use quarterly data for all Mexican municipalities
for the period from 2013 to 2019. Our results show that a 1% increase in remittances per capita is as-
sociated with increases of 0.51% in savings accounts, 1.59% in debit cards, and 0.17% in consumer
credit. Personal and auto loans also increase, while mortgage loans remain unaffected. Additionally,
we evaluate the variables we consider to be mechanisms, such as the number of bank accounts and
mobile banking services. The effects are heterogeneous across types of localities, with a greater im-
pact on traditionally excluded municipalities such as rural and semi-urban ones; we find no effect in
metropolitan municipalities. Using the validated regression and municipality-level data constructed
from the universe of formal consumer credit records, available from mid-2017, we confirm the shift
toward short-term financial products. This suggests that the digitalization of the payment system
has cross-border effects, especially in contexts where the flow of remittances between countries is
intense and there are marked asymmetries in banking development between sending and receiving
countries. The findings highlight that digital remittances not only promote banking inclusion but
also stimulate broader financial intermediation, contributing to the development of formal financial
markets in historically underbanked regions. These results show a process of unlocking financial
capacities, underlining the role of digital remittances in supporting more inclusive and resilient fi-
nancial development.
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1 Introduction

In many low- and middle-income countries (LMICs), growing remittance flows reach regions that remain
structurally underbanked, constraining the developmental potential of the financial sector. Financial de-
velopment shapes the incentives, constraints, and opportunities that influence saving, investment, and
the allocation of resources across firms and sectors (Goldsmith, 1969; Levine, 1997, 2005). By reducing
information asymmetries (Stiglitz & Weiss, 1981), financial development improves capital allocation by
enabling more efficient interactions among households, firms, investors, and banks, thereby enhancing
productivity and supporting long-run growth (Greenwood & Jovanovic, 1990; Demirgüç-Kunt & Levine,
2009; Levine, 2021). However, in these countries, many regions, households and firms remain discon-
nected from the formal financial system. Credit to the private sector is persistently low relative to GDP,
and millions live in underbanked regions where formal financial services are scarce or entirely absent
(Calomiris & Haber, 2014). In these settings, firms and households often face severe credit constraints
that limit investment and production (Banerjee & Duflo, 2014), which in turn constrain long-term growth
and limit the ability of finance to foster inclusion and economic development (Beck et al., 2000; Levine,
2005). Understanding how to activate financial development in areas underserved by traditional banking
is of central importance to both academic researchers and policymakers. While a large body of work
has documented the aggregate benefits of financial development, we know much less about how it can
emerge in structurally disadvantaged areas, particularly through digital mechanisms enabled by recent
technological advances, such as the digitalization of remittances. This paper contributes to this broader
discussion by examining whether migrant remittances transmitted through digital platforms can improve
banking activity and credit provision in financially underserved areas, thereby promoting local financial
development and inclusion (Burgess & Pande, 2005).

Despite this persistent financial exclusion, the rapid digitalization of the global economy has opened
new pathways to financial access (Aguilar et al., 2024). This transformation has created opportunities for
regions with limited banking infrastructure and high poverty rates, where formal financial services have
been scarce. The digitalization of cross-border payments has changed how migrants send money to their
countries of origin and how recipient households access these resources. Remittances are widely rec-
ognized as a mechanism that promotes banking development in recipient countries (Ashraf et al., 2011;
Demirgüç-Kunt et al., 2011). Traditionally, these flows move from advanced to developing economies
(Ardıç et al., 2022) through channels such as cash, money transfer companies, and traditional banks.
Receiving these transfers requires, access to physical financial infrastructure, such as bank branches or
remittance agencies, that is often concentrated in urban or economically developed areas, limiting access
for households in poorer or remote regions. 1

The rapid expansion of digital platforms for remittance transfers has enabled millions of migrants
to connect with their families and to send money quickly and securely through mobile devices or digital
applications integrated into the banking system. This shift reduces the transaction costs associated with
both sending and receiving remittances. The combination of the digitalization of remittance channels
and the bankarizing effect of remittances suggests that the digital transformation of the cross-border
payment system may have positive effects on access to and use of formal financial services (Ardıç et al.,
2022). These impacts range from basic forms of connection with the banking system, such as the use of
debit accounts or savings products, to broader effects related to financial development, such as access
to credit, financing of productive investments. 2 entrepreneurship, reduction of informality (Aguilar
et al., 2024), or resilience during periods of crisis (Frisancho & Parrado, 2021). Strengthening these
mechanisms can promote economic growth and foster poverty and inequality reduction, particularly
among households and regions historically excluded from formal financial systems (Demirgüç-Kunt &
Levine, 2009; Demirgüç-Kunt & Singer, 2017).

In this context, Mexico represents a relevant case. It is the second largest recipient of remittances
1In rural areas, average travel times to access a branch, ATM, or correspondent exceed 30, 31, and 23 minutes, respectively,

more than double the time observed in urban zones. The southern region, with the lowest infrastructure availability, shows the
longest average access times nationwide (ENIF, 2025).

2See Levine (2005) for a review on financial development and economic growth.
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worldwide, with sustained growth over the last decade, second only to India. In 2024, the country re-
ceived more than 60 billion dollars in remittances, mostly transferred electronically from the United
States (World Bank, 2024). In parallel, the digitalization of the economy has also impacted the interna-
tional payment system. Traditional remittance companies in the United States have launched their own
mobile applications, while new, exclusively digital competitors have emerged. Concurrently, the struc-
ture of payment reception has shifted rapidly, with a growing share of remittances now being deposited
directly into bank accounts. The share of remittances received in cash fell from approximately 87%
in 2017 to 75% in 2022, and is projected to reach 50% by 2025 (ENIF, 2022, 2025; Banxico, 2024).
This environment offers an opportunity to analyze the impact of remittance digitalization on the formal
financial system.

This article empirically examines the relationship between the growth of digital remittances and
banking deepening in Mexico, measured by the number of bank accounts, mobile banking contracts,
loans granted, and the volume of active credit at the municipal level. Finally, we instrument this re-
lationship using an instrumental variable that exploits the heterogeneity of the local banking system
infrastructure prior to the digital expansion, as a measure of exposure to the growth of digital remit-
tances, and we interact it with an exogenous measure of the use of digital remittance services: Google
Trends searches related to money transfer platforms from California, a state with a high population of
Mexican migrants in the United States, to approximate the activity of the remittance service market.
This strategy follows recent work by Garcia-López et al. (2020), Barron et al. (2021), and Frisancho &
Parrado (2021), who leverage online search data to instrument for digital service adoption.

We construct a panel of quarterly data for the period 2013–2019 for searches of Western Union and
combine it with information on remittances and the banking network at the municipal level, adding a
battery of control variables. We divide our specifications into two periods: before and after the expan-
sion of the use of digital remittance services in the U.S. Figure C.1 (in the appendix) shows a turning
point in 2017 in the remittance market, where native digital platforms begin to increase their relative rel-
evance. This shift introduced competitive pressure that likely accelerated innovation and digital adoption
across the remittance industry. We argue that this increase in competitive pressure incentivized the dig-
ital expansion among remittance service providers; therefore, we analyze the periods 2013–2016 and
2017–2019 separately. To support the credibility of our identification strategy, we show that the instru-
ment, constructed from preexisting banking infrastructure and search intensity, is not correlated with
financial outcomes before 2017, when digital remittance services had a limited presence. The quar-
terly frequency of our data allows us to capture short-run dynamics around the activation of the digital
channel, improving the precision of our inference. In line with our identification design, we observe no
significant changes in more developed municipalities, which tend to have lower migration intensity and
higher baseline levels of financial infrastructure. This pattern further supports the assumption that the
effects we measure are concentrated in historically underserved regions.

Our findings show a positive effect of remittance digitalization on financial inclusion indicators and
credit. These effects are driven by an increase in mobile accounts. Specifically, we observe positive im-
pacts on the use of digital tools, the number of ATM transactions, and the number of loans per 100,000
inhabitants, and the volume of active credit, showing that the use of digital platforms for remittance
transfers in destination countries increases the use of mobile financial services in origin countries. Ad-
ditionally, we find that their effect on credit is not uniform: personal and auto loans increase, while
mortgage loans do not show significant expansion. Finally, we show that these effects are heterogeneous
across population types; while the effects are significant for urban and rural municipalities, where re-
mittances have traditionally flowed more intensely, we do not find effects in metropolitan areas. This
suggests that the push for remittance digitalization affects only the municipalities most exposed to the
increase in remittances, increasing access to banking system products. This is of great importance for
emerging economies, as it would allow these flows to be transmitted more directly to the most disad-
vantaged areas, and not be intermediated by regions with greater physical banking infrastructure, thus
promoting financial development and driving economic growth (Aggarwal et al., 2011).

Previous studies have shown that remittances affect municipal banking indicators, such as the num-
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ber of accounts and deposits (Demirgüç-Kunt et al., 2011). However, there is little understanding of
the relationship between the digitalization of remittances and the banking system (Aguilar et al., 2024),
especially in economies with high remittance flows, and particularly in those where remittances play an
important role in economic activity.3 In this context, it is crucial to examine how digitalization facili-
tates transactions along remittance corridors and how these are integrated into the banking system and
the economy. While previous work documents increases in account usage or savings behavior, less is
known about whether digital remittances translate into greater access to credit, particularly in regions
where traditional lending channels remain underdeveloped. Despite the growing use of digital platforms
and their documented effect on remittance flows (Frisancho & Parrado, 2021), we are not aware of evi-
dence showing how the digitalization of remittances influences the credit channel and broader financial
intermediation.

This article contributes to the literature on digital finance, remittances, and financial development
in three dimensions: first, it documents the causal impact of the digital remittance channel on banking
outcomes at the municipal level; second, it explores heterogeneous effects across areas with different
levels of financial infrastructure and poverty, distinguishing between more developed municipalities and
those that are historically underserved or economically disadvantaged; and third, it provides evidence on
the role of remittance platforms as mechanisms for expanding financial development and strengthening
financial intermediation in regions traditionally excluded from the formal financial system in recipient
countries. We interpret these results as empirical evidence that digital financial channels can contribute
to reducing inequality and promoting more inclusive economic growth (Demirgüç-Kunt & Levine, 2009;
Demirgüç-Kunt & Singer, 2017). Moreover, our findings provide support for the broader empirical
literature showing that financial development plays a critical role in fostering long run economic growth
(Beck et al., 2007; Guiso et al., 2009), particularly when it reaches populations and regions traditionally
excluded from formal financial systems.

2 Institutional Background and Motivation

2.1 Banking, remittances, and digital transformation in Mexico

At the beginning of the 2010s, only 27.4% of adults in Mexico had a bank account (World Bank, 2022),
reflecting low penetration of the financial system and a high dependence on cash as the predominant
means of payment, especially in rural areas and those with high informality. This limited financial in-
clusion is associated with structural factors such as the low level of competition in the Mexican financial
system,4 where 85% of banking assets are concentrated in just ten institutions, and credit to the private
sector represents only 33% of GDP.5

This lag can be explained by historical events such as the nationalization of the banking system in
1982 and the Tequila Effect crisis in 1994, which generated distrust in banking institutions, hindered
competition, and inhibited innovation in the sector. As a result, an economic system characterized by
high levels of cash use and informality was consolidated (Del Angel, 2016), along with a lag in financial
digitalization compared to countries with similar levels of economic development (del Carmen Dircio-
Palacios-Macedo et al., 2023). Although financial inclusion has improved in recent years thanks to
public policies, social transfer programs, and the digitalization of the economy, structural barriers persist
that restrict access to formal financial services. For example, between 2017 and 2021, the proportion of
adults with an account increased from 36.9% to 49.0%, but only 15% of the adult population turned to a
financial institution to obtain credit (World Bank, 2022). This suggests that access to an account has not
directly translated into intensive use of other services such as credit.

3For instance, remittances represent over 25% of GDP in Honduras and El Salvador, and close to 20% in Guatemala and
Nicaragua as of 2023, highlighting their macroeconomic relevance in Central America.

4See Beck et al. (2004, 2008); Claessens (2006) for a discussion on the importance of banking competition in access to the
financial system.

5See Calomiris & Haber (2014) for a review of the political origins of the institutional design of banking systems in middle-
and low-income countries, including Mexico.
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In the context of lagging banking penetration and high intensity of remittance flows from the U.S.
to Mexico, remittances have become consolidated as a mechanism that pushes millions of households
toward the formal financial system for the reception of these resources, especially in regions with high
migration. Remittance flows drive remittance companies and banks to expand their operations in areas
with high remittance reception, to capture profits from these flows using both physical (Demirgüç-Kunt
et al., 2011) and digital means. Mexico is the second-largest recipient of remittances globally, with flows
representing nearly 4% of national GDP. In 2024, more than 98% of these remittances were transferred
electronically; over half were channeled through digital or semi-digital platforms such as Western Union,
MoneyGram, and Remitly, or through direct transfers to bank accounts, which are distributed throughout
the country (See Figure 1).

Figure 1: Geographic Distribution of Cumulative Per-Capita Remittances in Mexico Above the National
Mean (2013–2019).

Notes: This figure shows the spatial distribution of municipalities whose cumulative per-capita remittance inflows
exceeded the national mean between 2013 and 2019. Municipalities shaded in red indicate areas with relatively
high dependence on remittance inflows. Source: Banco de México.

Thus, the digitalization of the remittance market has not only facilitated the sending of money but
has also changed the way recipient families engage with the financial system. Unlike cash, digital remit-
tances require technological tools and banking products for their reception, which can promote greater
economic and financial integration by reducing the costs associated with both sending and receiving
these resources. This transformation has encouraged both banks and remittance companies to com-
pete for these new users through increasingly accessible and reliable mobile applications, as well as by
opening other digital channels.

In this paper, we argue that the growth of digital remittances has a positive impact on access to
banking services in Mexican municipalities, particularly in those with limited banking infrastructure.
This hypothesis is especially relevant in contexts where physical access to bank branches, including
for withdrawing cash from ATM, imposes high transaction costs, associated with time and distance,
compared to digital remittances, which can be received through bank accounts with access to mobile
applications, thereby reducing the costs associated with receiving remittances at branches. Our anal-
ysis explores this hypothesis using an identification strategy that exploits variations in the intensity of
digital remittance flows and in the availability of local banking infrastructure. Specifically, we evaluate
whether the use of digital platforms to send remittances from the U.S. is associated with an increase
in the number of accounts using mobile banking in Mexican municipalities, as well as with greater ac-
cess to credit, higher volume of active credit, and more frequent use of other financial services. These
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channels represent plausible mechanisms for financial inclusion in contexts where access to the banking
system is limited. The findings suggest that digital remittances can facilitate the expansion of financial
systems beyond their traditional boundaries, generate spillover effects across related financial services,
and unlock development potential in underbanked regions.

3 Data and Sources

We use quarterly municipal-level data for the period 2013–2019, which allows us to analyze two sub-
periods: before (2013–2016) and after (2017–2019) the expansion of the digital remittance market in
California.6 Given that access to direct information on bank accounts receiving remittances through
digital applications in Mexico is limited and restricted to the operators, we employ indirect measures
(proxies) that capture the evolution of the digital remittance market in the United States. We focus
on the most representative platform: Western Union. To reduce potential sources of macroeconomic
confounding at the national level, we use internet search interest for these companies in the state of
California, one of the main remittance-sending states to Mexico.

3.1 Main Variables

Google Trends: Digital Remittance Platforms. We use Google Trends data for the term Western
Union, which serves as a proxy for digital demand for money transfer services. This approach is based
on previous literature linking aggregate digital behavior with economic Barron et al. (2021); Choi &
Varian (2012); Antenucci et al. (2014); Baker & Fradkin (2017) and financial (Dosumu et al., 2023)
dynamics. These indicators allow us to approximate public interest and digital demand for this type
of money transfer service. The Google Trends index is a relative measure that reflects the share of
searches for a specific term out of all searches in a given region and time period, scaled from 0 to 100.
As a high-frequency indicator, it captures short-term variation in digital demand and user interaction
with remittance platforms. Recent studies have validated this approach to track digital market behavior
(Barron et al., 2021; Garcia-López et al., 2020), while others have specifically applied it to cross-border
contexts (Frisancho & Parrado, 2021).

Remittances and Interest Rates. We use remittance data from the Bank of Mexico, which reports
quarterly flows at the municipal level. Although the data are not disaggregated by country of origin, it
is estimated that 96.6% comes from the United States. We also incorporate the banking interest rate as
a macroeconomic control variable.

Banking System. We use information from the National Banking and Securities Commission
(CNBV) and on the infrastructure and operation of the banking system at the municipal level, includ-
ing the number of branches of private and development banks, banking correspondents, and ATMs.
We also include the volume of active credit across all regulated financial institutions, obtained at the
bank-municipality level through formal requests submitted to the Bank of Mexico via the CNBV and
aggregated to the municipal level for consistency. Recognizing that banking infrastructure is a multifac-
torial phenomenon that reflects both physical access and institutional activity, we follow the approach of
Greco et al. (2019), who emphasize the value of composite indicators in capturing complex, multidimen-
sional constructs, and construct a composite index of banking development using principal component
analysis (PCA). This approach allows us to summarize multiple correlated indicators into a single latent
dimension that reflects local financial depth and the initial heterogeneity in access to formal financial
services across municipalities (See the variability of the instrument in the Figure 2).

3.2 Additional Controls

Night Lights. As a proxy for local economic activity, we use satellite data on night-time lights (VI-
IRS–NASA), widely validated in the literature as an approximation of economic development, urban-

6See Table 1 for summary statistics.
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ization, and energy consumption in specific geographic areas. It is particularly useful in contexts where
no medium-frequency economic statistics are available.

Distance to the U.S. Border. We calculate the distance between the geographic centroid of each
municipality and the closest point on the northern border with the United States.

Municipal Historical Migration Index. We include this variable, calculated by the National Coun-
cil for the Evaluation of Social Development Policy (CONEVAL), as a relevant control due to its direct
relationship with remittance flows.

Figure 2: Municipal-Level Exposure to the Remittance Digitalization Instrument. Quintiles of Pre-
Existent Banking Infrastructure Index

Notes: This figure shows the geographic distribution of municipal exposure to the instrumental variable used in the
empirical analysis. Exposure is proxied by a pre-treatment banking infrastructure index, constructed via principal
component analysis (PCA) using data on the number of commercial and development bank branches, ATMs,
banking correspondents, and POS terminals, all prior to 2013. The index is divided into quintiles ranging from
“Very Low Exposure” to “Very High Exposure.” This classification captures the heterogeneity in local readiness
to adopt digital remittance services. Data sources: CNBV, Banco de México, and INEGI.

4 Empirical Strategy

4.1 Instrument: Initial Banking Infrastructure and Digital Platforms

Our empirical strategy is based on an instrumental variable constructed from an interaction between two
dimensions. The first is the temporal variation in the demand for digital platforms to send remittances
from California, measured through online search interest in services such as Western Union. The sec-
ond dimension captures the heterogeneity across Mexican municipalities in their historical exposure to
remittance flows, which acts as a measure of local intensity of potential adoption.

This interaction generates an exogenous source of variation that allows us to identify the effect of
the growth of digital remittances on access to financial services, under the assumption that the demand
for digital platforms in California is not correlated with local shocks to municipal financial inclusion,
except through remittances.

Formally, the instrument is defined as:

Zit = DigitalRemitt × InfraBancariai

where DigitalRemitt is measured through the intensity of Google Trends searches for terms such
as Western Union in California; and InfraBancariai corresponds to the index of pre-existing banking
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infrastructure in each municipality, before the technological expansion of remittance service providers,
calculated through PCA (branches of private and development banks, banking correspondents, ATMs,
and POS terminals). Represented by:

InfraBancariai =

K∑
k=1

ϕk ·Xik

This instrument seeks to capture the exogenous shock induced by the digital transformation of the
remittance system in California, which differentially affects municipalities depending on their banking
infrastructure.

4.2 Two-stage Least Squares (2SLS) Model

The estimation is carried out in two stages. First, we model remittances as a function of the exogenous
instrument:

log(Remittancesit) = β0 + β1Zit +X′
itΓ + µi + δt + θs(i),t + εit

Subsequently, we estimate the impact on banking indicators:

log(Bankingit) = α0 + α1
̂log(Remittancesit) +X′

itΘ+ µi + δt + θs(i),t + ηit

where BankingActivityit represents various indicators of banking depth, represented by the num-
ber of accounts, transactions, and loans per 100,000 inhabitants. Additionally, we include a set of
controls, such as the interbank interest rate, night-time light intensity as a proxy for economic activity,
the distance of Mexican municipalities to the northern border, and the migration index to capture hetero-
geneity in the migration propensity of each locality. To ensure the validity of our identification strategy
and isolate the causal effect of digital remittances on financial outcomes, we include a comprehensive
set of fixed effects. Specifically, we control for municipality fixed effects to capture time-invariant local
characteristics, period (quarterly) fixed effects to account for nationwide shocks common to all munic-
ipalities over time. In addition, we include interacted fixed effects at the state and year level (varying
slopes) to account for unobserved subnational heterogeneity and allow for the existence of differential
trends across states over time. These controls mitigate concerns about omitted variable bias stemming
from unobserved municipal heterogeneity, state-level dynamics, or temporal shocks. Standard errors are
clustered at the municipality level to correct for serial correlation and heteroskedasticity within munici-
palities over time.

4.3 Endogeneity Concerns

The main empirical challenge is that remittances and financial access may respond to the same underly-
ing forces, which is an endogeneity concern. Banks do not choose locations at random: they go where
income is rising, where demand is expected, or where migration has been high. Public programs also
tend to follow the same logic. If remittances increase in these places, it becomes hard to tell whether
financial inclusion responds to the remittances themselves or to the broader forces that also attracted
banks and government programs. In that case, standard comparisons across municipalities will not be
informative. To address this, we follow a shift-share design that approximates a quasi-experiment. We
verify that our instrument is not correlated with outcomes before the rise of digital remittances, and that
results are robust to the inclusion of additional controls and to changes in the sample based on temporal
and socio-economic criteria. These checks support the interpretation that digital remittances improve
financial access in less connected areas.
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4.4 Validity of the IV Design

Our empirical strategy is based on an instrumental variable design that exploits the interaction between
two sources of variation: (i) changes in digital remittance activity in the U.S., approximated by the
Google search index for platforms such as Western Union in California, and (ii) the heterogeneity of
initial banking infrastructure across Mexican municipalities, measured by a PCA index. This interaction
captures heterogeneous exposures to digital innovations in the remittance market, with both temporal and
municipal-level variation. This interaction captures heterogeneous exposures to digital innovations in the
remittance market, with both temporal and municipal-level variation. The structure of this instrument
follows the logic of shift share or Bartik style instruments, in which local exposure to a common external
shock (Bartik, 1991; Greenstone et al., 2020; Borusyak et al., 2025), where local variation in exposure to
a common external shock allows municipalities with different baseline conditions to respond differently
to the same national trend.

First, as a transmission mechanism, we propose that the increase in digital remittance activity leads
to a greater linkage with the financial system through banking technological innovations. To capture
this channel, we focus on showing the effect on the number of bank accounts using mobile banking per
100,000 inhabitants, as an indicator of higher technological adoption. Subsequently, we analyze whether
this expansion translates into greater use of banking services through three additional dimensions: (i)
the number of ATM transactions and the use of POS terminals; (ii) access to credit, disaggregated by
personal, consumer, auto, and mortgage loans; and (iii) the use of savings instruments, including sav-
ings accounts, term deposits, and debit cards; (iv) the volume of credit, measured by the total amount
of outstanding loans per credit type. This sequence allows us to assess whether the use of digital tech-
nologies in the remittance sector has systematic effects on banking variables beyond the mobile channel,
providing evidence of broader spillovers for financial inclusion, credit expansion, and financial system
deepening in underbanked regions.

To address potential concerns regarding the exclusion restriction, we argue that, conditional on the
controls and fixed effects included in our specification, the interaction between digital remittance trends
in California and initial local banking infrastructure affects Mexican municipalities exclusively through
its impact on remittance flows. That is, the instrument should not directly influence access to financial
services through other channels. We argue that variations in the adoption of digital platforms in the
U.S. are exogenous to local conditions in the Mexican banking system, as we do not observe other
plausible mechanisms that could systematically influence access to or use of banking technology in
Mexican municipalities—many of which have low levels of financial inclusion—that could affect the
demand for digital platforms among migrants in California. This assumption is based on the direction
of technological flow, which historically moves from advanced economies to developing economies.
Moreover, our controls capture persistent structural differences between municipalities, while period
and municipality fixed effects isolate short-term aggregate shocks, and state-year specific trends absorb
differentiated regional dynamics (Amuedo-Dorantes & Pozo, 2011).

To address concerns about reverse causality, previous studies have argued that, in times of crisis, the
conditions of recipient families could influence the use of remittance platforms (Frisancho & Parrado,
2021). However, the study period exhibits the benefit of relative macroeconomic stability in Mexico,
which reduces the likelihood that the observed effects stem from local economic conditions and influence
the use of platforms. For the same reason, we exclude crisis periods, such as the COVID-19 pandemic
and the implementation of universal social programs by the federal government starting in 2020, which
could have affected the relationship between remittances and financial access.

In our most parsimonious specification, the instrument captures the relationship between exoge-
nous variations in interest in digital remittance technologies and remittance flows to Mexico, inducing
changes in banking variables at the municipal level. To ensure that omitted factors do not bias this re-
lationship, we include standard controls from the literature, such as the interest rate, economic activity
(measured by satellite night-time lights), and a municipal historical migration index. In addition, we
use a robust set of fixed effects and structural controls to absorb persistent and transitory unobservable
factors. We empirically validate the strategy through tests that assess the relevance of the instrument
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(first-stage F-test) and the significance of the estimated effects (Wald statistic). Additionally, we interact
the instrument with the average cost of sending remittances, which allows us to generate an additional
source of exogenous variation and conduct an over-identification test (Sargan test) that evaluates whether
the instrument satisfies the exclusion restriction.7

Finally, to strengthen our results, we perform additional tests, including estimations differentiated
by level of economic development, and compare types of populations across two periods in our sample.
We estimate the model on two subsamples: one before (2013–2016) and one after (2017–2019) the ex-
pansion of the financial technology market. Moreover, this partition allows us to show that the financial
inclusion initiatives of 2014 and 2016 in Mexico are not associated with these changes. We demonstrate
that, in earlier periods, the instrument has no significant effect on banking variables, which reinforces the
validity of the identification strategy and indicates that preexisting trends do not drive the results. Ad-
ditionally, we estimate heterogeneous effects by level of remittance exposure, showing that the impacts
are more pronounced in municipalities with high migration dependence. This provides further evidence
on the validity of the transmission channel and suggests that the effect of digital remittances is stronger
in contexts where these flows constitute a relevant economic source.

5 Empirical Results

The regression results for the expansion period are presented in this section and reported as the elasticity
between remittances and banking variables. Our results are consistent with the literature on financial
inclusion and banking depth. First, we find that instrumented remittances affect variables that measure
financial inclusion. The increase in the number of account contracts using mobile phones, along with
the rise in ATM transactions, indicates a growing adoption of digital financial services. Second, to
understand the effect on the savings behaviour, we analyze savings instruments. We find that remittances
have an impact on the rates of savings accounts, term deposits, and debit cards. This suggests that,
beyond covering immediate expenses, households allocate a portion of their remittance income to formal
savings, indicating a shift toward more stable forms of financial integration. Third, credit variables also
increase, except for mortgage credit, indicating that the digital remittance channel primarily improves
access to short- and medium-term credit. Finally, these results are heterogeneous by population type:
we show that instrumented remittances affect only non-urbanized populations, which have historically
been the most disadvantaged and tend to have high levels of migration.

5.1 Mobile Contracts and Transactions

We begin by analyzing the role of digital remittances in expanding electronic access to the banking
system. The evidence in Table 5 shows that increases in remittances per capita are associated with
improvements in access to mobile banking services and ATM usage. Specifically, a one percent increase
in remittances is associated with a 6.2% rise in mobile banking contracts and a 9.8% increase in the
number of ATMs.

We interpret these results as evidence of households’ responses to the expansion of digital remittance
channels, where they adopt digital financial tools, such as mobile platforms, that facilitate access to
banking services in municipalities with low physical infrastructure. This effect reflects not only the
convenience of mobile technologies but also their potential to overcome spatial and cost-related barriers
in underbanked areas. The increase in ATM transactions, in turn, may reflect a systemic persistence in
using cash for day-to-day expenses, as documented in the literature on remittance usage (Vlaicu, 2023;
ENIF, 2022, 2025), but now facilitated by a higher degree of digital connection to the financial system.

7These tests are widely used in the empirical literature to assess instrument validity in instrumental variable designs with
multiple sources of variation.
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5.2 Savings Instruments

In terms of financial inclusion through savings channels, Table 5 shows that instrumented remittances
have an impact on the adoption of savings accounts, term deposits, and debit cards. Specifically, a 1%
increase in remittances per capita is associated with a 0.51% increase in savings accounts, a 0.07%
increase in term deposits, and a 1.59% increase in debit cards. These findings indicate that remittances
do more than cover short-term consumption; they also foster formal saving behaviors. The increase in
savings accounts provides evidence that households are connected with the financial system, even though
they are using it for transactions beyond the basic. Although the effect on term deposits is smaller, it
indicates that households began to utilize financial instruments for investment purposes. The strong
effect on debit card ownership highlights the growing integration of remittance-receiving households
into transactional financial networks. Altogether, these results reflect a shift toward greater use of formal
financial services and the consolidation of inclusive financial access.

5.3 Credit

In terms of credit, instrumented remittances have a positive effect on the contracting of specific loan
products, indicating a strengthened connection between remittance recipients and the formal financial
system. As shown in Table 6, a 1% increase in remittances per capita is associated with a 0.15% increase
in personal loans, a 0.28% increase in consumer loans, and a 0.16% increase in auto loans. These effects
are statistically significant and suggest that the inflow of remittances, now channeled through formal and
digital platforms, enhances the creditworthiness or financial visibility of households in recipient munic-
ipalities. We argue that the absence of a significant effect on mortgage loans indicates that the impact
of remittances on credit expansion is not linear across types of credit, and it primarily affects short- and
medium-term credit products, which typically require lower collateral and have shorter approval pro-
cesses. This credit pattern is consistent with liquidity-driven financial behavior and points to the role of
digital remittances in facilitating access to flexible credit forms in underbanked areas.

5.4 Bank Accounts

Turning to financial inclusion through transactional accounts, Table 6 shows a counterintuitive pattern.
Instrumented remittances reduced the number of level 2 and level 3 accounts, with estimated elasticities
of –10% in both cases. These accounts require more stringent identification procedures and are linked to
broader banking functionalities compared to level 1 accounts, which are designed for simplified access
and often used by individuals lacking formal identification.

This negative relationship suggests that, while digital remittances foster greater interaction with
the financial system through mobile banking and credit channels, they may simultaneously reduce the
reliance on more traditional transactional accounts that require in-person authentication. One possible
interpretation is that the adoption of digital remittance channels substitutes for traditional account use,
particularly in contexts where visiting physical bank branches is costly or inconvenient. This shift raises
broader questions about how digitalization may alter the composition of financial inclusion, potentially
favoring technological modalities over traditional ones, and highlights the need to reassess how inclusion
is measured in digital financial ecosystems.

5.5 Credit by Product Type

Table 7 presents the two-stage least squares results for the effect of digital remittances on the volume of
credit by product type for the period 2017 to 2019. These estimates are based on a distinct administrative
dataset from the CNBV, which provides detailed records of outstanding commercial credit by product
type, disaggregated at the bank and municipal levels. This source allows us to capture the monetary
volume of credit placement, complementing the analysis based on the number of loans. The first-stage
regression confirms the strength of the Bartik-type instrument, with a coefficient of 2.83 and an F-
statistic of 148.74, well above conventional thresholds, ensuring instrument relevance.
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In the second stage, we find significant and positive effects of remittances on the volume of several
credit products. A 1% increase in remittances per capita is associated with a 0.02% increase in the
volume of personal loans, a 0.17% increase in consumer credit, a 0.01% increase in payroll loans, and
a 0.13% increase in auto loans. These results suggest that digitally received remittances are associated
with increased access to formal credit, particularly for products with short- or medium-term terms and
do not require collateral.

The largest effect is observed for consumer credit, which may reflect a higher perceived payment
capacity and financial stability of remittance-receiving households, reducing information asymmetries
to lending institutions. The positive effects on auto and payroll loans also suggest that households
use formal remittance inflows to build verifiable financial histories that facilitate credit access. These
findings support the interpretation that digital remittances improve financial traceability and strengthen
borrower profiles, fostering broader credit inclusion

5.6 Heterogeneous Effects

In this section, we document that the effects of digital remittances on financial inclusion are not uniform
across localities. Tables 9 and 10 present results for municipalities with lower levels of urbanization.
In these areas, which historically have had higher poverty rates, weaker banking infrastructure, and a
greater historical reliance on migration, digital remittances have increased financial inclusion. The ef-
fects are evident across multiple dimensions, including greater adoption of digital banking technologies,
broader use of savings instruments, and improved access to credit.

By contrast, Tables 11 and 12 show that in metropolitan municipalities, where financial infrastructure
is more developed and migration plays a less central role in household income, we do not observe
statistically significant effects. These findings suggest that digital remittances serve as a mechanism that
particularly benefits areas historically excluded from formal financial services, reinforcing their potential
as a driver of inclusive financial development.

6 Robustness Checks

As a temporal placebo test, we present the results from estimating our specification for the pre-digital
expansion period in Tables 13 and 14. Although the instrument may be mechanically correlated with
some banking indicators, the results show that the first-stage F-statistics remain consistently below 10.
This indicates that the instrument lacks statistical strength and relevance before the widespread adoption
of digital remittance platforms in California.

These findings reinforce the credibility of our empirical strategy. The absence of a strong relation-
ship in the earlier period supports the identifying assumption that the instrument only becomes relevant
following the emergence of digital channels. We interpret this as evidence that our results are not driven
by preexisting trends or omitted variable bias, thereby validating the exclusion restriction and strength-
ening the internal validity of the analysis.

7 Conclusion and Discussion

This paper contributes to the literature on financial development by examining whether the digitalization
of international remittances can foster access to formal financial services in structurally disadvantaged
regions. Building on the well-established link between finance and growth (Goldsmith, 1969; Levine,
1997, 2005), our results show that digitally received remittances can facilitate the expansion of finan-
cial inclusion and connect banking systems with households, especially in underbanked municipalities,
which can in turn drive processes of economic growth.

Our findings provide robust empirical support for the argument that digital remittance flows reduce
frictions and information asymmetries in financial markets, particularly in areas with weak pre-existing
infrastructure. First, we document that the use of digital platforms for sending remittances not only
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increased the total volume of remittance flows, but also contributed to a rise in the number of debit
accounts opened—an indicator of deeper engagement with the formal financial system. This shift may
help explain the observed decline in the reception of cash-based remittances. Additionally, we find that
digital remittances are associated with systematic increases in mobile banking contracts and ATM usage.
These results suggest that recipients adopt digital channels not only to receive funds but also to interact
with the formal banking system, thereby bridging informational gaps in access and activating a digital
channel of financial intermediation.

Second, the analysis of savings instruments reveals that remittance recipients are not solely oriented
toward immediate consumption. A 1% increase in remittances per capita leads to a 0.51% rise in savings
accounts, a 0.07% increase in term deposits, and a 1.59% increase in debit card ownership. These
outcomes reflect a shift toward more stable financial behavior and indicate deeper engagement with
the formal financial sector, consistent with theories of financial development that highlight the role of
inclusive financial systems in enabling productive investment.

Third, we find significant effects on the volume of short- and medium-term credit products. Digital
remittances are positively associated with increases in personal, consumer, payroll, and auto loans, while
no effects are found for mortgage credit. This asymmetric pattern suggests that the increased observabil-
ity and regularity of remittance income improves the perceived creditworthiness of households, facili-
tating access to loans that do not require collateral but depend on income verification. Moreover, these
effects are concentrated in nonurban municipalities, where remittances are a major source of household
liquidity and where traditional credit markets remain thin.

Interestingly, the evidence also shows a decline in the use of more bureaucratic transactional ac-
counts (level 2 and 3), which require stricter identity verification. We interpret this as a sign that the
financial inclusion facilitated by digital remittances may follow alternative trajectories—centered on mo-
bile platforms and simplified products—rather than relying on traditional branch-based models. These
patterns also suggest potential intergenerational and digital divides in financial access, which warrant
further investigation.

In summary, our results confirm that the digitalization of remittances generates concrete gains in
financial inclusion, particularly in contexts historically excluded from the banking system. These effects
extend beyond basic account ownership to encompass savings behavior and credit access. Importantly,
we find no such effects in metropolitan areas with higher baseline financial development, reinforcing the
view that digital channels serve as equalizing tools where the traditional system has failed to penetrate.
This supports the idea that technology-enabled remittance flows can unlock financial capacities, produc-
ing spillovers that strengthen the reach and inclusiveness of the financial system. In turn, such dynamics
may contribute to reducing inequality and fostering inclusive economic growth.

Finally, future research could explore whether these effects are heterogeneous across financial insti-
tutions. Certain banks may be more strongly associated with the receipt and processing of remittances,
which could shape their role in financial intermediation and influence how remittance-linked financial
inclusion unfolds across different institutional settings. Identifying these asymmetries could enrich our
understanding of how digital remittances interact with supply-side features of the financial system.
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A Descriptive Tables

Table 1: Summary Statistics for Full Sample
Variable Min Q1 Median Mean Q3 Max SD N
ATMs 0 0.00 1656.38 6141.30 8601.53 491575.89 10595.36 106716
POS Terminals 0 0.00 587.60 3983.54 3241.24 2968716.44 20321.60 106716
Mobile Contracts 0 186.69 834.52 1690.52 2393.94 235271.42 3052.71 99441
Savings Accounts 0 0.00 0.00 5.64 0.00 2756.19 48.50 106716
Term Deposits 0 0.00 11.64 151.45 158.80 59806.17 539.79 106716
Debit Cards 0 287.48 1126.08 4389.62 5703.23 2863628.54 14448.67 106716
Mortgage Loans 0 0.53 7.99 57.09 32.13 19701.05 390.34 106716
Auto Loans 0 6.06 17.16 28.47 36.27 820.60 36.87 106716
Personal Loans 0 116.13 423.17 769.87 1262.16 43401.56 952.63 106716
Consumer (Durable Goods) 0 1.22 47.66 208.42 337.01 7723.25 314.18 89741
Transactional Accounts - Level 1 0 0.00 0.00 71.17 0.00 372655.64 1295.23 106715
Transactional Accounts - Level 2 0 91.61 295.82 766.09 793.10 176340.55 2656.58 106716
Transactional Accounts - Level 3 0 0.00 0.00 12.30 0.00 42649.39 326.28 99441

Note: This table reports descriptive statistics (Min, Q1, Median, Mean, Q3, Max, SD, N) for the full sample across all key
variables. The statistics are based on the full sample of localities from 2013 to 2019.

Table 2: Summary Statistics for Credit Volume Variables (Full Sample)
Variable Min Q1 Median Mean Q3 Max SD N
Other Credit (abcd) 0 2.19 69.90 130.90 194.73 1617.71 170.08 26,619
Group Loans 0 67.70 223.94 324.34 465.10 3100.18 347.28 26,619
Personal Loans 0 436.74 1063.62 1572.18 2060.84 145648.89 2392.46 26,619
Payroll Loans (Nomina) 0 514.14 1162.84 1732.13 2312.77 24102.46 1830.24 26,619
Auto Loans 0 142.84 413.22 775.17 936.16 17888.10 1131.75 26,619

Note: This table reports summary statistics for the volume of credit by product type, measured in per capita terms. All variables
were winsorized at the 1st and 99th percentiles. Observations correspond to the full sample of localities between 2017 and
2019.

Table 3: Summary Statistics for Control Variables (Full Sample)
Variable Min Q1 Median Mean Q3 Max SD N
Banking Infrastructure Exposure Index -0.915 -0.915 -0.577 -0.011 0.288 18.2536 1.5107 106,716
Average Credit Cost 3.741 4.411 4.509 4.725 5.090 6.355 0.5618 72,753
Central Bank Interest Rate 3.000 4.000 5.750 6.057 7.750 11.250 2.5612 106,716
Night-Time Lights per capita 0.000 0.000005 0.000013 0.000057 0.000038 0.00390 0.00016 106,716
Minimum Distance to Services (meters) 5.000 615.33 764.32 732.92 933.38 1331.99 269.17 106,716
Migrant Intensity Index 0.000 29.30 31.21 41.48 62.75 65.36 16.57 106,716
Western Union Presence Index 6.667 16.33 42.00 42.44 61.00 97.00 26.997 106,716

Note: This table reports descriptive statistics for the micro and macro -level control variables included in regression models.
All variables are continuous unless otherwise noted. Some variables, such as Western Union Presence, represent scaled indices.
The statistics are based on the full sample of localities from 2013 to 2019.
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B Main Regressions

Table 4: First Stage IV Estimates for log(Remittances per capita) using Bartik Instrument
(1) (2) (3) (4) (5)

Dependent variable: log(Remittances per capita)
Bartik instrument 1.302*** 1.302*** 1.163*** 1.162*** 1.110***

(0.1841) (0.1841) (0.1685) (0.1685) (0.1655)
Bartik × average cost -0.0194** -0.0196** -0.0216*** -0.0216*** -0.0232***

(0.0065) (0.0065) (0.0065) (0.0065) (0.0065)
log(NTL per capita + 1e−8) – -0.5112· -0.5115· -0.5102· -0.5087·

(0.2788) (0.2780) (0.2781) (0.2787)
Adult population – – -0.0002*** -0.0005 -0.0005

(0.00004) (0.0006) (0.0006)
Adult pop. × migration index – – – 8.48e-6 8.92e-6

(2.13e-5) (2.15e-5)
Interest rate × distance – – – – -0.0013***

(0.0003)
Observations 29,099 29,099 29,099 29,099 29,099
R2 0.79301 0.79311 0.79397 0.79397 0.79419
Within R2 0.00276 0.00323 0.00738 0.00740 0.00848
F-statistic 40.15 40.14 31.26 31.22 28.15
Wald test 26.27 26.25 24.76 24.73 22.94
Note: Standard errors clustered at the municipal level. Fixed effects by period, municipality, and Varying Slopes included.
·p<0.1; ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001

Table 5: Impact of Remittances on Electronic Access and Savings Instruments (2017–2019)
Electronic Devices Savings Instruments

log(ATMs) log(POS) log(Mobile Contracts) log(Savings Acc.) log(Term Deposits) log(Debit Cards)

log(Remittances per capita) 0.0980∗ 0.0246 0.0619∗∗∗ 0.5146∗∗∗ 0.0735∗∗ 1.590∗∗∗

(0.0425) (0.0446) (0.0151) (0.0896) (0.0258) (0.1466)
log(NTL per capita) 0.1749· -0.0652 -0.0209 0.2878· 0.0680 0.6103

(0.0976) (0.1002) (0.1925) (0.1541) (0.0557) (0.4699)
Adult population 5.38e-6 -0.0001 -7.31e-5· 8.94e-5 0.0002 0.0003

(0.0001) (0.0001) (3.89e-5) (0.0003) (0.0002) (0.0008)
Adult pop. × mig. index 4.91e-7 2.82e-6 2.46e-6· 5.66e-7 -6.92e-6 -1.14e-6

(4.88e-6) (4.51e-6) (1.27e-6) (1.07e-5) (6.69e-6) (2.67e-5)
Interest rate × dist. 0.0003 9.54e-5 -0.0002∗∗ 0.0005∗ 5.11e-5 0.0019∗∗∗

(0.0002) (0.0002) (5e-5) (0.0002) (0.0001) (0.0005)
Observations 29,099 29,099 29,099 29,099 29,099 29,099
F-stat (first stage) 1.71 0.13 5.70 421.11 3.29 295.11
Wald (IV only), p-val 0.0211 0.5808 4.31e-5 9.26e-9 0.0044 2.36e-27
Sargan, p-val 0.6329 0.0044 0.8108 0.6476 0.6660 2.3e-8

Note: Standard errors clustered at the municipal level. Fixed effects by period, municipality, and Varying Slopes included.
·p<0.1; ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001

Table 6: Impact of Remittances on Credit and Transactional Accounts (2017–2019)
Credit Products Transactional Accounts

log(Personal) log(Consumer) log(Auto) log(Mortgage) log(Level 1) log(Level 2) log(Level 3)

log(Remittances per capita) 0.1532∗∗∗ 0.2758∗∗∗ 0.1632∗∗ 0.0565 -0.2723∗∗ -0.1057∗∗∗ -0.1060∗

(0.0205) (0.0482) (0.0556) (0.0508) (0.0881) (0.0198) (0.0443)
log(NTL per capita) 0.1595· 0.3741∗ 0.2376∗ 0.0346 -0.2225∗ -0.2032 -0.0814

(0.0826) (0.1528) (0.1175) (0.1073) (0.1034) (0.2018) (0.0578)
Adult population 3.35e-5 -0.0003∗∗ 1.37e-5 -5.11e-5 -0.0016∗ -6.54e-5 0.0003

(6.28e-5) (0.0001) (8.43e-5) (6.74e-5) (0.0007) (7.82e-5) (0.0002)
Adult pop. × mig. index -4.61e-7 8.7e-6∗ 2e-7 1.75e-6 4.19e-5· 1.37e-6 -9.21e-6

(2.09e-6) (3.38e-6) (2.67e-6) (2.12e-6) (2.34e-5) (2.57e-6) (7.66e-6)
Interest rate × dist. -0.0004∗∗∗ 7.66e-5 -3.52e-5 0.0003∗ -0.0002 -6.98e-5 -7.09e-5

(8.38e-5) (0.0003) (0.0002) (0.0001) (0.0002) (5.6e-5) (0.0002)
Observations 29,099 29,099 29,099 29,099 29,099 29,099 29,099
F-stat (first stage) 35.09 19.75 11.50 0.733 21.87 16.99 3.79
Wald (IV only), p-val 8.13e-14 1.06e-8 0.0034 0.266 0.0020 1.02e-7 0.0168
Sargan, p-val 0.5879 0.0270 0.5893 0.0077 3.78e-24 0.855 0.938

Note: Standard errors clustered at the municipal level. Fixed effects by period, municipality, and Varying Slopes included.
·p<0.1; ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001
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B.1 Effect on Credit

Table 7: Two-Stage Least Squares: Effect of Remittances on Volume of Credit by Product Type (2017–
2019)

First Stage Second Stage (Outcome Variable)
log(Remittances pc) log(Personal) log(Consumer) log(Nomina) log(Auto)

bartik 2.830∗∗∗

(0.3433)
bartik × avg. cost 0.0833∗∗∗

(0.0114)
log(NTL pc) – 0.1185· -0.1017 -0.3443∗ 0.3359

(0.0653) (0.2092) (0.1589) (0.2426)
Adult population – 3.42e-5 -0.0003· 1.84e-5 -9.46e-5

(2.15e-5) (0.0002) (1.85e-5) (7.32e-5)
Adult pop. × mig. index – -1.31e-6· 7.36e-6 -6.36e-7 3.45e-6

(7.18e-7) (5.73e-6) (6.37e-7) (2.36e-6)
Interest rate × distance – 0.0003∗∗∗ 0.0011∗∗∗ -4.46e-5 0.0001

(4.49e-5) (0.0002) (4.39e-5) (0.0002)
log(Remittances pc) – 0.0245∗∗∗ 0.1674∗∗∗ 0.0100∗ 0.1293∗∗

(0.0058) (0.0452) (0.0051) (0.0452)
Observations 26,608 26,608 26,608 26,608 26,608
F-stat (1st stage) 148.74
Wald (IV only), p-val 1.55e-15 2.49e-5 0.00021 0.04910 0.00425
Sargan, p-val – 2.82e-5 0.65583 0.07271 0.93108

Note: All dependent variables were pre-processed using a non-parametric winsorization procedure. Specifically, values below the 1st
percentile and above the 99th percentile were replaced with their respective thresholds to mitigate the influence of extreme outliers.
This transformation was applied after setting all zero values to missing (NA) to avoid distortion from truncated or heavily skewed
distributions. The models are estimated for the period 2017–2019 and include only non-urban localities (i.e., Metropolitan, Semi-
metropolitan, Urban, Semi-urban, Transitional, and Rural). All specifications include fixed effects by municipality, period, and state,
as well as varying slopes by year within each state.
·p<0.1; ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001

C Additional Tables and Robustness Results

Table 8: First Stage IV Estimates for log(Remittances per capita) in Non-Urban Areas
(1) (2) (3) (4) (5)

Dependent variable: log(Remittances per capita)
Bartik instrument 2.028∗∗∗ 2.026∗∗∗ 1.982∗∗∗ 1.834∗∗∗ 1.916∗∗∗

(0.3308) (0.3312) (0.3277) (0.3175) (0.3211)
Bartik × average cost -0.0243 -0.0244 -0.0251· -0.0296· -0.0262·

(0.0152) (0.0152) (0.0152) (0.0153) (0.0152)
log(NTL per capita) – -0.5135· -0.5423· -0.5303· -0.5351·

(0.2805) (0.2775) (0.2776) (0.2765)
Adult population – – -0.0011 -0.0289∗∗∗ -0.0289∗∗∗

(0.0009) (0.0056) (0.0056)
Adult pop. × mig. index – – – 0.0009∗∗∗ 0.0009∗∗∗

(0.0002) (0.0002)
Interest rate × dist. – – – – -0.0015∗∗∗

(0.0004)
Observations 23,927 23,927 23,927 23,927 23,927
R2 0.78242 0.78253 0.78310 0.78439 0.78413
Within R2 0.00255 0.00303 0.00564 0.01159 0.01040
F-statistic 30.44 30.37 28.95 24.10 26.93
Wald test 11.71 11.58 9.16 3.90 6.36
Note: Standard errors clustered at the municipal level. Fixed effects by period, municipality, and Varying Slopes included.
·p<0.1; ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001
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Table 9: Impact of Remittances on Electronic Access and Savings Instruments in Non-Urban Areas
(2017–2019)

Electronic Devices Savings Instruments
log(ATMs) log(POS) log(Mobile Contracts) log(Savings Acc.) log(Term Deposits) log(Debit Cards)

log(Remittances per capita) 0.0753 0.0362 0.0423∗ 0.1017∗ 0.1103∗∗ 1.344∗∗∗

(0.0540) (0.0577) (0.0208) (0.0453) (0.0395) (0.1643)
log(NTL per capita) 0.1547 -0.0738 -0.0289 0.0781∗ 0.0852 0.5081

(0.0996) (0.1053) (0.1985) (0.0374) (0.0644) (0.4101)
Adult population 0.0027 -5.12e-5 -0.0017· 0.0031∗ 0.0064∗∗ 0.0269∗∗

(0.0030) (0.0033) (0.0009) (0.0014) (0.0024) (0.0083)
Adult pop. × mig. index -7.81e-5 3.44e-6 5.48e-5· -9.39e-5∗ -0.0002∗∗ -0.0008∗∗

(9.6e-5) (0.0001) (2.95e-5) (4.28e-5) (8.08e-5) (0.0003)
Interest rate × dist. 0.0003 0.0002 -0.0002∗∗ 7.79e-8 0.0001 0.0019∗∗∗

(0.0002) (0.0002) (6.57e-5) (7e-5) (0.0002) (0.0006)
Observations 23,927 23,927 23,927 23,927 23,927 23,927
F-stat (first stage) 0.86 0.22 2.20 51.69 6.32 202.77
Wald (IV only), p-val 0.16298 0.53079 0.04202 0.02493 0.00529 2.96e-16
Sargan, p-val 0.58218 0.00455 0.98685 0.03244 0.99646 1.2e-9

Note: Standard errors clustered at the municipal level. Fixed effects by period, municipality, and Varying Slopes included.
·p<0.1; ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001

Table 10: Impact of Remittances on Credit and Transactional Accounts in Non-Urban Areas (2017–
2019)

Credit Products Transactional Accounts
log(Personal) log(Consumer) log(Auto) log(Mortgage) log(Level 1) log(Level 2) log(Level 3)

log(Remittances per capita) 0.1275∗∗∗ 0.1964∗ -0.0079 -0.0004∗∗∗ 0.0922· -0.0759∗∗∗ -0.1124·

(0.0264) (0.0904) (0.0665) (9.78e-5) (0.0530) (0.0228) (0.0632)
log(NTL per capita) 0.1492· 0.2585∗ -0.0023 0.0002 0.0063 -0.1938 -0.0958

(0.0813) (0.1294) (0.1122) (0.0002) (0.0486) (0.2031) (0.0613)
Adult population 0.0016 0.0029 -0.0029 0.0002 -0.0069∗∗ -0.0027∗∗ -0.0083∗∗

(0.0010) (0.0030) (0.0025) (0.0002) (0.0026) (0.0009) (0.0030)
Adult pop. × mig. index -4.95e-5 -9.03e-5 9.3e-5 0.0002 0.0002∗∗ 8.27e-5∗∗ 0.0003∗∗

(3.14e-5) (9.26e-5) (7.89e-5) (0.0002) (8.09e-5) (2.68e-5) (9.54e-5)
Interest rate × dist. 6.15e-5 0.0002 0.0002 0.0003∗ 0.0001 -1.76e-5 -7.03e-5

(0.0002) (0.0002) (0.0002) (0.0001) (0.0002) (6.72e-5) (0.0002)
Observations 23,927 23,927 23,927 23,927 23,927 23,927 23,927
F-stat (first stage) 20.44 13.74 0.01 0.0118 3.90 7.29 5.37
Wald (IV only), p-val 1.43e-6 0.02978 0.90556 0.01448 0.08166 0.00087 0.07555
Sargan, p-val 0.95180 0.84833 0.35685 0.23442 5.27e-32 0.95772 0.97635

Note: Standard errors clustered at the municipal level. Fixed effects by period, municipality, and state included.
·p<0.1; ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001
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C.1 Placebo Type of Location

Table 11: Impact of Remittances on Electronic Access and Savings Instruments in Metropolitan Areas
(2017–2019)

Electronic Access Savings Instruments
log(ATMs) log(POS) log(Mobile Contracts) log(Savings) log(Term Deposits) log(Debit Cards)

log(Remittances per capita) 0.1737 2.416 1.708 13.65 3.208 0.0184
(1.995) (1.848) (1.192) (12.32) (2.408) (0.7709)

log(NTL per capita) 0.9263 0.8677 0.1325 1.190 0.3113 -0.0738
(0.6213) (1.023) (0.5849) (4.895) (1.119) (0.1983)

Adult population -4.59e-5 -0.0001 -8.49e-5 -0.0008 -0.0001 -2.28e-5
(0.0001) (0.0002) (0.0002) (0.0014) (0.0003) (6.7e-5)

Adult pop. × mig. index 1.32e-6 3.69e-6 2.7e-6 2.49e-5 3.98e-6 1.66e-7
(4.44e-6) (8.09e-6) (5.7e-6) (4.79e-5) (1.08e-5) (2.17e-6)

Interest rate × dist. -0.0001 7.59e-5 3.11e-5 0.0006 0.0002 5.14e-6
(0.0001) (0.0002) (0.0002) (0.0014) (0.0003) (0.0001)

Observations 5,171 5,171
F-stat (IV only) 0.0038 4.79 24.36 9.65 4.34 0.0001
Wald (IV only), p-val 0.931 0.191 0.152 0.268 0.183 0.981
Sargan, p-val 0.751 0.851 0.882 0.541 0.763 1.35e-5

Note: Standard errors clustered at the municipal level. Fixed effects by period, municipality, and Varying Slopes included.
·p<0.1; ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001

Table 12: Impact of Remittances on Credit and Transactional Accounts in Metropolitan Areas (2017–
2019)

Credit Products Transactional Accounts
log(Personal) log(Consumer) log(Auto) log(Mortgage) log(Level 1) log(Level 2) log(Level 3)

log(Remittances per capita) 1.778 4.411 0.3854 -0.9654 4.140 -2.389 2.266
(1.215) (3.482) (0.3733) (0.9551) (7.753) (2.124) (3.603)

log(NTL per capita) 0.2399 0.6597 0.0231 -0.1128 0.4720 -0.3065 0.0714
(0.6014) (1.511) (0.1352) (0.3535) (1.847) (0.8327) (1.183)

Adult population -6.01e-5 -0.0002 -3.86e-6 6.93e-5 -0.0008 9.76e-5 0.0003
(0.0002) (0.0004) (3.91e-5) (0.0001) (0.0007) (0.0002) (0.0004)

Adult pop. × mig. index 1.94e-6 7e-6 7.33e-8 -2.44e-6 2.23e-5 -3.11e-6 -1.04e-5
(5.9e-6) (1.49e-5) (1.31e-6) (3.46e-6) (2.2e-5) (8.26e-6) (1.31e-5)

Interest rate × dist. 0.0001 0.0004 7.23e-5 -6.14e-7 0.0013 -0.0003 0.0002
(0.0002) (0.0004) (4.06e-5) (0.0001) (0.0008) (0.0002) (0.0004)

Observations 5,171 5,171
F-stat (IV only) 24.12 12.73 3.47 4.92 0.297 20.94 0.116
Wald (IV only), p-val 0.143 0.205 0.302 0.312 0.593 0.261 0.529
Sargan, p-val 0.902 0.959 0.977 0.426 0.837 0.943 0.946

Note: Standard errors clustered at the municipal level. Fixed effects by period, municipality, and Varying Slopes included.
·p<0.1; ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001
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C.2 Temporary Placebo

Table 13: Placebo Test: Impact of Remittances on Electronic Devices and Savings (2013–2016)
Electronic Devices Savings Instruments

log(ATMs) log(POS) log(Mobile Contracts) log(Savings) log(Term Deposits) log(Debit Cards)

log(Remittances per capita) -0.2450 -0.3935 -4.477 2.964* -13.24** -0.0204
(0.3034) (0.3865) (2.887) (1.161) (4.948) (0.0657)

log(NTL per capita) 0.1268 0.0755 -0.7179 0.0714 -0.1907 0.0309
(0.1494) (0.1288) (0.7695) (0.4612) (2.053) (0.0347)

Adult population -0.0001 -4.28e-5 -0.0002 0.0003 0.0003 -4.17e-5
(0.0001) (0.0001) (0.0006) (0.0003) (0.0011) (2.6e-5)

Adult pop. × mig. index 3.24e-6 -4.36e-7 -2.93e-6 -1.3e-5 -1.15e-5 1.87e-6*
(4.09e-6) (4.16e-6) (1.98e-5) (1.11e-5) (3.9e-5) (8.83e-7)

Interest rate × dist. 4.17e-5 -5.37e-6 0.0003 0.0009* -0.0033· -8.76e-5***
(0.0001) (0.0001) (0.0005) (0.0004) (0.0017) (2.46e-5)

Observations 36,374 36,374 31,525 36,374 36,374 36,374
F-stat (IV only) 0.208 0.821 17.123 217.18 465.11 0.010
Wald (IV only), p-val 0.419 0.309 0.121 0.011 0.0075 0.756
Sargan, p-val 0.0172 0.252 0.894 0.0473 0.0984 0.192

Note: Standard errors clustered at the municipal level. Fixed effects by period, municipality, and Varying Slopes included.
·p<0.1; ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001

Table 14: Placebo Test: Impact of Remittances on Credit and Transactional Accounts (2013–2016)
Credit Products Transactional Accounts

log(Personal) log(Consumer) log(Auto) log(Mortgage) log(Level 1) log(Level 2) log(Level 3)

log(Remittances per capita) -1.132* -2.638· 0.4854 -1.324* 12.20** -2.866** 5.978
(0.4415) (1.354) (0.3121) (0.5762) (4.606) (1.070) (3.826)

log(NTL per capita) -0.0681 -0.2624 0.0814 0.0976 0.6729 0.1431 0.8637
(0.2113) (0.3311) (0.1379) (0.2413) (1.904) (0.4865) (0.9720)

Adult population 1.58e-5 6.6e-5 1.49e-5 -1.5e-5 0.0003 1.87e-5 -2.06e-6
(0.0001) (0.0003) (6.69e-5) (0.0001) (0.0012) (0.0003) (0.0008)

Adult pop. × mig. index -2.21e-6 -1.31e-6 -3.89e-7 -4.33e-7 3.65e-6 -3.05e-6 6.94e-6
(4.17e-6) (1.08e-5) (2.26e-6) (4.84e-6) (3.95e-5) (8.59e-6) (2.65e-5)

Interest rate × dist. -0.0005** -0.0005 0.0001 -0.0002 0.0018 -0.0006· -0.0008
(0.0002) (0.0003) (0.0001) (0.0002) (0.0015) (0.0004) (0.0007)

Observations 36,374 21,825 36,374 36,374 36,374 36,374 31,525
F-stat (IV only) 14.71 11.588 1.301 11.63 657.51 107.18 38.08
Wald (IV only), p-val 0.010 0.051 0.120 0.021 0.008 0.0074 0.118
Sargan, p-val 0.647 0.199 0.555 0.535 0.307 0.299 0.0036

Note: Standard errors clustered at the municipal level. Fixed effects by period, municipality, and Varying Slopes included.
·p<0.1; ∗p<0.05; ∗∗p<0.01; ∗∗∗p<0.001
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C.3 Figures

Figure C.1: Google Trends Search Interest (California, 2013–2019)

23


	Introduction
	Institutional Background and Motivation
	Banking, remittances, and digital transformation in Mexico

	Data and Sources
	Main Variables
	Additional Controls

	Empirical Strategy
	Instrument: Initial Banking Infrastructure and Digital Platforms
	Two-stage Least Squares (2SLS) Model
	Endogeneity Concerns
	Validity of the IV Design

	Empirical Results
	Mobile Contracts and Transactions
	Savings Instruments
	Credit
	Bank Accounts
	Credit by Product Type
	Heterogeneous Effects

	Robustness Checks
	Conclusion and Discussion
	Descriptive Tables
	Main Regressions
	Effect on Credit

	Additional Tables and Robustness Results
	Placebo Type of Location
	Temporary Placebo
	Figures


