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Abstract

This paper studies the role of international remittances in macroeconomic stabilization. We lever-
age novel transaction-level data from a global Money Transfer Operator to understand how indi-
viduals send remittances. With a staggered difference-in-differences design, we find that remit-
tance flows jump by 31% in the first week following a natural disaster, consistent with remittances
acting as private insurance. Across staggered COVID-19 lockdown reopenings, remittances in-
creased 43% on average over the subsequent ten months, consistent with a labor market recovery.
We use the 2021 U.S. stimulus checks as an exogenous income shock, and find that remittances rose
by 20% in the two weeks following disbursement. The exchange-rate elasticity of sender-currency
flows is negative, reaching —0.20 at a twenty-week horizon, with the income effect dominating
the substitution throughout.

We then develop a two-country heterogeneous-agent New Keynesian model featuring en-
dogenous remittance flows. Two sufficient statistics — the intertemporal marginal propensity
to consume (iMPC) and the intertemporal marginal propensity to remit (iMPR) — govern how
income shocks propagate internationally through an international Keynesian cross, amplifying
cross-country spillovers and generating consumption co-movement absent in models without
family linkages.
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1 Introduction

Remittances — flows between individuals in different countries — have increased ten-fold in real
terms in the last 30 years. Since the onset of the pandemic, there has been a renewed interest in
understanding its role. Figure 1 shows that remittance flows to low-and middle-income countries
(LMICs) are both large and stable in comparison to other external flows. Recently, they have repre-
sented one of the largest sources of external finance to LMICs, overtaking FDI. Figure 2 shows a map
of the main economies involved.!

Despite their global significance, the absence of micro data has made it challenging to under-
stand remittance flows at the individual level. This paper asks, ‘'How do families use remittances to
share income risk across countries, and what are the implications for international macroeconomic
transmission?” Whilst aggregate remittance data are readily available through the balance of pay-
ments accounts, they suffer from coverage issues and low frequency. To investigate these questions,
we exploit novel administrative data from a global money transfer operator covering more than 150
million transactions across 65 sender and 157 recipient countries between 2014 and 2023. Despite rep-
resenting approximately one percent of global remittance flows by end of sample, our series tracks
official aggregate data closely. Correlations with central bank and World Bank statistics reach 0.94
for Mexico and Kenya, 0.84 for Bangladesh and Romania, 0.77 for the Philippines, and 0.72 for Italy,
lending credibility to the dynamics captured in our micro data.

First, we document a key fact about remittance-sending behavior. Transaction amounts cluster
at round numbers in the sender’s currency — at multiples of $100 in U.S. outflow corridors and at
£100 in the United Kingdom — while no such clustering is visible when amounts are expressed in
the recipient’s currency. Senders anchor their transfers to a fixed amount of their own income rather
than targeting a specific purchasing-power amount for the recipient. This anchoring behavior guides

our modeling choice to denominate intra-family transfers in the sender’s consumption basket.

Second, we conduct three event studies to examine how economic shocks are transmitted inter-
nationally through remittance transfers. We use high-frequency variation in the timing of exogenous
shocks to estimate the causal effect of income changes on remittance flows. Pooling major natural
disasters across the Philippines, Bangladesh, and Indonesia in a staggered difference-in-differences
design following Dube, Girardi, Jorda, and Taylor (2025), we find that remittance flows jump by
31.3% in the first week after a disaster, with the response front-loaded and decaying to approximately
10 percent above baseline by week four. The surge reflects both an intensive and extensive margin
adjustment, while contemporaneous exchange rates remain unaffected, consistent with remittances
acting as rapid private insurance when local income and credit markets are disrupted.

Turning to the COVID-19 pandemic, we exploit staggered variation in the timing of lockdown
easings across eight advanced economies, using Sweden as a comparison group. Estimating the
Callaway and Sant’Anna (2021) estimator, we find that easing restrictions raised remittance volumes
by 43% on average in the ten months following the change, peaking at approximately 80%. How-
ever, the increase in digitization of remittance transfer during the pandemic — as in-kind transfers
were limited due to lockdowns — represents a concern for our mechanism. To assess the role of chan-
nel formalization, we decompose remittances by the tenure of both senders and recipients on the

1In 2021, the main net senders as a share of total World remittances, were the U.S. (24.8%), Saudi Arabia (6.0%), and the
United Arab Emirates (5.8%). The main net receivers were India (10.4%), Mexico (6.5%), and China (6.4%).



Figure 1: Capital Flows to Low-and-Middle-Income Countries
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Notes: Data - World Bank-KNOMAD staff; World Development Indicators; IMF Balance of Payments Statistics. FDI =
foreign direct investment; ODA = official development assistance.

platform, classifying each as existing or new relative to January 2020. While the level of remittance
flows is dominated throughout by transactions between existing senders and existing recipients, the
growth during 2020 is driven partially by transfers directed toward new recipient accounts, origi-
nating from both existing and newly joined senders. Crucially, restricting the estimating sample to
senders active on the platform prior to January 2020 leaves the main estimates largely unchanged,
indicating that the aggregate response cannot be attributed solely to new entrants switching from

informal channels.

In the U.S,, cross-state heterogeneity in restriction policies precludes assigning a single treatment
date, making the staggered design inappropriate for U.S. corridors. Instead, we exploit the third
round of federal Economic Impact Payments under the American Rescue Plan, enacted on March 11,
2021, as a policy-driven income shock. Using the United Kingdom, Australia, and Canada as control
senders, and tracing major U.S. outflow corridors to the Philippines, India, Mexico, Ghana, Nigeria,
Colombia, Nepal, and Zimbabwe, we find that remittances rose by approximately 20% in the two
weeks following disbursement. Total transactions increased by roughly 10% over the same horizon,
indicating a response on both the extensive and intensive margins, while bilateral exchange rates
exhibited no systematic movement, confirming that the adjustment reflects quantity decisions rather
than price incentives. The effect is nonetheless smaller and considerably more transient than the
lockdown-easing estimates, dissipating within approximately one month. This contrast reflects the
nature of the underlying income shock: a one-time household transfer raises disposable resources
temporarily but does not durably alter employment prospects or hours, so the capacity to remit
recovers quickly once the transfer is spent, whereas a labor market reopening sustains earnings across
sectors over a longer horizon.

Next, we estimate the exchange-rate elasticity of remittances using a distributed-lag specification
in first differences at weekly frequency across the ten largest corridors. The cumulative elasticity



Figure 2: Remittance Inflows as Share of GDP in 2024
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Notes: Data source - World Bank and KNOMAD, authors’ calculations.

in sender currency grows from —0.06 on impact to —0.20 at twenty weeks, with the income effect
of exchange rate fluctuations dominating the substitution effect at all horizons. A sender-currency
appreciation raises the purchasing power of each sender-currency unit in the recipient market, so the
sender needs to remit less to deliver the same level of real support — the income effect. The opposing
substitution effect — whereby appreciation lowers the relative price of cross-border transfers and
encourages larger flows — is present but empirically dominated.

To analyze the effect of remittance flows on the macroeconomy, we develop a two-country New
Keynesian model featuring individuals and families. Families are organized into cross-border fami-
lies, each consisting of a Home and a Foreign member who jointly optimize over consumption and
intra-family transfers. The household sector is then integrated into an otherwise standard open econ-
omy Heterogeneous Agent New Keynesian (HANK) model. The central theoretical innovation is to
characterize the household sector through two objects: the intertemporal marginal propensity to
consume (iMPC) (Auclert, Rognlie, and Straub, 2024), and the intertemporal marginal propensity to
remit (iMPR). The iMPC captures how a household adjusts consumption across time in response to
an income shock, and the iMPR captures the analogous object for remittance flows — how much a

family remits, and when, in response to an income change in either country.

In a model of individuals, the iMPC alone is the sufficient statistic for the household block in
each country. With cross-border families, a Home income shock also moves the transfer decision of
the Home family member — a margin the iMPC has no argument for. The iMPR captures exactly
this additional object, and together the pair (iMPC, iMPR) is the minimal sufficient statistic for the
household sector for an economy with family linkages.

We show that a simplified, analytically tractable version of the model can match the qualitative
patterns in the data. Following a transfer shock, the model predicts that remittances respond im-
mediately and at the date of the shock, consistent with the near-static pattern we observe in the
event studies. The iMPC and iMPR together determine how fiscal shocks propagate internationally
through an analogue of the Keynesian cross. We derive a two-country multiplier system in which



a government transfer in one country raises income not only for domestic households directly, but
also for their family members abroad through remittances, expanding demand in the recipient coun-
try and feeding back through trade. The standard Keynesian cross of Auclert, Rognlie, and Straub
(2024) — in which the only cross-country transmission operates through trade — is nested as the
special case with no remittances and full home-bias in consumption. When remittances are opera-
tive, the cross-country multipliers are amplified: the off-diagonal blocks of the multiplier matrix are
larger, reflecting the additional income channel through intra-family transfers.

We confirm these predictions by feeding the model with two types of aggregate shocks and com-
paring the impulse response functions across two extreme calibrations — one in which all households
are unconnected individuals, and one in which all households are cross-border families. The model
is calibrated to match the empirical moments from the event studies, which document the immedi-
ate remittance response to aggregate shocks and the subsequent reversion to baseline. In response
to a positive Foreign transfer shock, the family calibration generates an immediate increase in remit-
tances of approximately half the size of the transfer, and consumption rises by similar magnitudes
in both countries. In the individual calibration, by contrast, the two economies decouple: Foreign
consumption rises while Home is largely unaffected, and the current account adjustment operates
entirely through trade. The pattern is symmetric for negative shocks. Following a negative Home
productivity shock, the family calibration shares the output decline equally across countries through
a reduction in remittances, while in the individual calibration, the Foreign economy is affected only
indirectly through lower world demand. Taken together, these results suggest that the family chan-
nel can be a quantitatively important margin for international risk sharing in economies with large

remittance flows, complementing the role of financial markets.

Related Literature. This paper is related to three strands of literature. First, there is a literature in
development economics that studies the drivers of remittances and is summarized by Yang (2011).?
The closest papers to this paper are T. Joseph, Nyarko, and Wang (2018) and De Arcangelis, Fertig,
Liang, Srouji, and Yang (2023). T. Joseph, Nyarko, and Wang (2018) use data from a money transfer
operator in the UAE and find that migrants” earnings affect their remittances through the observabil-
ity of migrants” incomes. When income shocks are easier to observe, the elasticity of remittance flows
to income shocks is higher. De Arcangelis, Fertig, Liang, Srouji, and Yang (2023) combine data from
the same money transfer operator and a survey for Filipino migrants in the UAE to measure errors
in remittance flows. They find that survey measures of remittance flows tend to be similar to the
administrative data for senders of remittances, but are under-reported by recipients. Relative to this
literature, this paper is the first to document the behavior of remittance senders from a global money
transfer operator that operates over multiple remittance corridors and over a long time horizon.

Second, there is a more limited literature that studies remittance flows at the macroeconomic level.
These include Mandelman and Zlate (2012), Mandelman (2013), Acosta, Lartey, and Mandelman
(2013), Finkelstein Shapiro and Mandelman (2016) and Bahadir, Chatterjee, and Lebesmuehlbacher
(2018). Relative to this literature, we document a series of facts about the behavior of remittance flows
at the micro and macro level which could be used to micro-found and calibrate the macroeconomic

2These include Rapoport and Docquier (2006), Yang and Martinez (2005), Yang and Choi (2007), Yang (2008b), Clemens
and McKenzie (2018) Bettin, Jallow, and Zazzaro (2023).



Table 1: Personal Remittances Received as percentage of GDP in 2023

Country Remittances (% of GDP) Country Remittances (% of GDP)
Nepal 253 India 3.3
Zimbabwe 9.4 Ghana 3.0
Philippines 8.9 Colombia 2.8
Nigeria 54 Indonesia 1.1
Bangladesh 5.1 Malaysia 0.4
Kenya 3.9 South Africa 0.2
Mexico 3.7 China 0.1

Notes: Data from the World Bank.

models in this literature.

Finally, we contribute to a small but growing literature which studies heterogeneous agents mod-
els in a small open economy. These include deFerra, Mitman, and Romei (2020), Auclert, Rognlie,
Souchier, and Straub (2021), Guo, Ottonello, and Perez (2023), Guntin, Ottonello, and Perez (2023)
and Aggarwal, Auclert, Rognlie, and Straub (2023). Relative to this literature, which emphasizes the
role of incomplete financial assets, we introduce remittance flows as a complementary risk-sharing
mechanism.

Roadmap. The paper is organized as follows. Section 2 provides an overview of the money transfer
operator: the data and its strengths and limitations, comparison with aggregate and survey data,
where available, and time series and cross-sectional facts across remittance corridors. Section 3 anal-
yses the effect of two types of shocks on remittance flows: natural disasters and COVID-19. We then
proceed to introduce the high-frequency exchange-rate elasticity of remittances. Section 4 introduces
our model and Section 5 compares it to our empirical findings. Section 6 concludes.



2 Money Transfer Operator Data

In this section, we explore the main features of the transaction data and compare them to aggregate
data.

2.1 Background

The data is obtained from a Financial Technology company founded in the 2010s. We have access
to an anonymized version of the database of all transactions that were sent through the MTO, from
2014 to October 2023. The data covers more than 150 million transactions, amounting to around $40
billion in remittances. Senders in our sample come from 65 countries and transfer remittances to 157
countries around the world.’?

Customers sign up for an account with the MTO either on the website or the mobile app. There
is no possibility of depositing cash in person. Payments are funded through debit cards or bank
transfers. The sender is then shown a screen where they choose the amount they would like to send,
and if available, the currency to be used to fund the transaction, as in Figure 3. Simultaneously, the
sender is also shown the amount the recipient would receive and, if available, the set of currencies
that can be received.* Moreover, the platform also shows the exchange rate that the sender would
effectively pay net of any margin taken by the MTO. The transfer fees are also shown along with any
opportunities to enter promotion codes.’

Finally, the sender chooses the method by which the recipient receives the funds. Examples in-
clude bank transfers and cash pickups. The transfer fee and exchange rate may depend on the re-
ceiving method and are clearly displayed before finalizing the transaction. In contrast to many other
MTOs, our firm operates using both a transaction fee and a foreign exchange margin. This implies
that the customer base of our firm skews towards those who send a higher volume of remittances.

Importantly, the sender can choose to fill out either the “You Send” box or the ‘“They Receive’
box. Figure 3a shows an example of sending 100 Pounds to Indonesia.® Alternatively, the sender
can choose the amount the recipient receives in Indonesian Rupiah, and the app will calculate the
amount to be paid in Pounds. Figure 3b shows the possibility of sending the equivalent of 2,000,000
Indonesian Rupiah.

Our unit of analysis is a transaction between a sender account and a recipient account. Through-
out the paper, we refer to a ‘sender” as the outflow account of a remittance transaction and a ‘recip-
ient” as the inflow account of a remittance transaction. In particular, we observe the exact time of
the transaction, the transaction amount, the currency sent by the sender, the currency received by
the receiver, the transaction fee paid, the exchange rate at the time of the transaction, and any dis-

3See Table B.1. The largest sending countries in the data are the U.S., the United Kingdom, Australia and Canada. The
largest recipient countries in the data are the Philippines (18%), Kenya (10%), Ghana (10%), Nigeria (8.5%), Zimbabwe
(6.5%), Uganda (5.5%) and India (4.5%). The full list of sender and receiver countries is in Table B.1.

4For most remittance corridors, there is only one sending currency and one receiving currency available. However, as
we document in section B.3, some corridors feature multiple receiving currencies.

5While fee-free transfer promotions were used to encourage customers to join the platform, exploiting multiple accounts
to take advantage of the promotion was generally difficult as the customer was asked for both an email address and a
mobile phone number. Such exploitation is easily detected and prohibited by the MTO.

®Note that 100.00 is the default amount shown on the screen.



Figure 3: Example of Screen from the MTO’s Mobile App

You Send

100.00 SHEGBP

1.00 GBP = 19205.693 IDR

You Send

104.14 SISCBP

They Receive  wmm [pR
1,920,569.00

1.00 GBP = 19205.693 IDR

They Receive  wmm 1pR
2,000,000.00

Transfer Fees XX GBP Transfer Fees XX GBP

Total To Pay YY GBP Total To Pay YY GBP
(a) Sending 100 GBP to Indonesia from the (b) Sending 2,000,000 IDR to Indonesia from the
United Kingdom United Kingdom

Notes: Figures accurate on 22 April 2024, 14:30 BST using the mobile app. Panel (a) shows the screen when the customer
fills in “100.00” in the “You Send’ box. Panel (b) shows the screen when the customer fills in “2,000,000.00” to the ‘They
Receive’ box.

counts offered at the time by the platform. We link transactions across senders over time through
their unique identification numbers to create a panel at the daily, weekly and monthly frequency. In
terms of demographics, we observe the sex of the sender.

Strengths. The data features three key strengths. The first key strength of the data is that it is ad-
ministrative. Previous work in the international remittances literature typically relies on surveys,
where measurement error is of concern.” In particular,surveys may suffer from recall bias that favors
answering the same number for all previous transactions. Moreover, surveys typically have a short,
infrequent panel dimension which makes it difficult to study questions about the Macroeconomy.

A second key strength of our data is the frequency. As we observe transactions, we do not suffer
from any aggregation bias. This allows us to observe the exact amount per transaction as opposed
to an aggregated statistic. This is important to shed light on the true remittance-sending behavior of

individuals.

A third key strength of our data is the scope across remittance corridors. Whereas other papers in
the literature have used administrative data from one source country, we observe remittance flows
from many sender countries and many recipient countries. This allows us to study the behavior of
remittance flows across many different types of remittance corridors and across many different types
of exchange rate regimes.

"The exception to this is T. Joseph, Nyarko, and Wang (2018) who leverage data from a large money transfer operator
from the United Arab Emirates.



Limitations.  One limitation of the data is that we only observe transactions that are executed
through our firm. A particular concern is whether a sender uses multiple platforms. We would not
be able to observe any other transactions the sender makes. Therefore, the sample selection skews
towards less price and exchange-rate-sensitive individuals.

A second limitation of the data is that we have limited information on recipients. We only ob-
serve the account and the method of reception on the transfer. Therefore, should a recipient change
the account they wish to receive remittance flows into, we would not be able to distinguish this with a
new recipient. Furthermore, we do not observe other variables of interest, such as income and wealth.

2.2 Comparison with Official Remittance Data

As noted above, a key limitation of our data is that we observe only transactions executed through
our partner MTO. While the coverage of our sample expands over time—from roughly 0.09% of
global remittance flows in 2014 to just over 1% in 2022 — these figures make clear that our micro data
are a small part of global remittance flows.® Accordingly, we must consider how external validity
and representativeness may be affected.

To assess representativeness, we benchmark our series against aggregates reported by the World
Bank and by national central banks. This exercise provides an empirical basis for evaluating how
closely the dynamics in our MTO-based data track those in the broader remittance market.

Comparison within corridors. High-frequency corridor-level remittance series are rarely available.
Therefore, to gauge the relevance of our data, we take as the frame of reference the Bilateral Remit-
tance Matrix, published by KNOMAD/World Bank periodically.”

Our coverage rises steadily over the sample, with especially pronounced gains in the United
Kingdom-Zimbabwe, Australia-Nepal, and U.S.-Ghana corridors. For Australia-Colombia, our
measured flows exceed the World Bank corridor totals (i.e. apparent coverage above 100%), sug-
gesting that the allocation procedure based on migrant stocks and relative PPP incomes understates
flows in this corridor. Taken together, these comparisons indicate that our dataset captures a mean-
ingful share of activity in several key corridors and provides high-frequency variation that is largely
absent from aggregate sources.

Comparison with specific countries. To further establish the relevance of our data, we compare it
with publicly available series at a quarterly frequency, where possible. The scope of this exercise is
necessarily limited by the small number of official sources that publish high-frequency remittance
statistics.

We begin with two major recipients, Mexico and Bangladesh, where remittances amounted to
roughly 3.7% of GDP and 5.1% respectively in 2023. Figures 4a and 4b compare official aggregate

8Total global remittance flows are from the World Bank.
9These estimates are based on the methodology described in Ratha and Shaw (2007). Inward remittances are allocated to

various source countries in proportion to their stock of migrants and per capita PPP income in the destination and origin
countries. The Bilateral Migration Matrix is published by the United Nations (UN DESA), Eurostat, national statistical
offices, the UNHCR and the OECD.


https://data.worldbank.org/indicator/BX.TRF.PWKR.CD.DT

Table 2: Largest Corridors — Transactions through MTO as Share of Total Remittances

2016 2017 2018 2021

U.S. — Philippines 0.2 0.4 0.8 4.8
U.S. - Nigeria 0.1 0.6 2.1 9.0
Australia — India 5.4 7.8 5.0 7.3
United Kingdom — Zimbabwe NA NA 86 453
Australia — Nepal 04 06 14 371
U.S. - Ghana 1.8 52 7.1 28.3
Australia — Philippines 5.6 6.9 59 9.6
Canada — Philippines 1.3 1.6 1.8 3.8
U.S. — Colombia 0.1 0.4 1.8 6.5
Australia — Colombia 61.9 1157 1185 103.2

Notes: MTO data & World Bank Bilateral Remittances Matrix. Author’s calculations. N.A. due to missing data in the
World Bank Bilateral Remittances Matrix.

inflows with an appropriately aggregated version of our MTO transactions. Despite covering only
about 0.001% of total inflows in each case, our series closely co-move with the official data, with cor-
relations coefficients of 0.94 for Mexico, and 0.84 for Bangladesh. We also consider Morocco — where
remittances peaked at 8.1% of GDP in 2023 — and find similarly strong co-movement (correlation
0.78) despite an average coverage of just 0.55% (Figure 4c).

Further, for the Philippines (Figure 4d) and Kenya (Figure 4e), other two substantial receivers of
remittances (at 8.9% and 3.9% of GDP), we obtain high correlations of 0.77 and 0.94, respectively;
average coverage is 1.24% for the Philippines and 5.2% for Kenya. Additionally, Figure 4f contrasts
our series with Romania’s official aggregates, which amounted to 2.8% of GDP in 2023; even with
modest coverage (0.09%), the correlation is 0.84.

Finally, we compare our data with a sender-country’s aggregates. We start from Italy (Figure
4g), a sizable sender within the European Union. At a quarterly frequency, our series tracks official
outflows with a correlation of 0.72, though average coverage is just 0.003%.

Taken together, these validations show that—despite limited level coverage in many settings—our
high-frequency MTO data reliably capture the temporal dynamics of both remittance inflows and
outflows across diverse corridors. Additional comparisons with publicly available household sur-
vey data for the Philippines, Bangladesh, and Mexico are reported in Appendix A.2.

2.3 MTO Remittance Flows

In this section, we document main summary statistics of our MTO data and some empirical findings
regarding the behavior of remittance flows over time.



Figure 4: Comparison Between Official Aggregate Remittances and MTO Data
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Summary statistics. Table 3 reports summary statistics for the ten largest corridors over 2019-2023,
where the largest corridors are defined by cumulative transaction value in USD over the period.'
These ten corridors constitute the main sample for the case studies we analyze throughout the paper.
Aggregate volumes span roughly $507 million to $2.2 billion, indicating substantial heterogeneity
in market size across corridors. The mean transfer is about $300, and the corresponding standard
deviations reported in the table point to considerable dispersion in transaction sizes.

The transaction frequency is moderate. With the exception of the U.S.-Nepal corridor — where
the typical sender makes roughly eight transfers per year — most senders remit about once per
month. This pattern is consistent with our MTO's client base skewing toward relatively higher-value,
less frequent senders.

Fees are generally low on average but vary markedly across corridors; in several African corri-
dors they amount to around 5% of the principal. Such cross-corridor variation reflects differences in
market structure, compliance costs, payout networks, and currency conversion frictions. Finally, the
gender composition of senders is slightly male-skewed overall (about 55%), with women comprising
a majority in U.S.-Nigeria, Canada—-Philippines, and U.K.-Zimbabwe.

The Reference Currency of Remittance Senders. Which currency do remittance senders use as a
frame of reference? We explore this question by documenting the distribution of transaction amounts
in a given corridor. A strength of our data is that we observe both the sender’s amount and currency
and the receiver’s amount and currency (net of exchange rate margins). Figure 5 shows the main
results. The grey bars show the distribution of transaction amounts sent in the sender’s currency. We
find that individuals appear to favor sending round numbers to their receivers. For example, in U.S.
outflow corridors, we observe spikes in the distribution of transaction amounts at numbers such as
50, 100 and 200 U.S. dollars. We also observe this pattern across multiple outflow corridors such as
Australia and the United Kingdom with spikes in the distribution at 100 Australian Dollars or British
Pounds.!!

In Figure 16 of Appendix B.1, we plot the distribution amount received in the receiver currency.
We do not observe spikes around the round numbers in the receiver currency. Instead, the spikes
we observe line up with the spikes of the round numbers in the sender currency once we adjust the
exchange rate. Therefore, it appears that individuals aim at transferring a given amount set in the
currency of the country where they are located rather than in the receiving currency. This can be
linked to the fact that individuals aim at sending a given amount of their income, which is set in the
sender’s currency.

The main result is more than ‘round-number heuristics’ per sé. It’s that the ‘round-number heuris-
tics” only appear in the sender’s currency, which suggests that remittance senders use the sender’s
currency as the reference currency. In reference to the earlier Figure 3, we see more individuals be-
having as in panel (a) as opposed to panel (b).

10 Analogous statistics for 2014-2018 appear in Table B.2.
"Round-number heuristics’ have also been documented in other household decisions such as retirement savings. See
for example Benartzi and Thaler (2007).
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Figure 5: Amount Sent in Sender Currency
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Notes: MTO data. Author’s calculations. In the United Kingdom-Zimbabwe corridor, the only receiving currency
available is the USD.



3 The Transmission of International Shocks

In this section, we assess the role of remittances as an insurance mechanism in the face of asymmetric
cross-border shocks. First, we study recipient-side income shocks generated by natural disasters. Sec-
ond, we examine sender-side income shocks associated with the COVID-19 pandemic. Throughout,
we focus on the timing and magnitude of the response at high frequency, using event-study dynamic
difference-in-differences (DiD) specifications around shock onsets. Third, we study the elasticity of

exchange rate and remittance flows vary over time.

3.1 Natural Disasters

Figure 6 documents a sustained increase in the number of natural disasters since 1990, driven largely
by weather-related events — storms, floods, droughts, heat waves, and tropical cyclones. Due to their
geographical location, the economic burden of these shocks is disproportionately borne by low- and
middle-income countries: relative to income, damages are larger, private insurance adoption is low,
and public safety nets and fiscal space are limited. In such episodes, remittances can function as
rapid, private insurance—providing liquidity to affected households when local income and credit
markets are disrupted. Our central question in this section is, ‘'How quickly and by how much do
remittances respond to a natural disaster?’

Our MTO data is well-suited to address this question. Transactions can be routed to digital ac-
counts, enabling payouts even when cash pickup networks are impaired, and the high frequency of
the data allows us to trace the timing of responses around shock onsets. To identify salient events
affecting countries in our sample, we rely on EM-DAT, the global database of natural and techno-
logical disasters maintained by CRED, which has cataloged more than 26,000 disasters since 1900.
This comprehensive dataset includes metrics such as the total number of people affected and total
damages in USD, allowing us to pinpoint relatively large disasters with substantial socioeconomic
impacts.

The literature has already examined the response of remittances, as well as other financial flows
such as foreign aid, to natural disasters, yielding varied findings. Yang (2008), for instance, studies
the effect of hurricanes and finds that while foreign aid universally increases following hurricane
exposure, remittances respond positively primarily for the poorest home countries. Similarly, Mo-
hapatra, G. Joseph, and Ratha (2012) show that remittance flows rise in response to meteorological,
climatological, and geophysical disasters across a large sample of 129 countries, with the strongest ef-
fects observed in countries with substantial migrant stocks abroad. Additionally, Ebeke and Combes
(2013) highlight the stabilizing role remittances play in reducing the adverse effects of natural disas-
ters on output volatility.

Our contribution is to leverage high-frequency transaction data to implement an event-study de-
sign that precisely isolates short-run remittance responses around sharply dated shocks. Relative
to quarterly or annual aggregates, this approach attenuates confounding factors from slow-moving
trends, seasonality, and macro developments, yielding a cleaner identification of timing and magni-
tude. A second contribution is the breadth of country-corridor coverage: this allows us to create a
multi-country panel in which we pool many disasters and treat them as staggered events, increasing
our statistical power.
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Figure 6: Number of Natural Disasters by Region, 1990-2022
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Our panel covers nine receiving countries — Bangladesh, China, Indonesia, India, Malaysia, Nepal,
the Philippines, Pakistan, and Thailand — and the four major sending countries in our sample -— the
U.S., the United Kingdom, Australia, and Canada. We focus on three salient recipient-side shocks:
a major typhoon in the Philippines (December 2021), a severe tropical cyclone affecting Bangladesh
(October 2022), and a large earthquake in Indonesia (November 2022). These episodes define our

treated country—time cells.

For identification, we construct event windows around each disaster and pool them in a staggered
design. The control group includes other receiving countries in the same broad region that do not
experience overlapping disasters within the event window. By selecting unaffected neighbors with
similar economic and migration profiles, we sharpen the counterfactual and limit bias from regional

trends and seasonality.

Methodologically, we follow Dube, Girardi, Jorda, and Taylor (2025) to estimate dynamic treat-
ment effects in a staggered setting while avoiding the “forbidden comparisons” problem emphasized
by recent work (see Roth, Sant’Anna, Bilinski, and Poe (2023)). Natural disasters provide a particu-
larly compelling quasi-experimental environment: they are plausibly unanticipated and orthogonal
to remittance decisions in both origin and destination countries. This setting thus permits a sharp
assessment of the timing and magnitude of the remittance response.

Our main specification is the following:
Anyije = 0f + B"ADj + ¢}, forh=—4,...,6 (1)

where J; are common time-fixed effects. A,y j; is a h-periods forward long difference, defined as
AnYijt = Yirn — Yi—1; Our dependent variable, y; ;;, includes various measures such as (the loga-
rithm of) remittances in USD, number of transactions and foreign exchange from sender country i to
receiver country j. The B terms are regression coefficients that captures the dynamic impact of the
disaster on remittances from four weeks before to six weeks after the event, and e is an error term.
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Figure 7: Event Study: Staggered Natural Disasters

Log Remittances
.
Log Num. of Transactions

(a) (Log) Amount Sent in USD. (b) (Log) Total Transactions.

04

Log Exchange Rate
-

(c) (Log) Exchange Rate

Notes: Panel (a)-(c) MTO data. Author’s calculations. We aggregate daily data into weekly to deal with seasonality.

D;; € {0,1} is our treatment, i.e. the natural disaster.

The results are reported in Figure 7. Figure 7a plots dynamic coefficients for remittance flows (in
USD) from sender to receiver countries relative to the control group. In the month leading up to each
disaster, treatment and control series move in parallel: pre-event coefficients are small and statisti-
cally indistinguishable from zero, supporting both the parallel-trends and no-anticipation assump-
tions. In other words, catastrophic events appear largely unanticipated — remittances do not rise in
advance but react only once the shock materializes. Following the disaster, remittances jump sharply.
In the first week after the event, flows increase by 31.3% (s.e. 0.05). The impulse is front-loaded —
most of the surge occurs within week 1 — and then attenuates: point estimates remain about 10%
above baseline through week 4, albeit with only weak statistical significance by that horizon. On
the margin of adjustment, the total number of transactions also rises, indicating an extensive-margin
response (Figure 7b). By contrast, contemporaneous movements in the weekly exchange rate are
economically negligible; we find only a statistically significant appreciation of 0.01 in week 1, with
no meaningful effects thereafter (Figure 7c).

Overall, the response of remittance flows suggests that remittances act as rapid yet substantial
insurance buffer in the immediate aftermath of natural disasters. This countercyclical function high-

lights the role of remittances in stabilizing the receiving country’s economy during periods of extreme
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Table 4: Lockdown Dates

Country Start First Lockdown End First Lockdown
Canada March 18, 2020 May 2020

Australia March 23, 2020 May 2020

Italy March 9, 2020 May 2020

Germany March 22, 2020 May 2020

France March 17, 2020 May 2020

United Kingdom March 23, 2020 June 2020

New Zeland March 25, 2020 June 2020

Ireland March 27, 2020 June 2020

Sweden No formal lockdown N/A

disruption. Appendix B.5 reports similar results for Bangladesh, India and Indonesia.

3.2 The COVID-19 Pandemic

At the onset of the COVID-19 pandemic in March 2020, global remittances were projected to decline
by 20% year-on-year, according to the World Bank’s estimates (World Bank (2020)). The anticipated
decline was attributed to expected reductions in wages and employment among migrant workers
in remittance-sending countries. Lower income among remittance-senders would have led to a sig-
nificant contraction in remittance flows. However, defying initial expectations, global remittances
only fell by 1.6% for the year, a decrease smaller than what was witnessed during the 2009 global
financial crisis (4.8%). Remarkably, some regions even experienced an increase in remittance inflows,
with Latin America and the Caribbean experiencing a 6.5% rise, South Asia a 5.2% increase, and
the Middle East and North Africa a 2.3% increase. Conversely, remittance flows decreased in East
Asia and the Pacific (7.9%), Europe and Central Asia (9.7%), and Sub-Saharan Africa (12.5%). No-
tably, the decline in Sub-Saharan Africa was almost entirely driven by a 28% reduction in remittance
flows to Nigeria. Excluding Nigeria, remittances to Sub-Saharan Africa actually increased by 2.3%,

showcasing a degree of resilience that is mirrored in our data.

Several factors may have contributed to the resilience of remittance flows during the pandemic.
One significant factor could be the labor market policies and fiscal stimulus measures implemented
in sender countries, which likely helped sustain the incomes of remittance senders and mitigated the
potential negative impact of economic contractions. Labor market interventions, such as furlough
schemes, were designed to support regular employees who had been employed at their jobs for a
certain period. However, these schemes might not have extended support to irregular migrants or
individuals who had only recently gained employment, suggesting that the overall impact might

have been uneven.

Another mechanism underpinning this resilience is a compositional shift in remittance chan-
nels—from cash to digital and from informal to formal. Travel restrictions and the temporary clo-
sure of retail agents curtailed in-person cash transfers, prompting senders committed to supporting
households to adopt online platforms and regulated money-transfer operators.'? As borders closed,

2Djinarte-Diaz, Jaume, Medina-Cortina, and Winkler (2022) document a pronounced rise in formal remittances in the
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carrying cash across frontiers or using hawala networks became less feasible, accelerating the transi-
tion towards traceable, electronic transfers.!?

In this section, we examine how the easing of lockdowns in selected European economies, Canada,
New Zealand, and Australia, and the U.S. stimulus payments, affected remittance inflows. Our ob-
jective is to quantify the international spillovers of these income-support policies in the aftermath
of the pandemic and to shed light on why remittances declined far less than initially forecast. Al-
though the pandemic was global, the largest fiscal transfers to households and firms were concen-
trated in advanced economies, predominantly in the Northern Hemisphere; we exploit cross-country
and temporal variation in the timing and scale of these measures using an event-study difference-in-
differences framework.

3.2.1 Easing of Lockdown Restrictions

Our analysis focuses on a selected group of sender countries: United Kingdom, Canada, New Zealand,
Ireland, France, Italy, Germany, and Australia. They implemented systematic lockdowns during the
pandemic, providing a robust basis for comparative analysis. Sweden serves as a control group given
its distinctive choice not to impose formal lockdowns, yielding a useful counterfactual for the effect
of lockdown policies. On the recipient side, we study the largest corridors in our data: Nigeria,
Colombia, Zimbabwe, Nepal, the Philippines, Ghana, India, and Kenya.

To estimate the spillover of easing lockdown restrictions from sender to recipient country through
remittances sent from the North to the South, we implement a staggered difference-in-differences es-
timator following Callaway and Sant’Anna (2021). This estimator is particularly useful in this set-up
for two reasons. First, it properly accommodates cohort-specific treatment timing and avoids prob-
lematic comparisons between already-treated and later-treated units that can bias two-way fixed-
effects estimates, the so-called forbidden comparison problem.'* Second, beyond standard treated-
vs-never-treated contrasts, it allows for “not-yet-treated” comparisons, which may be informative
when never-treated units differ systematically from treated corridors, making the soon-to-be-treated
units the more appropriate counterfactual.

Our identification exploits cross-country variation in the timing of lockdown easing. Conditional
on time and corridor fixed effects, the timing at which a sender country re-opened is as good as ran-
dom with respect to short-run trends in corridor-level remittances. Further, we also know by looking
at lockdown-measures, cases and deaths, that during the first lockdown, the sender-countries in
the sample had similar timing of the initial pandemic shock and comparable first-wave conditions
— namely the degree of lockdown stringency and the epidemiological severity of the situation. By
aggregating our data from daily to monthly intervals, we can exploit the time variation of the treat-
ment, i.e., the easing of lockdown restrictions (Table 4). We use data from July 2019 to March 2021 to
estimate:

~1 12
log Remit}’]]-iD =a+aj+ Y & Di+ Y Br- DY+ v )
k=—10 k=0

U.S.-Mexico corridor.

13Hawala denotes an informal value-transfer network operating outside the banking system.

14i e, it rules out comparisons that mix treatment effects across cohorts in ways that induce negative or non-convex
weights Borusyak and Jaravel (2018).
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Figure 8: Event Study: Staggered Easing of Lockdown Restrictions
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Notes: MTO data. Author’s calculations. Not-yet-treated control group.

Where i represents a sender country, j represents the receiving country, Df.‘, ; = {t-G; = k}isan
indicator for unit i being k periods away from initial treatment at time ¢, and G; as the time period
when unit i is first treated; a; is the time fixed effect and «;; the sender-receiver corridor fixed effect.
Figure 8 reports the event-study coefficients. We find that, upon easing, senders increase remittance
volumes relative to their own lockdown period and relative to corridors linked to countries that were
not in lockdown. At the peak, easing raises remittance flows to recipient countries by roughly 80%;
the average treatment effect over the estimation window is 43% (Table 5). Appendix B.6.1 reports
ATT estimates by recipient country. Pre-treatment coefficients are statistically indistinguishable from
zero, supporting parallel trends between soon-to-reopen and comparison units. The dynamics show
a gradual ramp-up as restrictions are loosened, followed by mean reversion toward zero as new
lockdowns were introduced in 2021.

Interpreted through a risk-sharing lens, remittances behave as state-contingent transfers within
cross-border family networks. When sending economies re-open and migrants’ earnings recover,
households reallocate resources toward relatives abroad who remain liquidity constrained or face
slower recoveries, thereby smoothing consumption across borders. The operative channel is a labour-
income channel: re-openings restore hours and wages in migrant-intensive sectors, relaxing senders’
liquidity constraints and enabling a temporary, front-loaded increase in transfers that fades as con-
ditions normalize or new restrictions arrive. However, as noted above, a plausible explanation for
the observed increase in remittances is formalization of sending behaviors: the disruption of face-to-
face channels during the COVID-19 pandemic pushed transactions onto regulated digital platforms.
To examine this margin, we classify senders into those who joined the platform before January 1,
2020 (‘existing senders’) and those who joined thereafter (‘new senders’). Recipients are analogously
partitioned into existing and new categories. Figure 9 displays in black the volume (Figure 9a) and
transactions of remittance flows (Figure 9b) for the corridors in this event study, from 2018 to 2023.
We decompose these transactions into three categories: remittances from existing senders to existing
recipients (navy bars), existing senders to new recipients (blue bars), and new senders to new recip-
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Table 5: Estimated cumulative Average Treatment on Treated (ATT)

log Remittances

ATT 0.43%**
(0.10)

May 2020 0.46***
(0.16)

June 2020 0.38**
(0.09)

Standard errors in parentheses
* p-value< 0.10, ** p-value< 0.05, *** p-value< 0.01

Figure 9: Remittances Divided By Tenure of Senders and Recipients
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Notes: MTO data. Author’s calculations. ‘ew Sender’ refers to MTO's customer who signed up after January 1,2020. ‘New
Receivers’ refers to receivers whose ID appeared for the first time after January 1,2020.

ients (grey bars). Notably, there were minimal transactions from new senders to existing recipients
across all corridors.

The key takeaway from these figures is that the volume of remittance flows increased temporarily
during the latter half of 2020 before stabilizing at a level that is higher than before the pandemic.
Looking into the composition of transactions, we find that at the onset of the pandemic, the majority
of the level of remittance flows is attributed to transactions between existing senders and existing
recipients, and the majority of the growth in the remittance flows during the pandemic is attributed
to transactions to existing senders.

One should be careful in interpreting transactions between new senders to new recipients as
evidence of the formalization of remittance flows as we do not have any prior information on the
method of sending remittance flows between these individuals prior to the pandemic. Therefore, it
is difficult to disentangle a story of formalization as opposed to an increase in the market share of a
given MTO. Appendix B.4 shows a similar pattern for individual corridors.

While the increase in the number of new remitters during the pandemic is notable, it alone does
not comprehensively account for the observed rise in remittance volumes. Indeed, as a robustness
check, we run our specification (equation (2)) restricting the sample only to senders that joined the
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Figure 10: Event Study: Staggered Easing of Lockdown Restrictions — Existing Sender

Log Remittances

Horizon (Months)

Notes: MTO data. Author’s calculations. Not-yet-treated control group.

platform before January 1, 2020. As Figure 10 shows, the results are broadly unchanged, supporting
the idea that the increase in the number of remitters was not the driving force behind our conclusion.

3.2.2 The 2021 U.S. Stimulus Check

The U.S. is excluded from the sender cluster analyzed above for two reasons. First, our MTO partner
reported a product disruption specific to U.S. corridors around May 2020 (no further details were
disclosed), compromising measurement comparability with other senders. Second, the U.S. did not
implement a uniform national lockdown and exhibited substantial cross-state heterogeneity in re-
strictions, undermining the single-treatment timing required for our staggered DiD design.

However, at the same time, the U.S. provides a distinct, policy-driven experiment through the
federal Economic Impact Payments (EIPs). Three legislated rounds — CARES (March 27, 2020), the
Consolidated Appropriations Act’s COVID-Related Tax Relief (December 27, 2020), and the Amer-
ican Rescue Plan (March 11, 2021) — were delivered as advances on refundable tax credits. Trea-
sury/IRS prioritized direct deposit based on prior-year tax records, with paper checks and prepaid
“EIP Cards” as secondary channels. Round 1 deposits began in mid-April 2020; Round 2 was exe-
cuted around December 28-30, 2020-January 15, 2021; Round 3 commenced immediately after en-
actment, with first deposits dated March 12, 2021 and subsequent weekly tranches.

We exploit the third tranche. We aggregate the data at a weekly frequency, as the transfers were
more targeted and directly into the pockets of the households, rather than the lockdown easing that
involved a more slow-moving adjustment of the whole economy. The treated sender is the U.S,;
control senders are the United Kingdom, Australia, and Canada. Recipient countries trace major cor-
ridors in our data: the Philippines, India, Mexico, Ghana, Nigeria, Colombia, Nepal, and Zimbabwe.
Therefore, we can exploit the exogeneity of the timing again.

Our main specification is the following:
Apyijr = 0f + B"AD; + 1iX; + ef-f]-,t , forh=-2,...,6 (3)

where Apyijt = Yijt+n — Yij,+—1 s an h-period forward at weekly frequency for sender i and recipi-
ent j; y;j; includes (log) remittances in USD, number of transactions, and foreign-exchange volume
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Figure 11: Event Study: U.S. Stimulus Check
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along corridor (i,j). The indicator D;; € 0,1 marks the event week for sender i (for the U.S., the

week of March 12, 2021). Common week effects are J;, X; collects sender-specific controls (includ-

ing pay-cycle/pay-date dummies to absorb seasonality), and s’l?jt is an error term. The coefficients
p'* trace dynamic responses from two weeks pre-event to six weeks post-event. Figure 11 reports
the dynamic effects around EIP-3."> We find that remittances rise by approximately 20% in the two
weeks following disbursement, relative to the pre-event baseline and relative to control senders with
no contemporaneous transfer, with the effect dissipating quickly thereafter. Overall transactions in-
crease by roughly 10% over the same horizon, while we detect no systematic movement in the quoted
exchange rate for these corridors. The short half-life of the impulse is consistent with a one-off income

shock rather than a persistent shift in earnings or remitting behavior.

U.S. households experienced abrupt earnings and hours volatility during COVID-19, with un-
even sectoral exposure and intermittent workplace closures; EIP-3 temporarily raised disposable re-
sources, enabling remitters to both restart transfers and modestly scale up amounts sent abroad. Its
rapid delivery, and its salience likely increased the marginal propensity to support relatives overseas,
producing a short, sharp rise on both the extensive margin (more transactions) and the intensive mar-
gin (higher average amount), while the absence of movements in corridor exchange rates indicates

15The results by receiver country are presented in Appendix B.6.2
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that the response reflects quantity choices rather than price incentives. The effect is smaller and more
transient than the reopening results because a one-off household transfer does not durably alter em-
ployment prospects or hours, whereas reopening broadens and sustains labor income across sectors;
moreover, relative to jurisdictions that backstopped payrolls, U.S. support to workers during this
phase was comparatively limited in duration and scope, so the boost to disposable income—and
thus the capacity to remit—faded quickly, returning remittances to baseline within roughly a month.

3.3 The Exchange-Rate Elasticity of Remittances

In the last section of our empirical analysis, we study how remittances adjust to weekly movements
in bilateral exchange rates.

For each corridor (i,j), where i and j index the sender and receiver country, respectively, we
aggregate remittance flows to weekly frequency and estimate a distributed-lag specification in first
differences with corridor fixed effects:

n
Aremit;j; = a;; + Y Preleij ik + € 4)
k=0

Aremit is the average weekly log remittance change in sender (and receiver) currency. Ae is the
average weekly log nominal exchange rate (sender per unit of receiver currency) change, and 7 is the
number of lags, from 0 to 25. The exchange rate is taken from the MTO’s weekly rate, which closely
tracks the spot market, and is the relevant exchange rate for the remitter. We estimate specification
(4) for the full panel made of the 10 largest corridors in the sample, as well as a corridor-by-corridor
estimation — see Appendix B.7 for more detail.

The statistics of interest is the sum of the coefficients on the nominal exchange rate: f(n) =
Yk—o Bj- These coefficients reflect the impact that the current change in the exchange rate has on the
(nominal) quantity of remittances over time. In this sense, we can interpret (1) as the reduced-form
elasticity of remittances to the exchange rate.

Figure 12 shows the pass-through coefficients, from estimating a panel regression of all corridors
against the number of lags, n. The line in the middle is the average elasticity. The bands represent
the 95% confidence interval around the point estimate for each lag specification. Panel 12a shows the
results for remittances sent in sender currency, whilst Panel 12b in receiver currency. Given that we
take the sender currency as the remitter’s numeraire (section 2.3), we focus on results expressed in
that currency.

We find that the measure of elasticity ranges from —0.06 on impact to —0.2 at 20 lags, and levels
off after that. This means, on average, a 1% appreciation of the sender’s currency is associated with
approximately a 20% decrease in remittances in the sender’s currency. This suggests that the initial
adjustment is quick yet contained, followed by further decrease as we include lags. Note that the
response of remittances in the receiver currency follows a similar pattern. A negative exchange-rate
elasticity reflects the income effects dominating substitution effects at high frequency. A sender-
currency appreciation raises the purchasing power of each sender-currency unit in the recipient mar-
ket — income effect. If remitters care about the recipient’s real consumption or obligations, then
an appreciation relaxes the short-run cost of achieving a given real transfer. Holding preferences
and receiver’s needs fixed, the remitter can attain the same recipient-side real support with fewer

23



Figure 12: 10 Largest Corridors, post 2019, US post 2020.
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sender-currency units — pushing nominal remittances in the sender’s currency down. The same
appreciation, however, makes the recipient’s consumption basket cheaper in terms of the sender’s
currency — substitution effect. When the exchange rate appreciates, cross-border transfers become
cheaper for the remitter; a lower relative price tends to increase the quantity remitted (other things
equal), pushing nominal remittances up. When estimating the elasticity on our panel, we find that

on average, the income effects dominates.

4 A Macroeconomic Model of International Remittance Flows

In this section, we develop a New-Keynesian model to analyze the macroeconomic implications of
remittances. Our main innovation lies in the household block and the modeling of remittance flows
as a risk-sharing mechanism. Time is discrete. The model economy consists of two countries, Home
H and Foreign F. Each country consists of households, firms, unions, financial markets and a govern-
ment. We first present the household block, followed by the remaining blocks that close the model.
This is followed by a discussion of model choices and assumptions.

4.1 Households: Families and Individuals

There are two countries, Home H and Foreign F. Asset markets are segmented by countries, and

markets are incomplete within and across countries.

Preferences. Preferences are identical across types of households and are such that aggregate con-
sumption consists of Home and Foreign varieties,

0—-1 1

¢ = </01[(1—7)écHt(k)e +79th(k)gel]dk>fl ) (5)

where 0 is the elasticity of substitution between Home and Foreign goods and 1 — -y captures home
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bias. Expenditure minimization results in the demand functions

- -0
car(k) = (1 —7) <PHIZt(k)> ¢t and cpi(k) =y (PF}Ek)> ct, (6)
with the ideal price index
1 e
Pi= ([ 1020+ aPre? k) ?

such that Pic; = Pyichr + Pricre. A symmetric set of expressions holds for Foreign households,

0

1 1 0-1 1 0 -1
i = ([ (0= e + e (07 k) ®
* (e -0 * (k -0
ciu() =7 () et and e = (1= ) () e, o)
1 1 1 -8
pr = ([ 107 P! k) (10

Individuals. There are two types of households — individuals and families. Individuals solve a
standard problem featured in HANK models. Home individuals solve

max [E Zﬁ {u(cir) —v(ly)} (11)

{eit, ﬂzt}t 0 t=
s.t.
cit +air = (L+re-1)aw— + wiziplip — Ty, a2 4a, (12)
where they can save in shares of a mutual fund, a;. Additionally, labor supply is intermediated by
a labor union, which ration hours such that all workers supply identical hours (explained in section
4.2). Individuals face uninsurable income risk (z;), receives a wage per efficiency unit w; and pay
taxes Tj;.

Foreign individuals solve a symmetric problem

max Eo Z B {u(ch) —o()} (13)
{Czt azt} t=0
s.t.
ciptay = +riq)a;  +wizily — Ty ap>a. (14)

Families. Our innovation lies in the modeling of Families. Families consist of a member who lives
at Home and a member who lives in Foreign. They solve a joint problem where they maximize the
Pareto-weighted sum of utility flows subject to each member’s budget and borrowing constraints,

max - [Eo Zﬁ {0 =m){ulciy) — o)} +n{ulei) —o(lie) }} (15)

* % *
{citmieciah,wh } 2o

subject to a budget constraint for the Foreign and Home member respectively

cit +ai = (L+ri1)ay_1 +wizily — Ty + Qewjy , ay > a, (16)
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i +ay+wy=+r_q)a;  +wizply =Ty, a;>a*. (17)

An additional choice that the Family makes relative to individuals is how many transfers are made
between the two members (w};). We call these transfers ‘remittances’ or ‘remittance flows’. In the
exposition below, we use a convention of net remittance flows between household members. A
positive remittance flow is defined to be a net transfer from the Foreign to the Home member. A
remittance flow from Foreign to Home is an expenditure on the side of the Foreign member, in units

of the Foreign numeraire, and enters as income in the Home member’s budget constraint, multiplied
P

by the real exchange rate, Q; =

We highlight the optimality condltlon for remittance flows, which we call the family risk-sharing

condition
1—nu'(c;)
n o w(cit)

This equation states that the optimal remittance transfers within households equates the Pareto-

=Q:. (18)

weighted marginal utilities of consumption of the members of the family to the marginal cost of
sending remittance flows, which consists of the relative exchange rate between the two countries,
net of remittance costs. Two things are of note. First, the family risk-sharing condition resembles
the Backus-Smith condition. However, the differences are that it holds for family consumption, as
opposed to aggregate consumption, and it’s a result of family members sending inter-vivos transfers
to one another, as opposed to trading international bonds.

Second, as with any relative price change, the mechanism introduces income and substitution
effects, in this case, of the real exchange rate fluctuations on remittance flows. Suppose there is a de-
preciation of Home currency relative to Foreign currency (an increase in Q;). The substitution effect
leads to an increase in remittances as the relative price of the Home consumption good has decreased
relative to the Foreign consumption good. The income effect depends on the initial direction of the
remittance flow. If the initial flow is from Foreign to Home, then the depreciation of Home currency
expands the budget set of the Home member. The income effect pushes the family to consume more
of both Home and Foreign consumption baskets, and as a result, can lead to a reduction of remit-
tance flows. Note that the usual effects of exchange fluctuations through trade, such as expenditure
switching and expenditure reducing effects, are still present.

Aggregation. Aggregate variables in each country are defined as weighted averages of individuals
and families across their distributions. For Home, aggregate consumption and asset holdings

Ct = puC"™ + (1 — p)CP™, (19)
A= pAPN + (1 —p)AP™, (20)
where y is the mass of individuals at Home, C?‘di" = f cmd“’ (a,z) Gindi"(a,z) is the total consump-

tion of individuals, and Cfam = f cfam(a, a*, z,z*)deam(a, ,a*,z,z*) is the total consumption of fami-
lies. In Foreign, aggregate variables are defined similarly,

t = u C*mdlv ( —u )C*fam/ (21)
At =u A;smdlv +( —u )A*fam , (22)
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with the addition of remittance flows, which only consists of families. That is,
wi = (1= ) [ wila,a",2,2)dG ™ (a0 2,2"), 23)

where p* is the mass of individuals in Foreign.

4.2 Closing the Model: Firms, Unions, and Policy

The remaining blocks of the model follows the canonical HANK literature. In particular, we largely
follow the setup of Aggarwal, Auclert, Rognlie, and Straub (2023).

Production and Prices. Firms produce using an identical, linear production technology in labor and
are subject to TFP shocks,
Yt = ®t€t1 and Yt* = @?E* ’ (24.)

where aggregate labor supply is ¢; = [, {ydi and ¢; = [ {}di. Prices are flexible, and there is no

1
pricing to market. As such, firms maximize their dividends,

(Pt (k) — MCy)

(EPr, (k) — MCy)
B, Hi ci (k) , (25)

dt(k) = Pt Ht

cut (k) +

subject to the demand constraints (6) and (9). The optimal price is then

Py W

b, ~"po,’ (26)
where y = % is the markup, and the law of one price holds for each good

Pyt = &Py - (27)

Dividends are aggregated across firms, d; = f 01 d¢(k)dk, and are distributed lump-sum to the financial

intermediary. Foreign firms solve a symmetric problem where they maximize:

* . * —1px o *
d;s (k) —_ (PFt<k)P* MCt )C;t(k) 4 <gt PFt(]’;l MCt )CFt(k) , (28)
t t

subject to (6) and (9). This results in the optimal pricing equation,

P;t * t*
W . 29
Py K PrO; 29)

Unions. Following Auclert, Rognlie, and Straub (2024), labor supply is intermediated by unions.

There is no sorting between cohorts and unions, and unions impose the same hours on each worker.

. W, Wy . . o
The real wage is w; = 3¢, w; = 3+, and nominal wage inflation is 1 + 71" = 7~ (1 +m;), 1 + " =
¢ i Wi_1

% (1+ 7r}). Changing nominal wages incurs an adjustment cost as in Rotemberg (1982). This results
in a wage-Phillips Curve,

c—1
€

' (1+ ) = ; (gtv'(gt) - Zt“'(ct)> + Bl (1 + 7 q) (30)
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1

* Wk * * € — * * Wk
(1 + ™) = 1/7 (gt o' () — ——Z' (G )) + By (1+ ) - (31)

where Z; and Z are aggregate real incomes.

Financial intermediary. The financial intermediary receives funds from households and invests
the funds into government bonds and equity. As assets are segmented by countries, the financial
intermediary is the agent that performs the carry-trade. By no arbitrage, the returns in Home and
Foreign must satisfy,

+df
147 = Pi+1 ‘|‘dt+1/ and 147 = P 1 (32)
pt Pt
The real UIP condition is
Qt+1 *
147 = (1+47r7), (33)
Qr
and the Fisher equation is
Lgr = 2t (34)
T 1+ Tyl

Policy. The policy block consists of a monetary and fiscal rule for each country. In the baseline
model, Monetary policy sets a real interest rate rule in each country,

ry=7, and ri=7". (35)

We relax the real rate rule later. In each country, the government collects taxes, issues debt, and
disburses transfers to households. We assume that there is no government consumption. The gov-
ernment budget constraint for the Home economy (in real terms) is,

Py Py 1+i

Bi+—T;,=——G
t+ P t = P, ¢+ 1+,

Bi_q.

where T; = 1 %‘Et — T; are tax revenues net of transfers, with the no-Ponzi condition lim;_ B; = B.
The government budget constraint for the Foreign economy differs only with the addition of tax
revenues on remittances,

Pr;
Py

_ Py
P

1+if

B .
t + 1+ n,;k t—1

Gf +

with the no-Ponzi condition lim; . B} = B

We now specify a fiscal rule for each economy. Government debt follows a mean-reverting
(AR(1)) process with parameters p, p; € (0,1), which captures the speed at which debt returns
to its steady state level.

P
= pyBi- 1—rz—a+ 5T (36)

* * Dk * PFt* *

Bf =piB; 1 — 1T, Pf 0+ P . (37)

Negative lump-sum tax shocks (or stimulus checks) are captured by 7/ and 77", which we specify
the paths for. In our baseline model, we specify that government spending remains at its steady state
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level.

Market clearing and equilibrium. There are five market clearing conditions. Two for the goods
market, two for the labor market, and the world asset market clearing condition. The goods market
clearing conditions are,

Y; = Cut + Cipy + Gt , (38)

Yy = Cr +Cr + Gy . (39)

We combine the household’s budget constraint with the government’s budget constraint, and the
goods market clearing conditions to get the Home country’s budget constraint (or current account

surplus) in real terms

1+

A;— By) — 11
(A 2 1+ my

(A1 — Bi—1) = NXi + Quwy,

&P}, Ch . N
where NX; = ==t — P”T?F’ are real net exports of Home. The Home intermediary’s balance sheet
is

At = Bt + nfat . (40)

Hence, the previous equation can be rewritten in terms of the net foreign asset position
nfa; — (1+r_1)nfa;_1 = NX; + Qpwy .

Note that the model assumes that the net foreign assets are a residual of households’ assets and
government debt. Defining the current account as ca; = nfa; — nfa;_1, we can rewrite the previous
equation as

car = ry_nfa;_1 + NX; + Qiwy . 41)

The Foreign country budget constraint (or current account surplus) in real terms is,

(A*_BG*)_LZ'?%(A* 1_BG*)_NX*_W*
t — Dt t— t—1) = N4 ts
147t
-1 *
where NX; = & g?CF L — PHIQEH*. Using the Foreign intermediary’s balance sheet, we can rewrite the

previous equation in terms of the net foreign asset
nfa; = A — B}, (42)

to get
]flfa?< — (1 + r;‘,l)nfa?_l = I\]}{;k — wt* ,

and defining the Foreign current account, ca; = nfa; — nfa;_;, we have
caf =r;_ynfa; 1 + NX; — w; . (43)

Much like net exports, remittance flows enter the current account and sum to zero in the aggregate
world economy. If w; > 0, this represents a net remittance outflow from the Foreign economy and a
net remittance inflow for the Home economy. This enters as a current account deficit for the Foreign

29



economy and a current account surplus for the Home economy. The world asset market clearing
equation is
nfa; + Qmfa; = 0. (44)

Definition (Competitive Equilibrium). Let u = {u;}{°,. A (sequential) competitive equilibrium is defined
as a set of policies {t, T*,1,i*, B, B*, G, G*}, prices {r, t*, W, e™*, pu, v}, pr, p5, E, Q, 1, 1%}

and quantities {w*,Y,Y*, C,C*, Cn, Cj;, Cr, Cf, £, £*,d, d*, A, A*, nfa, nfa™ } such that:

1. Households: Given prices and incomes, {C, C*, A, A*, w*} solves the household’s problems.

2. Unions: {7, mW*} are consistent with the wage-Phillips curves (69) and (70).

3. Firms: {pu, p;, Y, Y*, d,d*} solve the firm’s problem, and {p};, pr} are consistent with PCP.
4. Financial intermediaries: The real UIP condition (77) holds.

5. Policies: Given inflation, nominal interest rates {i,i* } are consistent with monetary policy rules
(78). {7,B,G} and {t*, B*, G*} are consistent with the fiscal rules and government budget
constraints in Home and Foreign, respectively.

6. Market clearing: The goods market clearing (83) and (84) holds, the labor market clears such
that {£, £*} are consistent with the production technologies (71) and (72) and the wage NKPCs
(69), (70). The world asset market (88) clears.

4.3 Model Discussion

The household block abstracts from a number of factors that could be important in practice. We dis-
cuss each in turn.

Time-varying Pareto weights. The family’s problem is formulated with Pareto weights #7 and 1 — 7 that
are held constant over time. Relaxing this assumption would considerably complicate the model, as
the Pareto weights enter directly into the family risk-sharing condition (equation 18), which equates
the ratio of Pareto-weighted marginal utilities of consumption to the cost of sending remittances. In
the family economics literature, time-varying Pareto weights typically arise when a household mem-
ber’s participation constraint becomes binding — see, for example, Doepke and Tertilt (2016) and the
broader limited-commitment literature originating with Ligon, Thomas, and Worrall (2002). When
a participation constraint binds, the Pareto weight 7; of the constrained member shifts upward to
retain their cooperation, and efficient risk-sharing requires compensating them with a larger share
of household resources. In our context, this would introduce a time-varying wedge into the family
risk-sharing condition: rather than the ratio of marginal utilities being equated to the steady-state
exchange rate Q at every date, it would instead be equated to Q/ (1 — m)*l, where #; moves en-
dogenously in response to outside options. Empirically, such a mechanism could be relevant if, for
example, a sufficiently large positive income shock in the origin country raises the value of autarky
for the Home member, weakening the incentive to remit. Identifying this channel would require
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data on the distribution of bargaining power within transnational families, which is generally un-
observable. We leave this extension, and the associated empirical identification challenge, for future
research.

Endogenous migration. The model treats the mass parameters y and pu* — the fractions of individu-
als in each country — as fixed. This abstracts from the possibility that migration decisions respond
endogenously to the same macroeconomic fluctuations we study. In a richer model, a positive pro-
ductivity shock in the destination country could both increase remittances sent by existing migrants
and attract new migrants, amplifying the aggregate remittance response. Such an extension would
require embedding a discrete migration choice into the household problem, with the migration de-
cision governed by a comparison of the present discounted value of wages in each country net of
migration costs. Our abstraction from endogenous migration is motivated by the focus on short-
run cyclical fluctuations, over which the stock of migrants adjusts relatively little. he fixed costs of
migration — legal, financial, and social — imply that the extensive margin responds primarily to
persistent income differentials rather than the transitory shocks we study. That said, the model can
accommodate changes in the steady-state composition of the population through comparative statics
in y and p*: these trace out how the macroeconomic transmission of remittances changes as diaspora

communities grow or shrink over longer horizons.

The two-country restriction and international capital markets. The analytical model is cast as a closed
two-country world economy in which the only international financial instrument is the nominal bond
traded between Home and Foreign financial intermediaries. This means that remittance flows w; and
cross-border bond holdings — summarized by net foreign assets nfa; — are the two channels through
which resources are transferred internationally, and their interaction is transparent. However, the
two-country restriction has an important implication: it overstates the degree to which remittances
and international borrowing substitute for one another.

In a multi-country world, the Home country can smooth income shocks by borrowing from third
countries, reducing the role that remittances must play as an insurance mechanism. Conversely, if in-
ternational capital markets are thin or closed — as is empirically plausible for low-income remittance-
receiving countries, where sovereign spreads are high and access to external finance is limited — the
substitutability between w; and nfa; is itself limited, and the two-country abstraction is less conse-
quential. We are actively exploring an extension of the model which addresses this limitation by
embedding the two-country family structure within a larger multi-country world economy, where
the rest of the world provides an additional borrowing and lending margin. This extension also per-
mits us to study how the transmission of remittances varies with the degree of financial openness.

Non-risk-sharing motives for remittances. The theoretical framework models remittances as the out-
come of intra-family risk-sharing, formalized through the family’s joint optimization problem. In
practice, however, remittances are sent for a variety of reasons that extend beyond insurance. A well-
documented motive is the servicing of informal migration debt: migrants may remit in repayment of
loans that financed their migration, giving rise to a front-loaded remittance profile that unwinds as
debts are repaid (Rapoport and Docquier, 2006). In this case, remittances respond to debt balances
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rather than to income differentials, and the mapping between income shocks and remittance flows
need not have the sign implied by the risk-sharing first-order condition.

A second motive is investment in the origin household’s productive assets — housing, educa-
tion, or small-business capital — which would generate remittance flows driven by expected returns
rather than current consumption gaps. Our empirical strategy is partially robust to these alternative
motives by construction: the event-study design identifies remittance responses to well-defined ex-
ogenous shocks — natural disasters and U.S. stimulus checks. At these horizons, debt-repayment
dynamics and investment returns are plausibly less active than the immediate insurance motive, and
the estimated responses are therefore more cleanly attributable to the risk-sharing channel. Never-
theless, a more complete structural treatment would augment the family problem with an additional
motive — for example, a bequest or investment term in the utility function, or an explicit debt-
repayment constraint linking remittance flows to the stock of migrant debt — and derive the implied
remittance response under each. We leave this extension for future work.

5 Remittance Flows and Risk Sharing

In this section, we delve further into how remittance flows contribute towards risk-sharing across
countries. First, under some assumptions on monetary policy, we introduce an analytical framework
to show how consumption and output behave in response to aggregate income shocks. Then, we
compare the partial equilibrium sequence space Jacobians from our family model to the event study
exercise conducted in section 3.2.2. Finally, we feed the model with two types of aggregates shocks —
a positive Foreign transfer shock, to imitate a U.S. stimulus check, and a negative Home productivity
shock to imitate a natural disaster.

5.1 The Marginal Propensity to Remit

Suppose for now that the economy only consists of families. For simplicity, we work with the special
case where firms are competitive and make zero profits. We assume that monetary policy is ‘neutral’
in the sense that it keeps real interest rates constant. That is, r; = r* and r{ = 7" Vt, with 7 = 7.
Furthermore, we assume government spending remains at the steady state level. From the UIP con-
dition, this results in the real exchange rate remaining at steady state (/Q = 0). This implies that there
are no valuation effects or expenditure switching. Moreover, labor income and dividend income are
scaled versions of the real income in each country. Therefore, the only relevant aggregate sequences
for the aggregate policy functions are those of real incomes. The consumption and remittance policy

functions are

~ [ ( Pys P ~ Pys P
C,=C <{ (Y, —T)} ,{FS(YS*—T:)} > Cr=C;f ({(YS—T)} ,{“(Y;-T;)}) ,
t t Ps s s . Ps* . t t Ps s . Ps* .

o =0 (s -mp {g0s =) )

Using the budget constraint for each member of the family, we can rewrite the consumption functions

such that another family member’s income enters only through remittances:

P ([P e vz 12
Ct:Ct ({ 12 (YS_TS)+QSQS ({Iij((yk_Tk)}k’{Pl}k(Yk _Tk)}k> }S> '
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—¢; ({ﬁ(y* T:)—oz({l’gkm T} | F0 - T;)}k>}>.

Let Z; = Pléf (Ys — Ty) + Qsw? and ZF = Z—?(Y;‘ — T¥) — w} be the sequences of disposable incomes
inclusive of remittance flows. Totally differentiating the consumption functions, we get

26 (o za;d<w—n>+zzf;f <Pik< “m)])

* aC;k P;s >s< * PHk aQ* P;k

LetdZ = d <PTH(Y - T)) and dZ* = d < E(Y* — )) denote Home and Foreign real incomes re-
spectively. Stacking over time, we get the impulse for consumption and summarize the findings in

dC; = 289 <d <PH5(YS T)) + @ dQ, + 0

Proposition 1.

Proposition 1. (Impulse of Consumption and Remittances). Suppose the economy consists of only fami-

lies, (u, u* — 0). Consider bounded sequences dG, dT, then the impulse for Home and Foreign consumption
can be written as

dC =M (I1+ QQ%)dZ + @w™MdQ + QMQ}.dZ*, (45)

dC* = (M* — Q%.)dZ" —M*Q%dZ , (46)

with the Home and Foreign consumption related by the risk-sharing condition,

dC =dC*, (47)

which results in the remittance impulse
dw* = (M +M*)"Y(M*dZ* — MdZ). (48)
The entries of M and M* are M;; = g—% and Mj, = g%, which represents the intertemporal Marginal

s . P (o « o0y .
Propensities to consume out of income, and Qy,, = 37+ and Q7. = 77+ are the intertemporal

marginal propensities to remit out of Home and Foreign income respectively. Intuitively, the impulse
for consumption consists of the usual marginal propensity to consume out of income, which is now
adjusted by the ability of households to transfer remittances between one another. The latter term
is captured by the intertemporal propensity to remit (iMPR). In general, we have that the derivative
of remittances with respect to Foreign income is positive, and the derivative of remittances with
respect to Home income is negative. Consumption risk-sharing then determines the optimal amount
of remittances sent between households.

Assuming M + M* is invertible, the optimal remittance is given by (48). Intuitively, the optimal
remittance is an MPC-weighted average of the consumption differential. A special case is when the
Home and Foreign families are symmetric. In this case, M = M* and the impulse to remittances
simply becomes

duw* = % (dZ" — dz). (49)
That s, the iMPR becomes diagonal, implying that the risk-sharing mechanism becomes purely static.
The intuition behind this result is straightforward. When the economy is symmetric, any income
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differences must be immediately remitted such that the risk-sharing condition maintains equal con-
sumption. There are no differences in the iMPCs to generate an early or delayed reaction of risk-
sharing.!°

Next, we investigate how fiscal shocks affect output through its impact on remittance flows. With
no changes in relative prices, the goods market clearing conditions are:

dY = (1 —a)dC+ adC*, (50)

dY* = (1 —a*)dC* + a*dC . (51)

We can substitute in the expressions for the consumption impulses from Proposition 1 to get the fol-
lowing proposition.

Proposition 2 (Remittances and the International Keynesian Cross). Suppose the economy consists of
only families. Consider a bounded shock to taxes. Then if a solution for dY,dY* exists, it must satisfy the
following Keynesian cross,

dyY % dY —dT / ® = D11 P2 ’ (52)
ay* dy* —dT* Dy Dy
where @11 = (1—a)M(1+QQ%) —a(1+1,)M*Q}, @ = (1—a)OMQY. +aM*(1— (1+1})Q5.),
Dy = aM(I+QQ%) — (1—a)(1+)M*QY, and Dp =aQMOL. + (1—a)M*(I— (1+1)Q%.).

Note that this nests the case of the International Keynesian Cross with individuals. To do so,
we take the limit of iMPR matrices (0} and Q7. to 0. Under some transformation, ® is invertible.!”
We can then solve for a closed form for the international Keynesian cross. Due to the risk-sharing
condition, remittance flows act as an amplifier of the international Keynesian cross, whereby a change
in disposable income in one country is directly shared by families with members in the other country.
Note that this works in both directions, for positive and negative changes to disposable income.

5.2 Marginal Propensity to Remit: Model vs Data

In this section, we work with a special case of the model featuring perpetual-youth OLG house-
holds in the spirit of Blanchard (1985), recently featured in Angeletos, Lian, and Wolf (2024) and Wolf
(2025). Throughout, we will work with a linearized version of the model. The goal of this section is
to show that a simplified, analytical version of the household sector can reasonably match the quali-
tative patterns in the data.

Special case: Perpetual Youth. Types are indexed by i and j denotes a household. We make the
simplifying assumption that family members have a common death rate, ¢;. Relative to the model
in section 4.2, we add a tax on remittances. The tax captures the cost of sending remittance flows,

16Tn this setup, the static MPR is equal % This is simply because we model the family as consisting of two members.
17See Auclert, Rognlie, and Straub (2024) for a discussion.
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capturing the wedge between the amount sent and received in the data.!® Families maximize the
joint utility function

max
{CJ”’ jit/ /zt’b/zt’w]lt}t 0

Eo | Y0800 {1~ ) u(ch) — o(65)} + niulen) - vwﬁt)}}] (53)

t=0

subject to a budget constraint for the Foreign and Home member respectively

1+,
C]zt + a]zt + (1 +7T ) jlt ;it + (1 + Nt) (Pl ]*zt 17 (54)
1+ it—l *
Cijit + Ajit = Xjit + Wﬂjitil + Qtw]'it , (55)
1
where x7%, = (1 — 77)wi{; + djy, + T + 2j;;, is the Foreign member’s cash-on-hand, xj; = (1 —

Tg)wtﬁﬂt +djit + Tjit + zji is the Home member s cash-on-hand (excluding remittances), and wﬂt are
remittance flows. As in Wolf (2025), zj;; are transfers within each type across generations. The two
assumptions result in households having identical income and wealth within a type, and as such, we
do not need to track the distribution of wealth or age. Individuals solve a standard problem and can
be thought of as a special case of the Family problem with Pareto weights equal to either zero or one

and no remittances. The full statement of the individual’s problem is contained in Appendix C.

From this point onward we work with the linearized version of the model and use standard

utility functions u(c) = 1— “and v(() = . Furthermore, we work with the case where f(1+7) =1

1+
and B(1+7") = 1. We can show that the linearized consumption function for the Foreign member of

the family is

E;kt = (1 - ;B‘Pl + Z .qul Citrk — (1 + T:)) I;)(;B‘Pi)k&};-rk - Vz'* Z(,Bﬁbi)k(?;,wk - ﬁ?—s—l-s—k) ’

k=0

remittance outflows

(56)
where v} = (ﬁ(,bia — (1— Bei) ﬂ) B, @ = wi’f?ff‘]" , iy = di* and 7, = drt}. The linearized consump-
tion function for the Home member is

o 1 —* o0 @* L
it = (1= B¢i) { Xir + 2 ,3<P1 C 2(59’51) Jr+k + e Z(ﬁ‘Pl) Witk
i k=0 i k=0 (57)

remittance inflows

—v; Y (B) (k= Tra1a)
k=0
where v; = (54)1-0_1 -(1- ﬁ(pi)%{') B.
In (56) and (57), the first term captures the consumption response out of disposable income, which
is a product of the baseline MPC, (1 — B¢;), and the current and future NPV of income. As a re-
sult of the common death rate assumption, the baseline MPC out of net worth is symmetric across

80ur motivation for modeling the remittance cost as a tax lies in part due to the discussion of remittance taxes in the
One Big Beautiful Bill Act (OBBBA).
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Figure 13: Marginal Propensity to Remit: Model vs Data
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Notes: Panel (a) — sequence space Jacobian of remittance flows with respect to Foreign transfers. Panel (b) — event study
of aggregate remittance outflows to the 2021 U.S. stimulus check.

household members. Remittance flows from Foreign to Home reduces the net present value of the
Foreign member while simultaneously increasing the NPV of income for the Home member. More-
over, remittance flows enter (57) with a real exchange rate term to adjust for the units of the Home
consumption basket. If remittance flows were non-zero in the steady state, then there is an additional
valuation effect coming from real exchange rate fluctuations. The second term captures intertemporal
substitution.

We simplify the distribution of households to include OLG and hand-to-mouth individuals and
families. To do this, we vary the death rate parameter ¢;. Similar to equation (19), aggregate variables
are now defined as a weighted average across families and individuals, and within those households,
OLG and hand-to-mouth types. For example, aggregate consumption is defined as

Co=p) Ci™+(1—-u ) C™ iec{OLG HM}.

Comparing Model and Data. With the setup in hand, we can characterize some features of the
model. As a result of the symmetry assumption, from (49), the iMPR out of Foreign and Home
transfers are 31 and —1I respectively. The iMPCs resemble that of standard models and are shown
in Figure 28 of Appendix C.

Figure 13 shows a comparison of the Sequence-space Jacobians of remittance flows with respect
to transfer income. Comparing to the earlier Figure 11a (reprinted here for convenience), we find
that the increase in remittance flows from the U.S. stimulus checks is positive, and large for a short
window of time (two weeks) after the disbursement of the checks. Panel (a) shows the columns of the
sequence space Jacobian of remittance flows with respect to Foreign transfers, announced in period ¢.
The figure shows a spike only in the date of the announcement of the transfer, with no increase prior
to, or after date t. Hence, the dynamics essentially match the near-static mechanism in the model
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with symmetric families.

However, this simple model does not match the quantitative magnitude of the event study. This
is a result of the symmetry assumption that was made to give analytical tractability, which restricts
the marginal propensity to remit to 0.5. In a future version of this paper, we will solve the more
general HANK version of the model to match the (intertemporal) marginal propensity to remit more
closely.

5.3 Risk-Sharing in General Equilibrium

In this section, we feed exogenous shocks into our model and solve for the impulse response func-
tions. We study two shocks: a positive Foreign transfer shock, intended to capture the macroe-
conomic effects of a U.S. stimulus check on remittance-sending households, and a negative Home
productivity shock, intended to capture the effects of a natural disaster in the origin country. These
two experiments are chosen to mirror the empirical event studies in Section 3, and together span
the two directions of the risk-sharing mechanism — a windfall in the sending country and a loss in
the receiving country. For each shock, we compare impulse response functions across two extreme
calibrations of the household sector: one in which all households are unconnected individuals, and
one in which all households are cross-border families. The comparison isolates the contribution of

the family channel to international macroeconomic transmission.

Foreign Transfer Shock. We explore the impact of a stimulus check shock on the aggregate economy.
To do so, we shock the economy with a 1 p.p. increase in transfers to Foreign and solve for the
impulse response functions. As in previous sections, monetary policy in both countries is neutral.
This implies that all relative prices, including real wages and real exchange rates, remain at steady
state, shutting down expenditure switching and valuation effects. The only operative channel is the
income effect of the transfer on household consumption and remittance decisions.

We take two extreme calibrations of the mass parameters — one where the economy consists of
only families, and one where the economy consists of only individuals. Figure 14 shows the impulse
response functions for key aggregate variables. The key difference between the two calibrations
is the role of remittance flows. In the family calibration, remittances increase on impact at exactly
half the size of the transfer shock. This follows directly from the analytical result in Section 5.2:
under the symmetric calibration, the marginal propensity to remit is one-half, so the Foreign family
member immediately shares half of the windfall with the Home member. The on-impact magnitude
of the remittance response is therefore pinned down by theory, complementing the empirical pattern
documented in Section 5.2.

The first row of Figure 14 shows the dynamic responses of output and consumption. In the in-
dividual calibration, the transfer raises Foreign consumption and output on impact, while Home is
largely unaffected — the two economies decouple because the only cross-country channel is trade,
which responds modestly given the low import share. In the family calibration, by contrast, the
consumption response is nearly equal across the two countries: the remittance transfer raises Home
disposable income immediately, supporting Home consumption and output alongside Foreign. As a
result, aggregate consumption and output are more correlated across countries in the family calibra-
tion than in the individual calibration.
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Figure 14: Impulse Response Functions: Foreign Transfer Shock
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The current account dynamics also differ sharply across the two calibrations. In the individual cal-
ibration, the current account adjustment operates entirely through the trade balance: higher Foreign
income raises demand for Home exports, generating a modest current account surplus for Home.
In the family calibration, the current account reflects both the remittance flow and the trade balance.
The remittance component dominates quantitatively, so the overall current account is of similar order
of magnitude to the remittance response itself. This illustrates a broader point: in economies with
large family networks, remittance flows can be the primary driver of current account dynamics, even
in response to shocks that originate as domestic fiscal transfers. We show in the next section that the
same mechanism operates symmetrically for negative shocks.

Natural Disasters. We now analyze the macroeconomic effects of natural disasters. Since our model
does not feature capital, we model natural disasters through a negative Home productivity shock.
Similar to the previous section, we impose that monetary policy in each country maintains a ‘neutral’
interest rate as the benchmark.

In the individual calibration, the Home economy suffers a large decline in output and consump-
tion. The Foreign economy also suffers as a result of lower world aggregate demand. However, the
Foreign economy is affected less by the shock, as the drop in output and consumption is quantita-
tively smaller. The current account adjustment in this calibration operates entirely through trade:
lower Home income reduces demand for Foreign goods, contracting Foreign output and generating
a current account deficit for Home. In the family calibration, the decline in output and consumption
is shared equally across the two economies. The mechanism operates through remittances: faced
with a fall in Home income, the Foreign family member increases transfers to Home, partially offset-
ting the income loss. It is this increase in remittance flows — from Foreign to Home — that equalizes
consumption across the two economies, absorbing a portion of the shock that would otherwise fall
entirely on the Home economy. Thus, the current account dynamics in the family calibration reflect
both the remittance response and the trade balance, much as in the transfer shock experiment of in
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Figure 15: Impulse Response Functions: Home Productivity Shock
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the previous section.

Comparing the two experiments reveals that the risk-sharing mechanism functions symmetrically
across shock types. In the transfer shock, remittances rise because Foreign income rises and the family
optimally shares the windfall. In the productivity shock, remittances rise because Home income falls
and the family optimally insures the loss. The direction of the remittance flow is the same in both
cases — Foreign to Home — but the trigger differs: income improvement in one experiment, income
deterioration in the other. That the family mechanism responds in the same stabilizing direction
regardless of the source of the income differential is a direct implication of the family risk-sharing
condition and is consistent with the empirical patterns documented in section 3.

6 Conclusion

How do remittance responds to economic shocks? Can private cross-border transfers act as a risk-
sharing mechanism? Despite the growing relevance of remittances in the international markets, the
absence of high-frequency microdata has made difficult to answer these questions.

We use over 150 million transactions processed by a fintech money transfer operator from 2014 to
2023 and event-study difference-in-differences designs to shed light on these questions. The combi-
nation of administrative transaction data, high-frequency identification around sharply dated shocks,
and broad corridor coverage makes our framework well-suited to draw inferences about the timing,
magnitude, and margins of adjustment of remittance flows.

First, we find that remittance senders anchor their transfer decisions in the currency of the send-
ing country. Transaction amounts cluster sharply at round numbers in the sender’s currency only,
indicating that senders target a fixed nominal share of their own income rather than a fixed real trans-
fer to the recipient. Second, remittances respond rapidly to recipient-side natural disasters, rising by
approximately 30% in the first week after the shock and dissipating within a month. Third, sender-
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side income shocks transmit to recipient countries with economically large magnitudes: the easing of
COVID-19 lockdown restrictions raised remittance volumes by up to 80% at peak. The third-round
U.S. Economic Impact Payments produced a sharper but more transient 20% increase, consistent with
a one-off liquidity transfer rather than a durable shift in earnings. Fourth, the exchange-rate elasticity
of remittances is negative and builds gradually, going from -0.06 on impact to -0.2 at a twenty-week
horizon, reflecting income effects dominating substitution effects.

Finally, we present a model of remittance as transfers between members of a family. We provide
an explicit micro-foundation for remittance flows as a method of risk-sharing in response to endow-
ment shocks and provide an analytical characterization of the linearized model, which we will solve

and estimate in future iterations of this paper.

One interesting avenue is to formally test which theories of remittance flows put forward by
Rapoport and Docquier (2006) fit with the micro data. Another interesting avenue could be to study
how remittance flows react to macroeconomic shocks such as monetary policy shocks and exchange
rate fluctuations. It would be interesting to quantify the role of remittance flows in providing risk-
sharing across individuals based in different countries. To do so, our future research will also focus

on shock to the receiving countries, like natural disasters and wars.
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A Data Appendix: Publicly Available Data

A.1 Risk-Sharing Correlations

Table A.1: First Difference Correlation Matrix

OECD World Bank

1970-2001  2002-2024 1970-2001  2002-2024

Austria -0.14 0.17 -0.12 0.39
Canada -0.26 -0.15 -0.11 0.31
Colombia -0.66 -0.10 0.04
Denmark -0.20 -0.20 -0.20 0.18
Finland -0.51 -0.43 -0.17 -0.02
France -0.18 0.13 -0.15 0.43
Germany -0.33 0.51 -0.39 0.55
Greece -0.16 -0.24 -0.36 -0.07
Ireland 0.04 -0.15 0.19 0.13
Italy -0.25 0.15 -0.09 0.42
Japan -0.08 0.09 -0.16 0.03
Mexico -0.09 -0.52 -0.45
Netherlands -0.19 0.19 -0.32 0.40
Portugal -0.46 0.15 -0.14 0.42
Spain -0.44 -0.15 -0.17 0.17
Sweden -0.28 0.21 -0.18 0.40
United Kingdom -0.36 0.05 -0.03 0.23
Bangladesh -0.16
China -0.48
India 0.07
Nepal 0.21
Pakistan 0.31
Philippines 0.35
Turkiye 0.07

Data: World Bank, 1970 - 2024 & OECD, 1970 - 2024. Each column
correlates the real exchange rate with consumption relative to the U.S.
(corr(A(ct — c¥1), Agy)). The fist two columns use OECD’s average ex-
change rate and final consumption expenditure chain linked data. The
latter two columns use World Bank’s exchange rate and final consump-
tion expenditure. All calculations used data expressed in 2015 real USD.
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Table A.2: World Bank - Remittance Consumption Correlation Matrix

corr(Awj, Acy — cH5))  corr(Aqr, Alcr — cH%))  corr(Aw}, Agt)

Bangladesh -.19 -.16 .32
China -.16 -48 -.04
Colombia -21 .04 .79
India .07 .07 .31
Mexico -41 -.45 .57
Nepal -.01 21 41
Pakistan -43 31 -21
Philippines .26 .35 .69
Turkiye .09 .07 .35

Data: World Bank, 2002 - 2024. First-difference correlation matrix. Corr(Awj,A(c; — cH%)) is
change in remittances correlated to change in consumption relative to the U.S. Corr(Ags, A(cy —
cH5)) is change in exchange rate correlated to change in consumption relative to the U.S.
Corr(Awj, Agy) is change in remittances correlated to change in exchange rate. All calculations
used data expressed in 2015 real USD.

Table A.3: World Bank - Remittance GDP Correlation Matrix

corr(Awf, Ay — ytus)) corr(Ags, Ay — ytus)) corr(Awy, Agy)

Bangladesh -.08 -25 .32
China .14 -.63 -.04
Colombia -2 -15 .79
India -12 -15 31
Mexico -27 -39 .57
Nepal -17 .01 41
Nigeria -.08 -26 2

Pakistan -.03 .02 =21
Philippines .39 21 .69
Turkiye 13 -.07 .35

Data: World Bank, 2002 - 2024. First-difference correlation matrix. Corr(Aw;, A(y: — y¥9)) is
change in remittances correlated to change in GDP relative to the U.S. Corr(Aq:, A(y: — yH%)) is
change in exchange rate correlated to change in GDP relative to the U.S. Corr(Aw}, Ag;) is change
in remittances correlated to change in exchange rate. All calculations used data expressed in 2015
real USD.

Remittance correlations. Table A.1 shows that the correlation between the real exchange rate and
remittance flows is more positive than the correlation between the real exchange rate and relative
GDP or consumption. A standard model with flexible remittances predicts a negative correlation
between remittance flows and relative GDP controlling for relative exchange rates. That is, remittance
flows should increase when the sender country is performing relatively better than the recipient
country. Moreover, the higher the share of the population that participate in remittance flows, the

more negative the correlation.

Furthermore, a standard model also predicts a positive correlation between remittance flows and
the real exchange rate conditional on relative output. That is, when the exchange rate of the recipient
country depreciates relative to the sender country, Similarly, the higher the share of the population

45



Table A.4: World Bank - Inflows

Remittance Inflows (% GDP)  FDI Net Inflows (% GDP)

Bangladesh 7 .8
Brazil 2 3.1
China 2 2.6
Colombia 2.1 3.9
India 32 1.6
Indonesia 1 1.7
Mexico 2.7 2.6
Nepal 26 3
Nigeria 5 1.3
Pakistan 5.6 1

Philippines 10.3 1.8
Russia 4 1.8
Turkiye 2 1.6

Data: World Bank, 2002 - 2024. Mean across listed countries from 2002-
2024 remittances and FDI data, both as percentages of GDP.

that receives remittances, the more positive the correlation.
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A.2 Survey Data

A.2.1 The Philippines

Table A.5: Summary Statistics - Survey of Overseas Filipinos

Destination Country ~ Count  Percentage

Saudi Arabia 5227 21.7
UAE 2967 12.3
Americas 1888 7.8
Europe 1885 7.8
Hong Kong 1770 7.4
Kuwait 1482 6.2
Singapore 1411 5.9
Qatar 1265 5.3
Japan 1100 4.6
Taiwan 1015 4.2
Other East Asia 900 37
Other Western Asia 882 37
Australia 759 3.2
Other SE Asia 635 2.6
Malaysia 574 2.4
Africa 276 1.1
Other 30 0.1
Total 24066 100.0

Notes: Data source — Survey of Overseas Fil-
ipinos (2018-2023). Counts are total number of
Filipino emigrants in each country.

Table A.6: Summary Statistics - Survey of Overseas Filipinos

Variable Mean  Median
Age 379 36.0
Female 0.59

Married 0.61
Undergraduate Degree 0.55

Graduate Degree 0.37

Blue Collar Worker 0.83

Monthly Average Income 714 466

Remittance Sent (past 6 mos.) 991 570

Notes: Data source — Survey of Overseas Filipinos
(2018-2023). Income and remittances are in real USD.
Undergraduate degree and graduate degree consists of
those who completed the respective grade.
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A.2.2 Bangladesh

Table A.7: Summary Statistics - Bangladesh Integrated Household Survey

Demographics Household Head ~ Migrant Non-Remitter ~ Migrant Remitter ~ Remittance Sender
Age 45.7 24.3 30.3

Female 0.19 0.55 0.07

Undergraduate Degree 0.01 0.04 0.03

Graduate Degree 0.005 0.011 0.014

Blue Collar Worker 0.94 0.58 0.44

Married 0.89

Annual Income Incl Remit 2286

Annual Income Excl Remit 1451

Remittances Out (past 12 mos.) 557 . .
Remittances In (past 12 mos.) 1428 1124 1249
Migrants in Household (avg) 1.2 . . .
Total Persons 4282 1002 1503 1930

Notes: Data source — Bangladesh Integrated Household Survey. Income and remittances are in real USD. Annual income

including remittances only includes incomes of those receiving remittances. Migrants were household members in the past

baseline survey and are currently living away for 6 months or more in a different upazilla or country. Of those migrants,
Migrant Non-Remitters did not send remittances and Migrant Remitters sent remittances to their household. Remittance
Senders are migrants and those who were never household members who sent remittances to the household.

A.2.3 Mexico

Table A.8: Summary Statistics - National Survey of Household Income and Expenditure

Demographics Households Not Receiving Remittances Households Receiving Remittances
Age 49.6 529
Female 0.3 0.4
Undergraduate Degree 0.14 0.04
Graduate Degree 0.03 0.01
Total Household Members 4 4
Children < 12 1 1
Average Monthly Income Excl Remit 3968 2895
Average Monthly Income Incl Remit 3088
Average Monthly Remittances . 673
Savings 230 154
Savings (deposits only) 113 80
Total Households 353329 22134

Notes: Data source: National Survey of Household Income and Expenditure. Income and remittances are in real 2018
USD. Income is the average monthly total of all earning household members. Annual income including remittances only
includes incomes of those receiving remittances. Savings is all financial expenditure minus financial income. Savings

(deposits only) is savings deposits minus withdraws.
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B Data Appendix: MTO Data

Table B.1: Countries in the Sample - 2014-2023.

Sender Countries

Australia, Austria, Bahrain, Belgium, Benin, Brazil, Bulgaria, Burkina Faso, Cameroon, Canada, Cote d'Ivoire
(Ivory Coast), Croatia, Cyprus, Czechia (Czech Republic), Denmark, Estonia, Finland, France, Germany, Ghana,
Gibraltar, Greece, Hong Kong, Hungary, Iceland, Ireland, Italy, Japan, Jordan, Kuwait, Latvia, Lithuania, Luxem-
bourg, Malaysia, Malta, Netherlands, New Zealand, Norway, Oman, Philippines, Poland, Portugal, Qatar, Roma-
nia, Rwanda, Saudi Arabia, Senegal, Singapore, Slovakia, Slovenia, South Africa, South Korea (Republic of Korea),
South Sudan, Spain, Sweden, Switzerland, Taiwan, Tanzania, Togo, Uganda, United Arab Emirates, United King-
dom, U.S., Zimbabwe.

Receiver Countries

Afghanistan, Albania, Algeria, Angola, Antigua and Barbuda, Argentina, Armenia, Australia, Austria, Bahrain,
Bangladesh, Barbados, Belarus, Belgium, Benin, Bolivia, Bosnia and Herzegovina, Botswana, Brazil, British Virgin
Islands, Bulgaria, Burkina Faso, Burundi, Cabo Verde (Cape Verde), Cambodia, Cameroon, Canada, Cayman Is-
lands, Central African Republic, Chad, Chile, China, Colombia, Comoros, Costa Rica, Cote d'Ivoire (Ivory Coast),
Croatia, Cuba, Cyprus, Czechia (Czech Republic), Democratic Republic of the Congo, Denmark, Dominican Re-
public, Ecuador, Egypt, El Salvador, Estonia, Ethiopia, Fiji, Finland, France, Gabon, Georgia, Germany, Ghana,
Greece, Grenada, Guatemala, Guinea, Guinea-Bissau, Haiti, Honduras, Hong Kong, Hungary, Iceland, India, In-
donesia, Ireland, Israel, Italy, Jamaica, Jordan, Kazakhstan, Kenya, Kuwait, Kyrgyzstan, Laos (Lao PDR), Latvia,
Lebanon, Lesotho, Liberia, Lithuania, Madagascar, Malawi, Malaysia, Maldives, Maldives, Mali, Malta, Maurita-
nia, Mauritius, Mexico, Moldova, Monaco, Morocco, Mozambique, Namibia, Nepal, Netherlands, Netherlands An-
tille, New Zealand, Nicaragua, Niger, Nigeria, Norway, Oman, Pakistan, Panama, Papua New Guinea, Paraguay,
Peru, Philippines, Poland, Portugal, Puerto Rico, Qatar, Republic of the Congo, Romania, Russia, Rwanda, Saint
Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, Samoa, Senegal, Seychelles, Sierra Leone, Singa-
pore, Slovakia, Slovenia, Somalia, South Africa, South Korea (Republic of Korea), South Sudan, Spain, Sri Lanka,
Suriname, Sweden, Switzerland, Tajikistan, Tanzania, Thailand, The Gambia, Togo, Tonga, Tunisia, Turkey, Turks
and Caicos Islands, Uganda, Ukraine, United Arab Emirates, United Kingdom, United States.
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B.1 The Reference Currency of Remittance Senders

Figure 16: Amount Sent in Receiver Currency

s0e0t 20005
Soes 15005
z z
g s
& 20004 2 10005
Loes 50006
N N rﬂ-”ﬂ-ﬂ P B |
o s o isoo 2o 2s0 o0 0 T oo 200000 300000 00000 s00000
PHP NGN
(a) U.S.-Philippines (b) U.S.-Nigeria
s s0e06
w
o015
z z
£ g
a a
oot
So0e0s
) S UREVIENY YU
o soo 1000 150 2000 2500 3000 3500 4000 4500 soo0 500 600
GHS
(c) U.S.-Ghana (d) U.S.-Colombia
Soes
061
coens
o
Z 2z
2 7 o
=] a
»
2000t
od Uh]u‘ L J R ! .
0 w0 20 a0 a0 so0 e 70 | st 900 1000 1100 0 so00 10000 15000 20000 25000 30000
usb INR
(e) U.K.-Zimbabwe (f) Australia-India
6.0e-04.
e
Soe0s
e
z z
£ o ;
20e0s
) _LL ) Lhiro ... W "
o " s0 10000 15000 20000 25000 30000 35000 40000 4s000 50000 o 000 10000 15000 20000 25000 30000
NPR PHP
(g) Australia-Nepal (h) Australia-Philippines
coe0s
30006
s0e0t
20e06
z z
z Z
a a
2.0e-04 1.0e-06
0 § — 0
0 3000 10000 15000 20000 25000 30000
PHP

(i) Canada-Philippines (j) Australia-Colombia

52
Notes: MTO data. Author’s calculations. In the United Kingdom-Zimbabwe corridor, the only receiving currency available
is the U.S. dollar.



B.2 The Network of Senders and Recipients

To how many recipients depend on each sender? How many remittance corridors does each sender
participate in? To answer these questions, we focus on individuals based in the four largest sending
countries, which are Australia, Canada, the United Kingdom and the U.S. Figure 17a shows the
distribution of the number of accounts that each sender sends to. We’ve restricted the sample of
recipients to include only those who have received at least three transactions from a given sender.'’
On average, senders in the United Kingdom send to more accounts than those in Australia, which in
turn has sent to more accounts than those in the U.S. and Canada. The median number of recipients
ranges from 7 in the U.S. and Canada, to 9 in the United Kingdom.

Conversely, we find that on average each recipient account only receives remittance inflows from
one sender account (Figure 17b). Note that as mentioned in section 2.1, we have much more limited
information regarding recipients. However, even if recipients have multiple accounts, they do not
appear to receive remittance inflows from the same sender account. This suggests that the network
of recipients is concentrated on a given sender as the given sender sends remittance flows to multiple

recipient accounts.

What do we know about how many remittance corridors each sender participates in? Figure 17b
shows the distribution of the number of countries each sender sends remittances. We find that each
sender sends to between 1 and 3 countries, with the majority sending to just one country. Overall,
this suggests that the network of senders and recipients is sparse across remittance corridors but is

more concentrated within a corridor.

Figure 17: Recipients and Countries Sent per Sender
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Notes: MTO data. Author’s calculations.

9We do this to exclude one-off transactions sent through the MTO.

53



B.3 The prominence of the U.S. Dollar

In the majority of remittance corridors, the received currency is the local currency of the receiving
country. The main reason for this is that it’s usually the only currency offered by the MTO.? This
accounts for around 86% of all transactions. Of the remaining transactions, almost all are received
in U.S. dollars.?! Figure 18 shows the most prominent instances of the U.S. dollar being used as the
received currency despite neither the sender’s nor recipient’s countries being the U.S. These include
Nigeria, Turkey, Russia and Uruguay. These represent corridors in which more than one currency is
available in the sender’s choice set of receiving currencies.

The figure shows the sender countries on the left and the recipient countries on the right. The
links represent the remittance flows and the colour of the links represent the received currency. Red
flows represent the flows received in U.S. dollars. Notice that there are prominent red flows from
non-U.S. senders towards recipient countries. The blue links represent flows where the receiving
currency is Euros and all other colours represent flows where the receiving currency is the recipient
country’s local currency. The main takeaway is that the U.S. dollar is used as a receiving currency for

remittance flows even in transactions not involving the U.S.

In Turkey, 81% of transactions are received in U.S. dollars and the remainder in Euros (18%) and
Turkish Lira (1%). Of the transactions received in U.S. dollars, only 44% are sent from the U.S. with
the remainder from outside the U.S. The Euro transactions are mostly sent by Germany, Netherlands,
Ireland, Finland, France and Belgium. A similar pattern features in Russia as only 1% of the transac-
tions are received in Rubles. Notably, 62% of the transactions are received in U.S. dollars and around
50% of these transactions come from non-US countries. In particular Romania, Poland, Czechia and
Hungary. The remaining 37% is performed in Euros and mostly sent from Germany, France, the
Netherlands and Norway.

In Nigeria around 27% of the transactions are received in U.S. dollars. Of these, 67.5% come from
the U.S., 10% from the United Kingdom, and 4.5% from Canada. Note that for Nigeria, the share of
transactions received in U.S. dollars has fluctuated over time. This is partly due to the policy of the
Central Bank of Nigeria on allowing foreign currency transactions within Nigeria. In Uruguay, 52%
of transactions are received in U.S. dollars and 40% of those come from New Zealand. Only 7.5% are
from the U.S.?

In summary, though the receiver’s local currency is usually the most common receiving currency,
there exist corridors for which the U.S. dollar is a receiving currency. This reflects a combination of
demand for U.S. dollars in recipient countries, the ease with which the MTO has partners that can
facilitate transactions in U.S. dollars and monetary policy.

20For example, in Zimbabwe 100% of the transactions are received in the U.S. dollar. This is due to the fact that the MTO
only offers the possibility to send U.S. dollars. For Argentina, 100% of the transactions are received in Argentine Pesos.
Similarly, this is due to the fact that MTO only allows transactions in Argentine Pesos to Argentina.

21The U.S. Dollar accounts for 99.3% of these transactions. The remaining transactions are received in Euros and were
sent from countries in the European Economic Area.

22Qther countries where the U.S. dollar is a prominent receiving currency include Cambodia, where 77% of transactions
are received in U.S. dollars. Of these, 25% are from the U.S. with 11% from the United Kingdom and 24% from Australia.
Ethiopia, where 64% of transactions are received in U.S. dollars, but only 25% come from the U.S., 11% from the United
Kingdom and 21% from Australia. Peru, where 73% of transactions are received in U.S. dollars. Of these U.S. dollar
transactions, 37% are from the U.S., 11% from the United Kingdom and 29% from Australia.
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Figure 18: Selected Remittance Flows by Currency

Notes: MTO data. Author’s calculations.
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B.4 Customer Base: Extensive and Intensive Margins
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Figure 19: Volume of Remittance Flows during the Pandemic by Tenor of Customers, USD
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Figure 20: Number of Transactions during the Pandemic by Tenor of Customers
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B.5 Natural Disasters

B.5.1 The Philippines

Figure 22: Event Study: Typhoon ”“Rai” (also known as “Odette”) in the Philippines
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B.5.2 India

Figure 23: Event Study: Typhoon ”Yaas” in India, 25/05/2021.
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B.5.3 Bangladesh

Figure 24: Event Study: Typhoon ”Sitrang” in Bangladesh, 24/10/2022.
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B.6 COVID-19

B.6.1 Easing of Lockdown Restrictions

Figure 25: Coefficients and Confidence Intervals of the Average Treatment Effect by country
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B.6.2 The Stimulus Check

Figure 26: (Log) Remittances in USD.
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B.7 Exchange-Rate Elasticity of Remittances

Exchange-Rate Elasticity of Remittances Exchange-Rate Elasticity of Remittances

Exchange-Rate Elasticity of Remittances

Figure 27: Exchange-Rate Elasticity of Remittances By Corridors
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C Model Appendix

C.1 Perpetual Youth Model with Remittance Flows

Individuals. Home households solve

Eo | Y (B¢)' {ucjit) —v(&jir) } (58)
i=0
subject to
1+44
cjit + ajit = (1 — 1) weljis + Tir + zjir + Wﬂjitq : (59)

Furthermore, hand-to-mouth individuals simply consume their income and do not borrow or save.

Symmetrically, Foreign OLG individuals maximize,

Eo | Y- (890 {u(ci) — () } (60)
=0
subject to
* * * * px * * 1+ i;;l *
Ciip + aj = (1 — 7 )wi iy + Ty + 25 + maﬁt—l : (61)

Families. The linearized consumption function can be expressed into an Euler Equation representa-

tion of aggregate demand. For the Home member, it is

[1—¢i(1 = Bei)]Cit — Bpicirr1 — (1 — i) (1 — 1) (ﬁ_lﬁitl + Qg@)

i

_ — - (62)
— (1-g)(1— ) {A + 2+ qﬂ} - (q),. - ﬁ@)ﬁ@‘;‘j) i,
and for the Foreign member, it is
~ * ?* A~k
[1—¢i(1—Bgi)]ciy — BpiCir1 — (1= Bi) (1 — ¢i) <r81”it1 -1+ Tw)dwit>
l (63)

*

= (1= Bgi)(1 - i) {E?} + Ié;?fq} - <(P§k +(1- 5<Pi),347i12;> .

1 1

We aggregate budget constraints within types and this results in the following (linearized) budget

constraints, L B o
SN QY ., . A Qw: .
Cit + i — B A — =@ =+ =11+ =0, (64)
Ci i Ci
Z*
Got @ — B + (1 1)@ = 8+ =70 - (65)

Finally, the linearized within-household risk-sharing condition is

G-, = (66)

QD
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Figure 28: Sequence Space Jacobians — Family
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Notes: This figure shows select columns of the sequence space Jacobian of the family’s problem due to an increase in
Foreign transfers.

Since the remittance tax is assumed to be constant, it does not enter in (66). Equations (62),(63),(64),
(65), and (66) characterizes the family block (of a given type).

Aggregation. The Home and Foreign aggregate budget constraints are

1414 .
C+Ar=1—-1)wly +di + 1 + = Ap1 + Qrw; (67)
1+ 1
* * * * * * )k * * 1 +i;fk—l *
Ci+A +(1+1)wf =1 —1))wit; +df + 1/ + T Al 4 (68)
t

C.2 Linearized Model: Other Blocks

We restate the linearized version of the equations for completeness.

Unions. Following Auclert, Rognlie, and Straub (2024), labor supply is intermediated by unions.
There is no sorting between cohorts and unions and unions impose the same hours on each worker.
= W =W Y (14 m), 1+ 1 =

Real wages are w; = oL Wi = o+, and nominal wage inflation is 1 + 71" = wtf .
; N
—(1+ 7}). Changing nominal wages incurs an adjustment cost as in Rotemberg (1982). This results
t—1

in a wage-Phillips Curve,

N 1- 1. ~ 5 ~
7'[?) = Ky {(Pgt + EC,} — (yt — Et) } + IBTL'ZL] ’ (69)

where 1, = %v’ (£){ is the slope of the wage-Phillips curve. A symmetric expression holds for the
Foreign economy,

1~ 1 ~
SwWk ~px - N e LS Wk
T = Ko {(P& + 2 (yt &)} + B - (70)

Production and Pricing. There is a linear production technology in each country,
G = 0: + L (71)
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and
i =0 + 0 (72)
Prices are flexible and there is no pricing to market. The linearized optimal price is
(Pue — pr) = @1 — 6, (73)

and under PCP, p;, = pu: — € . Home inflation is defined as Ty = pur — Par—1 and under PCP,
T = T — Aer. Aggregate inflation is a weighted sum of Home and Foreign inflation, 77 = (1 —
V) 7ht + Y7TEs

(Pre — i) =7 =0 . (74)

=

S+ —0 -0
Symmetrically, 7T}, = Pf; — Pri1, 7Tt = 7Tf + Aey, T = (1 — 1) <%> TTh + ( ) Ty, and

= Jo di (k)dk

Financial sector. Households in each country save using a pass-through intermediary. The Home
intermediary’s balance sheet,

@ = by + nfay (75)
while in Foreign, the balance sheet is,
ar = b} +nfa, . (76)

No arbitrage implies that the real UIP condition must hold
T =7} = A1 - (77)

Policy. Monetary policy sets the Home nominal interest rate i; according to the the following interest
rate rules,

io = pilia+ (L= pi)yate and 3 = pidfy + (1— p0) 37 (78)
We consider a rule where the government debt returns to the steady state gradually over time. In
particular, we specify the following fiscal rule

~ T/l
by = .Ohbt 1— T(wt + ft) , (79)

where p, € (0,1) captures the speed at which government debt returns to steady state. The Home
government budget constraint is,

/b\t-f-w;(]é (wt"‘gt) :If <”?+

C}

(Kl
)-<

(Phe — ﬁt)) PP (gt + =(Pue — ﬁt))

~ B ~ N
+ (1 +?)bt—l + ?(Zt—l — (1 —+ 7’)7'[,}) .

(80)

Note that combining the fiscal rule and the government budget constraint implies that transfers
are equal to
T=—(14+7—pp)bia+ 7.

We impose a similar fiscal rule in Foreign,

~ ~ . ol .
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with the Foreign government budget constraint

bt + Zi* W) = jl; (:L_\* +— SE o > + jl; o = Sk ok
t v ( t t) P v (PE: — 1Y) P 8t v (PE: — Pt) )

%

—k\ Tk B X —k\ ok
+(1+7) t—1+?(lt—l_(1+r )7 -

Market Clearing and Equilibrium. There are five market clearing conditions. One each for Home
and Foreign goods, and similarly for the labor market in each country.”® Finally, there is a world
asset market clearing condition. We work with the symmetric steady state where Q = 1, @* = 0,
Y = ?*, and initial net foreign assets are zero. That is, A =B, A" =B". The goods market clearing

conditions are §

. Chy.  Cy. G
Yo =t Che T8 (83)

and
*

Cr Cr. , G .
Yi v R T Y 8t (84)
It will also be useful to track net exports. The linearized expression for net exports are

~ _ 201 —-7)-1)_ e _ (12001 —7))

nx; = 12, gt +v(¢ —¢), and nx; = T p+y@—7c),  (8)
where 1x; = NX%W and nx; = NX%%W.M Note that 71x; + 71x; = 0. Moreover, linearizing the

current account equations, we have

(fth = ?nfat,1 + ﬁJ\Ct + CD:F (86)
AN — %k — ~
ca; =7*nfa,_q + nx; — @; (87)
~ o~ Bx_g* . . . g . .
where by = BfYB, (= 2% The linearized world asset market clearing condition is given by

nfa; +nfa, =0. (88)

23Formally, the labor market does not clear due to the union setup. However, the implied labor supply from the union
block must be consistent with the labor demand from the firm block.
24The general expressions for net exports are

__ EPyCy .. . . N PrCr,. .
nxy = ——— @+ piy — Pt + i) — —— —pr+¢
t DY (et + Prye — Pt +Chyy) DY (Pre — Pt +Cre)
1= —= —% —k
_ & PrCp, .. - - Py Cy .
nxy = W(PH —@é — Pt +Crt) — #(P?ﬂ —Pr +Chp)

for which we substitute in the openness share, v = 4*, along with the real exchange rate, §; = & + p; — pr and terms-
of-trade, 5t = Prs — Piy; — & = Ppy + € — Pre- Under this case, 5; = ﬁtﬂ Combining with the linearized demand
equations, we get the expression in the text.
2The full expression for the current accounts are

= — nfa_ QY ., Qw.
¢ay = nfa; —nfa; 1 =7nfa; | + =71+ 0x; + Qth* + Qth ,
Y Y Y
—

- —~ % —~ % %
caf =nfa, —nfa,_; = nfa;_q +

P —x o~
— +nx; —wy .
* Tt—1 t t
Y

Since net foreign assets and remittances are zero in steady state, there are no valuation effects resulting from real interest
rate and exchange rate fluctuations. This simplifies the current account equations to the expression in the main text.
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Goods and asset market clearing conditions imply ¢a; + ¢a; = 0. That is, goods, assets and remit-
tances must net out to zero at the world level.

Definition (Competitive Equilibrium). Let ## = {ii; }{°,,. A (sequential) competitive equilibrium is defined
WI ﬁw*l i’\HI i)\?{l ?’\Fl ﬁ;l é\l 1/7\1?1?*}
and quantities {@*, Y, y*, ¢, ¢*, ¢, Cf;, Cr, 5, £, €%, d, d* } such that:

as a set of policies {T, T*,i,i*,b,b*}, prices { &, T*, 7T

1. Households: Given prices and incomes, {c, ¢*, 5, 5*, @*} solves the household’s problems.
2. Unions: {7t%, #W*} are consistent with the wage-Phillips curves (69) and (70)

3. Firms: {pw, p%, 9, §*,d, d*} solve the firm’s problem, and {p%, pr} are consistent with PCP,
4. Financial intermediaries: The real UIP condition (77) holds.

5. Policies: Given inflation, nominal interest rates {7, 7* } are consistent with monetary policy rules
(78). {7, b} and {T*,b*} are consistent with the fiscal rules and government budget constraints
in Home and Foreign respectively.

6. Market clearing: The goods market clearing (83) and (84) holds, the labor market clears such
that {Z, é:"} are consistent with the production technologies (71) and (72) and the wage NKPCs
(69), (70). The world asset market (88) clears.

C.3 Derivations - Household Block
C.3.1 Linearized Consumption Function

Let py; = dlog Puy, piy = dlog Pfy,, and py = dlog P;. Linearizing, we have

Crat = —0(Pur — pr) + ¢, (89)
Crt = —0(Pre — Pt) + G, (90)

— 1-6 — L 1-6

. Py . Pr .

= 1 - jp—— e 7 91
t=( ’Y)<P> PHt+’Y<P> Pt (91)

> 1-0 5 1-0
pi = (1-9%) (Pi> Pre+ 7" <PH> Phit - (92)
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