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1 Introduction

Developing countries remain extremely vulnerable to adverse exogenous shocks. The global fi-
nancial crisis and the world food price crisis of 2008 delivered a reminder of their macroeconomic,
external, and fiscal vulnerabilities (Figure 1, left panel). In addition, over the past decades devel-
oping countries have been increasingly subject to natural disasters, again with severe consequences
in terms of output, trade, and fiscal balances (Raddatz, 2007; Noy, 2009). As a result, the policy
debate is again focusing on developing countries’ vulnerability (Schindler et al., 2011).

This paper examines how remittances are affected by structural characteristics, macroeconomic
conditions, and adverse shocks in both source and recipient economies. It therefore sheds light on
whether remittances should be viewed as a counter-cyclical shock absorber, helping smooth con-
sumption during a downturn, in contrast to the typically pro-cyclical private capital flows. This
issue is particularly salient for two reasons. First, spurred by increasing migration, remittances to
developing countries have grown steadily relative to capital flows (Figure 1, right panel). Remit-
tances to developing countries are projected to reach USD 414 billion in 2013, more than three
times the size of official development assistance, and USD 540 billion by 2016 (The World Bank,
2013). Second, remittances have proved very resilient since the onset of the global financial crisis.

The existing empirical evidence on the role of remittances as a shock absorber is inconclusive.
Some studies suggest that remittances are counter-cyclical with respect to output in the recipient
country, because they are driven by altruism (Agarwal and Horowitz, 2002; Osili, 2007), or because
household members migrate as part of a risk-diversification strategy aiming to insure against income
shocks (Yang and Choi, 2007). Others studies emphasize that remittances can be pro-cyclical,
because migrants’ decision to remit is also driven by factors such as investment in physical and
human capital (Yang, 2008; Adams Jr. and Cuecuecha, 2010; Cooray and Mallick, 2013).

This paper re-examines the question using a novel, rich panel dataset, covering bilateral remit-
tances from 103 Italian provinces to 107 developing countries over the period 2005-2011, to estimate
a gravity model for remittances. In this dataset, remittances display significant variability, both
over time and across source provinces and recipient countries.

More specifically, the paper makes three main contributions to the literature. First, the avail-
ability of bilateral data for a large sample of recipients makes it possible to analyze systematically
the correlation between remittances and the business cycle in both source and recipient economies.
We consider separately the cyclical and trend components in GDP per capita. In addition, we
control for specific factors of vulnerability in recipient countries, including in particular natural
disasters, large declines in the terms of trade, and armed conflicts. In contrast, the existing lit-
erature focuses mainly either on bilateral remittances for a small sample of countries in Asia and
Europe (Lueth and Ruiz-Arranz, 2008; Frankel, 2011), or on country pairs, such as the US-Mexico
or the Germany-Turkey corridors (Sayan, 2004; Vargas-Silva, 2008). As a result, existing works fail
to settle the empirical debate on the correlation between remittances to developing countries and
their business cycle.

Related to this, our data on remittances cover the periods before and after the 2007-08 financial

crisis, allowing an analysis of the correlation between remittances and economic conditions in source



Figure 1: Vulnerability and capital flows in developing countries
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and recipient economies during the global financial crisis. This is particularly relevant because
the global financial crisis affected jointly the migrants’ home and host countries, with an a prior:
ambiguous effect on remittances. On the one hand, the downturn in the home country might induce
a positive change in remittances driven by altruism or insurance. On the other hand, the recession
in the host country would reduce the income of migrants, including in particular temporary workers
employed in the construction sector.!

Second, we deal with the possible endogeneity of the business cycle in the recipient country
more satisfactorily than previous studies. Reverse causality from remittances to output may sig-
nificantly bias estimates, since remittances often represent a large share of developing countries’
GDP, and they have been found to affect both output growth and financial development (Gupta
et al., 2009; Giuliano and Ruiz-Arranz, 2009; Bettin and Zazzaro, 2012). In some cases, most of the
transfers come from a limited set of origin countries, so that even bilateral remittances represent
a significant share of GDP, potentially leading to reverse-causality issues in cross-country bilateral
data. According to the data in Lueth and Ruiz-Arranz (2008), during 2002-2004 remittances from
Russia to Tajikistan equalled on average almost 12 percent of Tajikistan’s GDP, while remittances
from the USA to the Philippines represented almost 5 percent of the Philippines’” GDP.2 To the
best of our knowledge, the existing studies either disregard this issue, or deal with it relying on
lagged values or other internal instruments. However, such a strategy is not likely to fully solve
the problem. Finding good instruments in a cross-country dataset is challenging, since one needs

a variable which is related to economic conditions in the recipient country, but not to remittances.

! According to the Italian National Institute of Statistics, the unemployment rate for foreign-born workers increased
from 10.2 percent in 2005 to 12.1 percent in 2011. The figures for native workers were respectively 7.6 percent in
2005 and 8.0 percent in 2011.

*We thank Marta Ruiz Arranz for sharing the data on bilateral remittances.



The structure of our dataset makes it possible to circumvent this problem: considering only remit-
tances from Italian provinces, rather than aggregate remittance inflows, significantly attenuates the
endogeneity of the recipient country’s business cycle.

Third, we investigate the relationship between remittances and financial development in the
remittance source economy. The literature has generally focused on financial development in the
recipient country, finding that remittances promote financial development (Gupta et al., 2009) and
that financial development enhances the impact of remittances on growth (Giuliano and Ruiz-
Arranz, 2009; Bettin and Zazzaro, 2012). In contrast, we exploit the cross-sectional dimension of
the bilateral dataset to test whether the degree of development and the proximity of source-province
credit markets play a role in fostering remittances.

We find that remittances from Italian provinces are negatively correlated with the business cycle
in recipient countries, and increase especially strongly in response to adverse exogenous shocks, such
as natural disasters or large declines in the terms of trade. In addition, remittances are positively
correlated with potential GDP in recipient countries. These results are consistent with remittances
being driven by both altruism and investment motives.

Remittances are also positively correlated with economic conditions in the source province.
Nevertheless, in the presence of similar negative shocks to both source and recipient economies,
remittances remain counter-cyclical with respect to the recipient country.

Finally, remittances are positively associated with financial development in the source province,
and negatively associated with financial development in the recipient country. This suggests that
source-province financial development reduces transaction costs and eases access to financial services
for migrants, and that remittances help alleviate credit constraints in recipient countries.

The paper is structured as follows. Section 2 offers a detailed review of the existing literature
on the macroeconomic determinants of remittances. Section 3 presents selected statistics about
remittances outflows from Italian provinces to developing countries. Section 4 describes the data

and the estimated model. Section 5 discusses the empirical results.

2 Literature Survey

There is a large literature on the determinants of migrants’ remittances.> At the microeconomic
level, some studies find that remittances increase to compensate relatives for negative shocks to
their income—the altruism motive (Agarwal and Horowitz, 2002). Others find a positive correlation
between remittances and the economic conditions of families back home, suggesting that remittances
are driven by self-interest motives such as investment or inheritance.* In any case, positive shocks
to migrants’ income in host countries are likely to translate into larger remittances (Bettin et al.,
2012).

3Rapoport and Docquier (2006) provide an exhaustive review of modern theoretical and empirical literature on
remittances.

“Lucas and Stark (1985) and Osili (2007) both show that remittances are positively correlated with the income
of recipient households. Analogously, de la Briere et al. (2002) and Hoddinott (1994) show that remittances are
positively correlated with household wealth.



Macroeconomic studies have considered a wide range of potential determinants, including ex-
change rates (Faini, 1994; Higgins et al., 2004), interest rate differentials (El-Sakka and McNabb,
1999; Lianos, 1997), the size of the diaspora abroad and transaction costs (Freund and Spatafora,
2008), the skill composition of migrant stocks (Faini, 2007; Adams Jr., 2009; Niimi et al., 2010),
and the interaction with immigration policies (Docquier et al., 2012). However, they remain incon-
clusive as to how remittances react to business cycles in the migrants’ home country, and whether
they help mitigate economic hardship. Many studies find that remittances are negatively corre-
lated with income levels in the recipient country (El-Sakka and McNabb, 1999; Bouhga-Hagbe,
2006; Singh et al., 2011), that remittances mitigate the adverse effect of food-price shocks on the
level and instability of household consumption in vulnerable countries (Combes et al., 2014), that
remittances reduce output growth volatility in developing economies (Bugamelli and Paterno, 2011;
Chami et al., 2012) or that remittances react positively to natural disasters (Yang, 2008; Mohapa-
tra et al., 2012; Ebeke and Combes, 2013). Others, however, find that remittances are procyclical
with respect to the recipient countries (Giuliano and Ruiz-Arranz, 2009; Sayan, 2006; Cooray and
Mallick, 2013); also, Naudé and Bezuidenhout (2012) finds that the outbreak of armed conflict has
no impact on remittances to Sub-Saharan Africa.’

Several studies use bilateral data on remittances to control for the impact of output fluctuations
in host countries. However, they have failed to settle the debate on the cyclicality of remittances.
For instance, time-series analyses which focus on the Germany-Turkey remittance corridor provide
conflicting results. Some studies find that remittances are procyclical with respect to Turkish output
and acyclical with respect to German output (Sayan, 2004; Durdu and Sayan, 2010). Others
find that remittances respond positively to German output, with no significant reaction to the
economic situation in Turkey (Akkoyunlu and Kholodilin, 2008). Empirical studies of U.S.-Mexico
remittances agree that remittances vary countercyclically with Mexico’s output but do not find any
impact from the U.S. business cycle (Durdu and Sayan, 2010; Vargas-Silva, 2008).

A few contributes have adopted a wider geographical perspective. Lueth and Ruiz-Arranz
(2008) use a panel dataset on bilateral remittances for 11 European and Asian recipient countries
during the period 1980-2004 to estimate a gravity model which includes both home and host
country characteristics as explanatory variables. Remittances are found to be procyclical and to
not increase in response to adverse shocks in the home country. In contrast, by merging the data
used by Lueth and Ruiz-Arranz (2008) with other bilateral data on remittances from the Inter-
American Development Bank and the European Commission, Frankel (2011) finds that bilateral
remittances are countercyclical with respect to the home country’s economy and procyclical with
respect to the host country’s GDP. The results of both studies, however, could be severely biased
by reverse causality, since, as we have discussed in the Introduction, remittances represent a non

negligible share of GDP in many recipient countries.® Lueth and Ruiz-Arranz (2008) mention

"By considering a sample of 12 countries, Sayan (2006) highlights also the acyclical behavior of remittances in
some of them. The comparison of the results obtained for the whole group and for the single countries translates into
a warning against the fact that cross country results might conceal possibly significant differences in the behavior of
remittances received by individual countries.

SFor the same reason, results on specific remittance corridors as well might suffer from reverse causality. Sayan
(2004) and Durdu and Sayan (2010) simply investigate cross correlations between remittances from Germany



the problem and maintain that GMM estimates that use lagged values of growth in the recipient
countries yield similar results. However, the estimates are not shown and it is not clear whether they
actually address the bias. In addition, concerns about the capacity of GMM to address causality are
mounting, because of weak instruments and the over-fitting of the endogenous variables (Roodman,
2009; Bazzi and Clemens, 2013). Frankel (2011), on the other hand, simply addresses endogeneity
issues concerning the size of migrant stocks and disregards the possible bias related to the receiving
country’s GDP. Also, he focuses on the impact of the difference in cyclical position between the
sending and the receiving country, whereas bilateral remittances may in fact react differently to
business cycle fluctuations in the host and the home country. Reverse causality from receiving
country’s GDP to remittance inflows is also likely to affect cross-country aggregate level estimates.
The issue is seldom addressed in previous analyses by means of instrumental variables (Singh et al.,
2011) or GMM techniques (Cooray and Mallick, 2013).

Recent studies have also investigated whether the sensitivity of remittances to business cycles
in the source country may represent an important channel in propagating global shocks (Barajas
et al., 2012). By focusing on the effects of the recent global financial crisis on remittances to Africa,
Chami et al. (2010) predict that African countries with stronger migration ties to Europe (that is,
to areas severely hit by recession) would experience larger declines in their GDP owing to the fall
in remittance inflows. However, since many African countries receive large transfers from within

Africa, they are less exposed to shocks in advanced economies.

3 Remittances from Italy to Developing Countries

Total remittances from Italy to developing countries doubled between 2005 and 2011, reaching
almost € 7 billion, in line with the growth in the stock of foreign residents in Italy (Figure 2). After
2007, however, the growth rate of remittances slowed down significantly, reflecting the impact of
the global financial crisis and the euro area crisis on Italian output and unemployment. Indeed,
remittances declined in 2010, although 2011 saw a rapid recovery, consistent with the global pattern
of international remittances (Figure 1, right panel).

There are significant differences in remittance outflows across Italian regions (Figure 3). Re-
mittances as a share of regional GDP are highest in Latium and Tuscany, reflecting the presence of
large number of migrants, in particular from China. Both regions experienced a sizeable increase
in remittances between 2005 and 2011. Remittances also rose, albeit less sharply, in Campania,
Liguria, Lombardy, and Veneto; here, remittances account for a lower share of regional GDP.

The geographic distribution of remittances from Italy largely mimics the global distribution,
suggesting that Italy represents a relevant and representative case study (Figure 4). The East
Asia and Pacific region is the main recipient of both Italian and global remittances to developing
countries. The region’s share of remittances from Italy increased by 10 percentage points between

2005 and 2011. Europe and Central Asia’s share of remittances from Italy is twice as high as its

to Turkey and cyclical fluctuations in Turkish and German GDP without discussing the direction of causality.
Akkoyunlu and Kholodilin (2008) while estimating a VAR model find no evidence in favour of Granger casuality
from remittances from Germany to Turkish GDP.



Figure 2: Remittances outflows to developing countries and foreign residents in Italy
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share of global remittances, reflecting the relatively large number of migrants from Eastern Europe
in Italy. South Asia accounts for a rising share of remittances from both Italy and the world. In
contrast, Sub-Saharan Africa accounts for a limited share of remittances.

Focusing on individual countries, China, Romania, and the Philippines were the major recipients
of remittances from Italy in both 2005 and 2011.” Transfers to Bangladesh, Sri Lanka and Georgia
increased dramatically between 2005 and 2011. Colombia is the only country listed that registered
a decrease in remittances from Italy over this period. The stock of resident migrants by country of

origin is positively correlated with remittances to the relevant recipient country in 2011.%

"The Italy-China remittance corridor was the single most important at the EU level in 2010.
The Italy-Romania and Italy-Philippines corridors were among the ten biggest corridors from Eu-
rope. See http://epp.eurostat.ec.europa.eu/statistics__explained /index.php/Migrant remittance and cross-
border or seasonal compensation transfer statistics.

8There are some outliers, notably China, whose share of total remittances significantly exceeds its share of total
migrants. This may reflect an incorrect classification of some trade payments to China as remittances. When
estimating our baseline model, we therefore exclude China. However, when discussing the robustness of the results,
we also present estimates including China.


http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Migrant_remittance_and_cross-border_or_seasonal_compensation_transfer_statistics
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Outward remittances as share of regional GDP

Figure 3: Transfers from Italy by region

Source: Bank of Italy.

Figure 4: Remittances by region of destination
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4 Empirical Strategy and Data

4.1 The empirical gravity model

We estimate a simple gravity model for bilateral remittances.” The set of independent variables
is constructed by exploiting information on both migrants’ home countries and Italian provinces,
as well as data available at the bilateral (province-country) level. In the baseline specification, the
log of bilateral remittances between the source province ¢ and the recipient country j at time t
(REM; ;) is a function of the percentage deviation of GDP per capita from its trend in the source
province (CY CLE;;) and in the recipient country (CYCLE;;), the log of trend GDP per capita
(TREND;, TRENDj,), the log of the bilateral stocks of migrants (MIGR; ;;), the percentage
growth in the bilateral stocks of migrants (AMIGR,; ;), the distance between province i and country
J (Di;), and the log of population levels (POP; ;,POP;;):

REMi7j7t == alCYC'LEm + CYQCYCLE]'7¢ + agTRENDM + Ot4TRENDj7t +
BIMIGR; ji + BoAMIGR; j + B3D; j + BaPOP; s + Bs POPj + € j ¢ (1)

where ¢€; ;; is the standard error term. We control for unobservables using country, province, and
time fixed effects. The key coefficients of interest are the correlation between remittances and the
business cycle in, respectively, the source province, 1, and the recipient country, as. Remittances
are counter-cyclical with respect to output fluctuations in the recipient country if ao < 0; this case
suggests an altruistic motivations behind transfers. A positive correlation between remittances and
the long-run output trend in the recipient country, cy > 0, instead offers evidence in favour of an
investment motive for remittances: investment-driven remittances may be particularly sensitive to
long-term prospects. We also expect a positive correlation between remittances and the growth
of the migrant stock, B2 > 0: fast-expanding communities, with a relatively larger share of recent
migrants, will have closer links with their home country, possibly leading to larger altruism-driven
remittances.

Since the dependent variable has a significant share of non-randomly distributed zeros (that
is, many empty country-province cells), equation 1 is estimated using a Poisson Pseudo-Maximum
Likelihood model (Silva and Tenreyro, 2006). The standard practice of estimating gravity models by
applying OLS to a log-linearized relation might lead to biased elasticity estimates in the presence
of heteroskedasticity; in addition, the use of an OLS estimator would force zero observations in
the dependent variable to be either excluded from the sample or transformed by taking log(1 +
depvar). The Poisson Pseudo-Maximum Likelihood estimator is superior to OLS with respect to
both drawbacks. We control for the potential correlation of errors within provinces and countries
clustering the standard errors by country-province pairs.

This simple model can be augmented to include additional source-province and recipient-country

°For a recent and comprehensive review of gravity models, see Anderson (2011).

10



controls:

REMZ'J‘J = alCYCLEi,t + OZQCYCLEj,t + OégTRENDi,t + Oé4TRENDj7t +
,BlMIGRi,jJ + ,BQAMIGRZ‘J’ + BgDm‘ + ,34POPZ'¢ + B5P0Pj7t +
Xt + V225 + €t (2)

where X;; and Z;; refer respectively to province- and country-level characteristics.

We deepen our analysis of the role of remittances as shock absorbers in recipient countries by
including among the country-level characteristics, Z;;, three specific factors of vulnerability for
developing countries: an indicator equal to 1 if country j experienced natural disasters in year ¢
(D1S;); an indicator equal to 1 if armed conflicts occurred in country j at time ¢t (W AR, ;); and an
indicator equal to 1 if country j experienced a major negative shock to the terms of trade (77} ;),
defined as an observation falling in the lowest 5 percent of the distribution of the annual variation
in the terms-of-trade index. Adverse shocks in these exogenous variables, controlling for output
per capita, may be particularly likely to evoke a sympathetic (or, alternatively, insurance-type)
response among migrants.

We also examine the impact of financial development on remittances. First, we consider differ-
ences in financial development across recipient countries, as proxied by the logarithm of the share
of credit to the private sector over GDP (FINDEVj;). Their effect is a priori ambiguous. On the
one hand, countries with more developed credit markets should attract greater remittances, as a
result of either lower transaction costs (Freund and Spatafora, 2008), or the capacity of an efficient
banking system to channel profit-driven remittances towards growth-enhancing projects (Bettin
and Zazzaro, 2012). On the other hand, remittances and financial development may be substitutes:
migrants whose relatives have limited access to financial resources at home may transfer resources
to relax liquidity constraints and fund either consumption or investments in physical and human
capital (Giuliano and Ruiz-Arranz, 2009).

Second, we consider differences in financial development across Italian provinces, the source of
remittances. We expect more developed provincial financial markets to be correlated with greater
remittance outflows, for two reasons. Greater provincial banking-sector penetration, as proxied by
the number of local bank branches per inhabitant (BANK;;),'? will reduce the transaction costs
associated with remittance transfers, and encourage greater remittances (particularly through the
formal sector) (Freund and Spatafora, 2008).!! In addition, the propensity of migrants to remit
(again, particularly through formal channels) may depend on the institutional, cultural, and infor-
mational gaps between migrants and the host province’s financial system (Albareto and Mistrulli,
2011). We proxy these gap using a measure of the functional distance between banks and local

economies, based on whether banks are headquartered in the relevant province (F'D; ;). Intuitively,

0This is a widely used measure of local financial development; for an application to Italy, see Bonaccorsi di Patti
and Gobbi (2001).

11deally, we should rely of a more precise measure of transaction costs, such as the service fees charged by banks
and money tranfer operators for international transfers, as done by Freund and Spatafora (2008). However, those
data are not available on at the provincial level and for the time span of our analysis. We rely on bank branches
penetration as a proxy for transportation costs and for the level of financial development at the provincial level.

11



when banks are headquartered in an area, they are better able to collect local information, and as a
result are more likely to serve the economic needs of the area (Alessandrini et al., 2009), including

the needs of resident migrant workers.

4.2 Data sources

The variables used in equations 1 and 2 are constructed using data collected from many sources.
Here we provide an overview; a precise definition of each variable and of its sources is in Table 1.

The main data source is a detailed panel dataset on bilateral outward remittances from 103
Italian provinces to 107 developing countries, providing annual data at constant prices for the
period 2005-11, compiled by the Bank of Italy.!? The list of recipient countries included in our
sample is provided in Table 2. The dataset covers remittances sent through formal channels,
and predominantly reflects transfers carried out through money-transfer operators and the postal
system. The banking system has been included in the survey only since 2010, and accounts for 5
to 10 percent of total remittances. All formal transactions are reported, regardless of the amount.
As a caveat, the dataset does not include remittances sent through informal channels.

Bilateral data on migrant stocks for the period 2005-11, collected by the Italian National In-
stitute of Statistics (ISTAT), represent the stock of foreign resident population in each province,
by citizenship, at the beginning of each year. Data on the age structure of the foreign resident
population in each province are unavailable. Instead, we use the total growth rate of the number
of migrants over 2005-11 in each province as a rough measure of how recently established a migrant
community is.

Bilateral distances (in kilometers) between Italian provinces and recipient countries are calcu-
lated using the geographical coordinates of the administrative capitals of provinces and nations.

For each recipient country, GDP at constant prices the period 1950-2012 is drawn from the
IMF World Economic Outlook database. The cyclical and trend components are extracted using
the Hodrick-Prescott filter. Data on total population for the period 2005-11, as well as the level of
financial development, proxied by domestic credit to private sector as a share of GDP, are drawn
from the World Development Indicators database.

The annual frequency of natural disasters is drawn from the International Emergency Disasters
database (EM-DAT) built by the Centre for Research on the Epidemiology of Disasters.'3 Data on
armed conflicts are drawn from the UCDP/PRIO Armed Conflict Dataset (Themnér and Wallen-
steen, 2013).14 The terms of trade are drawn from the IMF World Economic Outlook database.

For each province, real value added for the period 1995-2010 is drawn from ISTAT and the

2Data on remittance flows to 204 destination countries are collected as part of a monthly survey car-
ried out by the Bank of Italy on a provincial basis since 2005. The dataset is publicly available at:
www.bancaditalia.it /statistiche /rapp _estero.

13The data are accessible at www.cred.be/emdat/. A disaster is defined as a “situation or event, which overwhelms
local capacity, necessitating a request to national or international level for external assistance”. Formally, an event
is classified as a disaster whenever it fulfills at least one out of four selection criteria: ten or more people killed; 100
or more people affected, injured or homeless following the disaster; declaration of a state of emergency; or calls for
international assistance. See www.emdat.be/criteria-and-definition.

“The most recent version (4-2013) is available at www.pcr.uu.se/research/ucdp/datasets/ucdp prio_armed
_conflict _dataset/.
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Istituto Guglielmo Tagliacarne.'®> The cyclical and trend components are again extracted using the
Hodrick-Prescott filter. Data on total provincial population for the period 2005-2011 are provided
by ISTAT. The number of bank branches is provided by the Bank of Italy.'6

5 Results

5.1 Remittances as a counter-cyclical financial flow

Remittances increase in response to cyclical output declines in the recipient country, CY CLE;.
The response is statistically significant in both the baseline specifications (Table 3) and the full
specifications (Tables 4 and 5). The elasticities ranges between 3.5 and 4.7 in the baseline specifi-
cation. This suggests that remittances can indeed play a significant role in stabilizing output during
downturns, smoothing consumption, and mitigating the effects of macroeconomic fluctuations in
developing countries.

Even after controlling for output per capita, remittances increase significantly in response to
different factors of vulnerability in recipient countries: the occurrence of natural disasters (Yang,
2008; Mohapatra et al., 2012; Ebeke and Combes, 2013) and a deterioration in the terms of trade
(Table 4). Remittances are 4.7 percent larger when recipient countries experienced natural disasters,
and 11 percent larger in the case of a significant negative shock to the terms of trade (see column
4).17 The outbreak of armed conflicts is not associated with a significant impact on remittances,
similarly to Naudé and Bezuidenhout (2012).'® These results are consistent with a particularly
altruistic response to major and/or clearly exogenous shocks.

Remittances are also positively and significantly correlated with trend GDP per capita in recip-
ient countries, TREN Dj, across all specifications. This supports the hypothesis that remittances
are at least partly driven by investment motives.

Moreover, remittances seem to be influenced by economic conditions in the migrants’ host
province, consistent with Barajas et al. (2012), although the coefficient on CY CLE; becomes sig-
nificant only in the augmented specification (Tables 4 and 5). As discussed, recessions may have a
significant impact on relatively low-skilled migrant workers thus reducing their capacity to remit.
A one percentage point reduction in provincial GDP relative to its long-term trend, CYCLE;, on
average translates into a 1.6 percentage point reduction in transfers from that province. Neverthe-
less, a twin shock to both source province and recipient country (equal to one standard deviation
of, respectively, CYCLE; and CY CLE;) boosts overall remittances, although the positive effect is

small (0.05 percentage points; calculations based on estimates in Table 5, column 4).

5Data from ISTAT cover the period 1995-2007 while those from Istituto Guglielmo Tagliacarne go from 2007 to
2010. The two series hence overlap in two years, highlighting minor differences.

%Data on the provincial presence of money-transfer operators, which could represent a better measure of the
access of migrants to remittance-transfer services, are not publicly available for the period of the analysis.

1"Such effects are computed by means of the following formula: (exp(83;) — 1) * 100, where j3; is the estimated
coefficient.

18These results continue to hold when disasters are expressed in terms of their annual frequency, and when the
terms of trade are entered as the total terms-of-trade index. In addition, when armed conflicts are expressed in terms
of their annual frequency, they have a significant, positive impact on remittances.
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5.2 Remittances and financial development

Remittances are negatively correlated with financial development in recipient countries (Table 5,
column 1). On average, a 1 percent reduction in the level of financial development (that is, in the
ratio of domestic credit to the private sector over GDP) translates into a 0.9 percent increase in
migrants’ transfers. This suggests that remittances may help overcome the financing constraints
of households living in countries with less efficient financial institutions, in line with Giuliano and
Ruiz-Arranz (2009).

In contrast, remittances are positively correlated with financial development in the source
province. Specifically, remittances increase with the number of bank branches per inhabitant (col-
umn 2), and decrease with the functional distance of the provincial banking system from the host
province (column 3). All these results continue to hold, and the magnitudes remain relatively un-
changed, when controlling jointly for all three measures of source-province and recipient-country
financial development (column 4).

In terms of magnitudes, increasing the number of bank branches per inhabitant from the lowest
level observed in the dataset (2.13, in Crotone) to the highest level (13.11, in Ascoli Piceno) is
associated with a 1.9 percent increase in remittances. Likewise, reducing the functional distance
of the banking system from the highest level observed (in Messina) to the lowest level (Bolzano) is

associated with a 0.9 percent increase in remittances.

5.3 Other results

Bilateral remittances are, not surprisingly, strongly correlated with the size of the relevant migrant
community in the relevant province. The elasticity is generally around 0.8, and does not vary
significantly across alternative specifications.

Remittances are also positively correlated with the fraction of recent migrants (as proxied by
AMIGR; , the growth rate of the migrant stock over the period 2003-11), with an elasticity of
around 1.5. This may reflect either altruism or investment motives. Recent migrants are more likely
than older migrants to have strong emotional ties to their home country, including to relatives and
friends left behind. They may also need to repay family loans used to defray migration costs. At
the same time, recent migrants are more likely to be aware of solid investment opportunities in
their home country. They may also be more likely to return, increasing their incentive to invest,
for instance in real estate.

The distance to migrants’ home country, DIST; ;, is positively correlated with remittances,
although the effect is typically statistically insignificant. A priori, we would instead expect dis-
tance to be positively correlated with remittance transfer costs, and therefore negatively correlated
with remittances. The result may arise because remittance data only takes into account official
transactions. Migrants from nearby regions, such as Eastern Europe or the Mediterranean, may
send remittances informally, for instance bringing them in person when they travel back home.

In contrast, migrants from distant countries are relatively more likely to use formal, if expensive,

19These calculations are based on data for 2010 and on the estimation results in Table 5, column 4.
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remittance channels.?"

The populations of both the host Italian province, POPF;, and the home country, POP;, are
positively correlated with remittances, even after controlling for migrant stocks, indicating the
presence of scale effects. Larger host-province populations may reflect better employment oppor-
tunities for migrants; larger home-country populations may reflect better investment opportunities

for remitters.

5.4 Robustness checks

This section tests the robustness of our findings. We first investigate the impact of changes in
the sample composition (Table 6). We then allow for additional covariates (Table 7). Finally, we
employ a different estimation method (Tables 8-10).

Different samples The sample underlying our earlier results excludes remittances to China:
these appear to be an outlier, possibly reflecting poor data quality (see footnote 8). However, we
also estimate the baseline model including China, since this is the largest recipient of remittances
from Italy. The earlier results are largely confirmed (Table 6, column 1).

We also split our sample between low- and middle-income countries, to analyze whether the
counter-cyclical behavior of remittances depends on the recipient country’s income level. However,
the coefficient on CY CLE; remains negative and significant in both samples (columns 2 and 3).

Finally, we drop observations which may add noise and lead to small-sample bias. In particu-
lar, we are concerned about province-country pairs that are characterized by a limited number of
resident migrants. Here, remittances may be driven by idiosyncratic factors, which could be largely
unrelated to macroeconomic conditions in the recipient country as a whole. To avoid this possi-
bility, we exclude all observations where the migrant community numbers less than 100 migrants
(MIGR;j; < 100). Although this threshold reduces the original sample by almost three-quarters,
the results from our baseline model remain valid (column 4).?! A related concern is that, in large
recipient countries, macroeconomic conditions could be highly heterogeneous within the country.
Further, migrant remittances may be largely driven by conditions within some region of the coun-
try, rather than in the recipient country as a whole. Hence, we drop from the sample the recipient
countries with the largest population (Bangladesh, Brazil, China, India, Indonesia, Nigeria and

Pakistan)?2. Again, our general findings are confirmed.

Additional covariates We next augment our baseline model with a set of additional regressors
(Table 7). In the first column we control for foreign aid (measured as aid per capita); similarly
to Amuedo-Dorantes et al. (2007), we find that aid and remittances are substitutes. More in-
teresting, the coefficient on CYCLE; is much smaller than in the baseline (Table 3, column 5),

suggesting that the role of aid as a shock absorber (Presbitero, 2013) weakens the counter-cyclical

20 Also, the variation in DIST; ; is accounted for almost entirely by the variation across countries, rather than
across provinces. As a result, DIST; ; may proxy for some omitted variables that explain why several countries are
both distant from Italy and significant recipients of remittance. This would bias upwards the coefficient on distance.

21Results are robust to alternative specifications of the threshold up to MIGR;;; < 500.

22We drop countries with a total population above the 95th percentile of the sample distribution.
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pattern of remittances. In columns 2 to 4 we add, one by one, different measures of macroeconomic
stability. We find that remittances are larger in countries with better macroeconomic and insti-
tutional conditions. The coefficients on the fiscal balance (as a ratio of GDP) and on the ratio of
external debt over GDP are statistically significant and, respectively, positive and negative. The
elasticity of remittances to CY CLE;, however, is almost unaffected. The positive coefficient on
the variable measuring constraints on the executive indicates that remittances are larger for coun-
tries with stronger institutions (Singh et al., 2011). The reduction in the coefficient on CY CLE;
mainly reflects the significant reduction in the sample size, rather than the impact of controlling
for institutional quality.

Finally, the negative effect on remittances of the cyclical component of output in recipient

countries holds even when controlling jointly for these covariates (column 5).

Different estimator The last robustness exercise relates to the estimation method. Here, we
account for the dataset’s panel dimension by means of the Fixed Effects Poisson estimator (Table 8-
10). In this case, we cannot identify the effect of variables which vary only across province-country
pairs and not over time, such as D;; and AMIGR; ;. Our main results from the baseline and
the augmented specification, and in particular the negative coefficient on CYCLE};, are largely

confirmed even when including province-country pair fixed effects.

6 Conclusions

This paper examines the role of remittances as a source of external finance that may help mitigate
the macroeconomic and external vulnerabilities of developing countries. The global financial cri-
sis and the volatility of commodity prices have hit developing countries severely; increasing their
resilience to external shocks is a key objective of international financial institutions and policy-
makers. Concessional lending and foreign aid are traditional ways to address vulnerabilities, but
their effectiveness is highly disputed. The use of contingent financing instruments has so far been
quite limited (International Monetary Fund and World Bank, 2011). Many countries are increas-
ingly relying on international reserves as a stabilization tool, but this imposes high social and
economic costs (Rodrik, 2006). Removing barriers to remittances may be a useful complement to
such measures.

We analyze how remittances are affected by structural characteristics, macroeconomic condi-
tions, and adverse shocks in both source and recipient economies, using a novel, rich panel dataset
on bilateral remittances from 103 Italian provinces to 107 developing countries over the period
2005-2011. Remittances are negatively correlated with the business cycle in recipient countries,
and increase especially strongly in response to adverse exogenous shocks, such as natural disasters
or large declines in the terms of trade. In addition, remittances are positively correlated with po-
tential GDP in recipient countries. These results are consistent with remittances being driven by
both altruism and investment motives.

Remittances are also positively correlated with economic conditions in the source province.

Nevertheless, in the presence of similar negative shocks to both source and recipient economies,
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remittances remain counter-cyclical with respect to the recipient country. All these results are
robust to potential reverse causality from remittances to macroeconomic conditions in the recipient
country.

Finally, remittances are positively associated with financial development in the source province,
and negatively associated with financial development in the recipient country, even controlling
for unobserved provincial and country fixed effects. This suggests that source-province financial
development reduces transaction costs and eases access to financial services for migrants, and that
remittances help alleviate credit constraints in recipient countries.

We conclude that remittances may indeed contribute significantly to macroeconomic stability
in recipient countries. This effect should be considered together with their positive impact on
poverty alleviation and growth, emphasized in the existing literature. From a policy perspective,
our results suggest that one way to increase developing countries’ resilience to exogenous shocks is
to increase their reliance on remittances, rather than on more volatile capital inflows. One way to
achieve this is to promote migrants’ access to financial services in host countries. Overall, these
findings corroborate the efforts being carried out by international financial institutions and the

private sector to reduce the costs of migrant remittances and to foster freer remittance flows.

References

ApaMs Jr., R. H. (2009). The determinants of international remittances in developing countries.
World Development, 37 (1), 93-103.

— and CUECUECHA, A. (2010). Remittances, household expenditure and investment in guatemala.
World Development, 38 (11), 1626-1641.

AGARWAL, R. and HorowITz, A. W. (2002). Are international remittances altruism or insurance?
evidence from guyana using multiple-migrant households. World Development, 30 (11), 2033
2044.

AKKOYUNLU, S. and KHOLODILIN, K. A. (2008). A link between workers’ remittances and business
cycles in germany and turkey. Emerging Markets Finance and Trade, 44 (5), 23-40.

ALBARETO, G. and MISTRULLI, P. (2011). Bridging the gap between migrants and the banking
system. Temi di discussione (Economic working papers) 794, Bank of Italy, Economic Research
and International Relations Area.

ALESSANDRINI, P., PRESBITERO, A. F. and ZAzzZARO, A. (2009). Banks, distances and firms’
financing constraints. Review of Finance, 13 (2), 261-307.

AMUEDO-DORANTES, C., P0z0, S. and VARGAS-SILVA, C. (2007). Remittances and the Macroe-
conomy: The Case of Small Island Developing States. Working Paper Series UNU-WIDER Re-
search Paper, World Institute for Development Economic Research (UNU-WIDER).

ANDERSON, J. E. (2011). The gravity model. Annual Review of Economics, 3, 133-160.

BArAJAs, A., CHAMI, R., EBEKE, C. and TAPsOBA, S. J.-A. (2012). Workers’ Remittances:
An Querlooked Channel of International Business Cycle Transmission? IMF Working Papers
12/251, International Monetary Fund.

17



Bazzi, S. and CLEMENS, M. (2013). Blunt instruments: Avoiding common pitfalls in identifying
the causes of economic growth. American Economic Journal: Macroeconomics, 5 (2), 152-186.
BETTIN, G., LUCCHETTI, R. and ZAzZzZARO, A. (2012). Endogeneity and sample selection in a

model for remittances. Journal of Development Economics, 99 (2), 370-384.

— and ZAZZARO, A. (2012). Remittances and financial development: Substitutes or complements
in economic growth? Bulletin of Economic Research, 64 (4), 509-536.

BoNAccoORsI DI PATTI, E. and GoBBI, G. (2001). The changing structure of local credit markets:
Are small businesses special? Journal of Banking € Finance, 25 (12), 2209-2237.

BOUHGA-HAGBE, J. (2006). Altruism and Workers’ Remittances: Evidence from Selected Countries
in the Middle Fast and Central Asia. IMF Working Papers 06/130, International Monetary
Found.

BucAaMELLI, M. and PATERNO, F. (2011). Output growth volatility and remittances. Economica,
78 (311), 480-500.

CHaMI, R., BArRAJAS, A., GARG, A. and FULLENKAMP, C. (2010). The Global Financial Cri-
sis and Workers’ Remittances to Africa: What’s the Damage? IMF Working Papers 10/24,
International Monetary Fund.

—, HAKURA, D. S. and MONTIEL, P. J. (2012). Do worker remittances reduce output volatility
in developing countries? Journal of Globalization and Development, 3 (1), 1-25.

CoMBES, J.-L., EBEKE, C., ETounDI, M. N. and YoGo, T. (2014). Are foreign aid and remit-
tance inflows a hedge against food price shocks in developing countries? World Development,
54 (1), 81-98.

COORAY, A. and MALLICK, D. (2013). International business cycles and remittance flows. The
B.E. Journal of Macroeconomics, 13 (1), 1-33.

DABLA-NORRIS, E. and BAL-GUNDUZ, Y. (2012). Ezogenous Shocks and Growth Crises in Low-
Income Countries: A Vulnerability Index. IMF Working Papers 12/264, International Monetary
Fund.

DE LA BRIERE, B., SADOULET, E., DE JANVRY, A. and LAMBERT, S. (2002). The roles of
destination, gender, and household composition in explaining remittances: an analysis for the
dominican sierra. Journal of Development Economics, 68, 309-328.

DOCQUIER, F., RApPOPORT, H. and SALOMONE, S. (2012). Remittances, migrants’ education
and immigration policy: Theory and evidence from bilateral data. Regional Science and Urban
Economics, 42 (5), 817-828.

Durbpu, C. B. and SAYAN, S. (2010). Emerging market business cycles with remittance fluctua-
tions. IMF Staff Papers, 57 (2), 303—-325.

EBEKE, C. and COMBES, J.-L. (2013). Do remittances dampen the effect of natural disasters on
output growth volatility in developing countries? Applied Economics, 45, 2241-2254.

EL-SAkkA, M. I. T. and McNaBB, R. (1999). The macroeconomic determinants of emigrant
remittances. World Development, 27 (8), 1493-1502.

FaINI, R. (1994). Workers remittances and the real exchange rate: A quantitative framework.
Journal of Population Economics, T (2), 235-45.

— (2007). Remittances and the brain drain: do more skilled migrants remit more? World Bank

18



Economic Review, 21 (2), 177-191.

FRANKEL, J. (2011). Are bilateral remittances countercyclical? Open Economies Review, 22 (1),
1-16.

FREUND, C. and SPATAFORA, N. (2008). Remittances, transaction costs, and informality. Journal
of Development Economics, 86 (2), 356-366.

GIULIANO, P. and Ruiz-ARRANZ, M. (2009). Remittances, financial development, and growth.
Journal of Development Economics, 90 (1), 144-152.

GuPTA, S., PATTILLO, C. A. and WAGH, S. (2009). Effect of remittances on poverty and financial
development in sub-saharan africa. World Development, 37 (1), 104-115.

Hicains, M., HYSENBEGASI, A. and Pozo, S. (2004). Exchange-rate uncertainty and workers’
remittances. Applied Financial Economics, 14 (6), 403-411.

HobpDINOTT, J. (1994). A model of migration and remittances applied to Western Kenya. Ozford
FEconomic Papers, 46, 459-476.

INTERNATIONAL MONETARY FUND and WORLD BANK (2011). Managing Volatility in Low-Income
Countries: The Role and Potential for Contingent Financial Instruments. Tech. rep., IMF and
The World Bank, Washington, DC.

Lianos, T. P. (1997). Factors determining migrant remittances: the case of Greece. International
Migration Review, 31 (1), 72-87.

Lucas, R. E. and STARK, O. (1985). Motivations to remit: evidence from Botswana. Journal of
Political Economy, 93 (5), 901-918.

LueETH, E. and Ruiz-ArRRANZ, M. (2008). Determinants of bilateral remittance flows. The B.E.
Journal of Macroeconomics, 8 (1 (Topics)), Article 26.

MOHAPATRA, S., JOSEPH, G. and RATHA, D. (2012). Remittances and natural disasters: ex-post
response and contribution to ex-ante preparedness. Environment, Development and Sustainabil-
ity, 14 (3), 365-387.

NAUDE, W. and BEzUIDENHOUT, H. (2012). Remittances provide resilience against disasters in
Africa. UNU-MERIT Working Paper Series 026, United Nations University, Maastricht Economic
and social Research and training centre on Innovation and Technology.

N1, Y., CAGLAR, O. and SCHIFF, M. (2010). Remittances and the brain drain: Skilled migrants
do remit less. Annales d’Economie et de Statistique, (97-98), 123-141.

Noy, I. (2009). The macroeconomic consequences of disasters. Journal of Development Economics,
88 (2), 221-231.

OsiLi, U. O. (2007). Remittances and savings from international migration: Theory and evidence
using a matched sample. Journal of Development Economics, 83 (2), 446-465.

PRESBITERO, A. F. (2013). What role for aid in sovereign asset and liability management?, mimeo.

RaDpDATZ, C. (2007). Are external shocks responsible for the instability of output in low-income
countries? Journal of Development Economics, 84 (1), 155—-187.

RAPOPORT, H. and DOCQUIER, F. (2006). The economics of migrants’ remittances. In S. Kolm
and J. Mercier Ythier (eds.), Handbook on the Economics of Giving, Altruism and Reciprocity,
vol. 2, Elsevier, pp. 1135-1198.

RODRIK, D. (2006). The social cost of foreign exchange reserves. International Economic Journal,

19



20 (3), 253-266.

RoopMAN, D. (2009). A note on the theme of too many instruments. Ozford Bulletin of Economics
and Statistics, 71 (1), 135-158.

SAYAN, S. (2004). Guest workers’ remittances and output fluctuations in host and home countries :
The case of remittances from turkish workers in germany. Emerging Markets Finance and Trade,
40 (6), 68-81.

— (2006). Business Cycles and Workers” Remittances: How Do Migrant Workers Respond to Cycli-
cal Movements of GDP at Home? IMF Working Papers 06/52, International Monetary Fund.
SCHINDLER, M., PAPAGEORGIOU, C., WEISFELD, H., PATTILLO, C. A., SPATAFORA, N. and
BERG, A. (2011). Global Shocks and their Impact on Low-Income Countries: Lessons from the

Global Financial Crisis. IMF Working Papers 11/27, International Monetary Fund.

Siva, J. M. C. S. and TENREYRO, S. (2006). The log of gravity. The Review of Economics and
Statistics, 88 (4), 641-658.

SINGH, R. J., HAACKER, M., LEE, K.-w. and LE GOFF, M. (2011). Determinants and macroe-
conomic impact of remittances in sub-saharan africa. Journal of African Economies, 20 (2),
312-340.

THE WORLD BANK (2013). Migration and Development Brief. Tech. Rep. 21, The World Bank.

THEMNER, L. and WALLENSTEEN, P. (2013). Armed conflict, 1946-2012. Journal of Peace Re-
search, 50 (4).

VARGAS-SILVA, C. (2008). Are remittances manna from heaven? a look at the business cycle
properties of remittances. The North American Journal of Economics and Finance, 19 (3), 290
303.

YANG, D. (2008). Coping with disaster: The impact of hurricanes on international financial flows,
1970-2002. The B.E. Journal of Economic Analysis € Policy, 8 (1 (Advances)), Article 13.

— and CHoOI, H. (2007). Are remittances insurance? evidence from rainfall shocks in the philip-
pines. The World Bank Economic Review, 21 (2), 219-248.

20



Tables

21



(panuruoy))

SI103e21pU]
68T 76697  Juowrdoeas(] PlIOAA 7 Teof ur [ A1yunod ur uoryendod jo wyjrresorT Y*aod
vEL0 TLOET IVILSI 7 Teak ur 2 soursoxd ur uorpendod jo wyrreSor] rdod

ourny

¥92°0 GI¥'8 -NoI VIVIS ur-ying A1junods pue 2 991a01d U00M30Q 90URISIP DLIPOWO[IY Y3 JO W HLIeT0] Brora
XOpUl 9PeI}-JO-SULId) ) Ul UOIJeLIeA [eNUUR 93} JO UOIINJLIISIP 93 JO
(INID) ool  juedted G 3somo] oY) Ul SUI[[e] UOIIRAIOSO UR S Paulyep ‘opel) Jo suLlo)

v1c¢0 {F0°0  OTWIOUODH PIIoAA  9U} 0} 3ooys aa1peSou o81e[ e paoustrodxs  AIjunod jI | = JI0yedIpuf WL

LE7°0 rL0 dT9D ‘IVA-INA 7 Tedk Ul SI9)SesIp [RINjeu poousliadxe [ A13unod JI [ = I0jedIpuf ”sr1a
sorjred Jurirem oY) Jo auo sjussarder [ A13unod jo juowr
1esB)R(] WIJUO))  -UISA0S 9} UYOTUYM Ul ‘POIOPISUOD dIe SIOIJUO0D 9)e)SRIUI PUR 9)eISIOIUL

92€°0 0L1°0 poury OIMd/ddDN  Yioq {7 Ieek Ul SIOIJUOD pouLle pedusliodxe [ AIJUnoo JjI T = I03edIpuU] *yvm

20T°0 L€0°0 LVLSI TT0%-€00% 1040 [ Py 300} JURISIUL U} JO ORI [IMOI) “yDInv
7 Ieak ur [ A13unod

960°% 0%z'e IVISI woIj Suruos pue ¢ 9outaord Ul SUIAI] SJURISIW JO JD09S 9} JO WILIRFO] Harormw
(INT) SoormQ soord JueIsSuUOd e SOLIdS J(IX) Y3 01 PNy J-H oyl Sur[d

e67'T LEQ°0T  OTWOuody PlIIopy  -de Aq poje[nofed ‘g2 reok ur [ A1punoo ur J(v) [enusjod jo wyjrresory YaONTY I
ouIedeI[3e], soorId JuRISUOD Je SOLIOS J(IX) oY) 0} 1Y J-H oY) SutA(d

162°0 7666 0mins] pue TyISI -de £q pajemores ‘7 reaf ur 2 eouraoxd ur JgH TenuUjod jo wyjrreso] PaANTY L
soo11d JUeISUOD Je SOLISS
(AIND) SoonnO  dAD 2ud 03 @[y J-H oy Sutd[dde Aq pajemores st JqD [erusjod

1€0°0 100°0 OIWOUOdH PlIOAN ‘7 Ieak ur [ A1junod ul J(¥) [erjuejod I0A0 J(I5) [enjor jo wyjlresor] YTTOAD
soo11d JUeISUOD Je SOLISS
ouredeIdR], J9 9Uy3 01 WY J-H oy3 Sutd[dde Aq pejemores st J(q5) [eryusiod

6¢0°0 0000 OS] pue TVIS] Iedd ul 2 souraold ul JOO [eueiod 190 JOD [ende Jo wyjLresor] PHTOAD
7 ek ur [

L0+HHATTT ¥'696259 ATe)] jo yueg  AI3unoo o0} 2 9duraold woIy seorid JuRISUOD e SedURIHIWAL [RIDIJO [RI0T, Yoy

‘A IS ueaN 90IN0g uoryuyge(J o[qRLIeA

SOT)SIR)S ATRWITINS PUR SOOINOS ‘UOIHUNOP :SO[qRLIRA T d[R],

22



9089 J OTWIISAG

(uoryeurpioqns 1o Ajrred 9AIINOLXF = ), {AJLIOYINR pojIUIIIUN

706°T €€L 7 10J I0jUd)) - AT A3[od = T) 7 I®aA Ul [ AIJUnod Ul XopUl SOAIINISXS S} UO JUIRIISUO)) Y ISNOD DAXH
S103ed1pU]
16S°0 qof'0 juowdo[ead( PIIOM 7 TeoA Ul [ AI3UNOD Ul J(IY) JO 9IRYS ® S€ SYD09)S 1qoP [RUI)XH Wradaa I1xXH
s103ed1pU] 7 reaf ut [
€70°0 G10'0- tuwewdoPAad PIOA\  AIJUnod ut JL) Jo oIeys ® se (40yep - /snidins +) soueeq [eosl] YT7vea ODSIA
S103ed1pU]
98¢°'T 96¢'¢ quowdo[ead(] PIOA\ 7 Ieek ul [ A1junod ul paaredal ejides Iod pre [eDIJO JO WYILIRIOT *arv
‘7 1e9A Ul 2 oourAaold 9Y} UI soyouRI(q [}0} I9A0 ‘partajrenbpesy st
yueq juared o) oIoym 2ourAoId oY) pur youriq a3 Jo aoursoid o1}
U20M])O( 9OURISIP OLIJOWONY oY} sn[d T Jo wjLreso] oy} £q poyysom
1780 9LT'T ATe)] Jo yueg ¢ ooutaold Ul SeypURIQ JO ISqUUNU 9} JO OIjeI 9Y} JO WI)LIRSO] 1A
IV 7 1edA ur 7 9ouraoxd
0L€°0 PPL'T  -SI pue £7ei] jo yjueq Ul juejiqeyur 000‘0T 1od seyoueIq yueq JO qUInU 9y} JO WYILIeIo] PMNVE
SI09ROIPU] 7 TeoA ur [ A1unod ur J(15
R6.°0 267'¢  yuowrdopead(] P[IOA\  I9AO I0309S 91eALId ST} 07 IPAID DI)SOWOP JO OIjel 9] JO WILIRSO] YATANTA
"A(T IS ueaN 90IN0Yg uonuya(J o[qeLIRA

ponunuoy) T R,

23



Table 2: List of countries

Afghanistan
Albania

Algeria

Angola
Argentina
Armenia
Azerbaijan
Bangladesh
Belarus

Benin

Bolivia

Bosnia and Herzegovina
Brazil

Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Cape Verde
Central African Rep.
Chad

Chile

China
Colombia
Congo

Congo, Dem. Rep.
Costa Rica
Cote d’Ivoire
Cuba

Dominica
Dominican Rep.
Ecuador

Egypt

El Salvador
Eritrea
Ethiopia

Gabon
Gambia
Georgia
Ghana
Guatemala
Guinea
Guinea-Bissau
Haiti
Honduras
India
Indonesia
Iran

Iraq
Jamaica
Jordan
Kazakhstan
Kenya
Korea, North
Kyrgyzstan
Laos
Lebanon
Liberia
Libya
Lithuania
Macedonia
Madagascar
Malaysia
Mali
Mauritania
Mauritius
Mexico
Moldova
Mongolia
Morocco
Mozambique
Myanmar

Nepal
Nicaragua
Niger
Nigeria
Pakistan
Panama
Paraguay
Peru
Philippines
Romania
Russia
Rwanda
Senegal
Seychelles
Sierra Leone
Somalia
South Africa
Sri Lanka
Sudan
Syria
Tanzania
Thailand
Togo
Tunisia
Turkey
Turkmenistan
Uganda
Ukraine
Uruguay
Uzbekistan
Venezuela
Vietnam
Yemen
Zambia
Zimbabwe
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Table 3: Baseline results

(1) (2) (3) (4) (5)

CYCLE; , 1.122 1.258 1.329
[0.822] [0.830] [0.830]

CYCLE;, S3.510%FF  3.491FFF 4 699HH*
[0.639] [0.649] [0.615]
TREND;, 0.286
[0.594]

TREND, , 3174755
[0.532]

MIGR,; ; ; 0.805%+%  (.813%%*  (.814%F* (.80 (.803%F*
[0.035]  [0.037]  [0.037] [0.036] [0.036]

AMIGR, LATE®RE ] 482¥H*
[0.201] [0.202]
DIST; ; 0.080 0.108 0.110 0.166 0.167
[0.197]  [0.211]  [0.211] [0.191] [0.191]
POP;,, 0.288 0.818 0.939 1.099*
[0.305]  [0.650] [0.656] [0.663]

POP, , 8.648%KF 937K 9 QTLRRR 10 719K
[1.193]  [1.304] [1.361] [1.328]

Observations 57,248 48,608 46,760 38,994 38,994
R? 0.741 0.763 0.771 0.795 0.796

Notes: The table reports regression coefficients and (in brackets) the associated robust standard errors clustered by country-
province pairs. * significant at 10%; ** significant at 5%; *** significant at 1%. Estimations are carried out by using the
Poisson Pseudo Maximum Likelihood estimator (Silva and Tenreyro, 2006). The dependent variable is the value of total official
remittances at constant prices from province ¢ to country j in year t (REM; ;). A constant and a set of province (), country

() and year (t) dummies are included.
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Table 4: Extended specification: factors of vulnerability

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

CYCLE; , 1.316 1.329 1.391 1.359
[0.831] [0.830] [0.940] [0.946]

CYCLE;,  -4.680%%* _4.854%¥* _2266*** .2 373%%
[0.616] [0.600] [0.667] [0.671]
TREND;, 0.279 0.259 0.567 0.519
[0.595] [0.597] [0.576] [0.582]

TREND; , 3A94FFF  34TRRR ] 7R1RRR ] g4RRK
[0.534] [0.536] [0.522] [0.531]

MIGR,; ; 0.803%%*  0.805%**  (.908%¥*  0.910%**
[0.036] [0.036] [0.037] [0.037]

AMIGR, 1.4B2¥HF*  14BF¥HFX  (.852FFF () 8RAFKH
[0.202] [0.203] [0.132] [0.133]

DIST; ; 0.167 0.168 0.317%%  0.317%*
[0.191] [0.191] [0.153] [0.153]
POP; , 1.088 1.083 1.186 1.139
[0.665] [0.662] [0.737] [0.742]

POP;, 10.72100% 1074304 5.069%%%  5.094%%*
[1.327] [1.362] [1.145] [1.183]

DIS; , 0.045%* 0.046%*
[0.019] [0.018]

TT;, 0.094 %%+ 0.105%%*
[0.033] [0.035]
WAR, , -0.046 -0.068
[0.049] [0.051]

Observations 38,994 36,764 37,414 35555
R? 0.795 0.796 0.895 0.896

Notes: The table reports regression coefficients and (in brackets) the associated robust standard errors clustered by country-
province pairs. * significant at 10%; ** significant at 5%; *** significant at 1%. Estimations are carried out by using the
Poisson Pseudo Maximum Likelihood estimator (Silva and Tenreyro, 2006). The dependent variable is the value of total official

remittances at constant prices from province ¢ to country j in year t (REM; ;). A constant and a set of province (), country

() and year (t) dummies are included.
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Table 5: Extended specification: the role of financial development

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

CYCLE; , 1.725%%  1.491% 0.680 1.153*
[0.725] [0.878] [0.643] [0.600]

CYCLE;,  -2.820%%% _4705%%¢ _4.744%%% 2 g56%H*
[0.451] [0.617] [0.631] [0.464]
TREND;, 0.521 0.169 0.129 0.221
[0.545] [0.600] [0.587] [0.528]

TREND,,  2.986%FF  3.1720F¢  3197%%% 3,007+
[0.518] [0.533] [0.532] [0.521]

MIGR,; ; 0.807HF%  0.804%F*  (.804%**  ().808%**
[0.035] [0.036] [0.036] [0.035]

AMIGR, LAQO¥FF  1ARE¥FF  [ARIFFF ].403%*
[0.203] [0.204] [0.202] [0.204]
DIST; ; 0.172 0.168 0.164 0.167
[0.192] [0.192] [0.190] [0.190]

POP;,, 1.449%%  2.071%* 0.609  1.990%**
[0.633] [0.894] [0.530] [0.729]

POP;, 5.620%FF  10.662%F%  10.860%**  5.641%%*
[0.792]  [1.305] [1.323]  [0.786]

FINDEV,;  -0.920%%* -0.936%**
[0.138] [0.132]

BANK; , 1.047% 1.180%+*
[0.429] [0.425]

FD,, -0.389%*%  -0.454%¥*
[0.195] [0.161]
Observations 37,810 38,994 38,994 37,810
R? 0.807 0.795 0.798 0.810

Notes: The table reports regression coefficients and (in brackets) the associated robust standard errors clustered by country-
province pairs. * significant at 10%; ** significant at 5%; *** significant at 1%. Estimations are carried out by using the
Poisson Pseudo Maximum Likelihood estimator (Silva and Tenreyro, 2006). The dependent variable is the value of total official
remittances at constant prices from province ¢ to country j in year t (REM; ;). A constant and a set of province (), country

() and year (t) dummies are included.
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Table 6: Robustness: sample definition

(1) (2) 3) (4) (5)
Including Low Income Middle Income Large migrant No large
China Countries Countries communities  recipients
CYCLE,; ; 1.043 1.054 1.043 1.492%* 1.347
[1.041] [1.319] [1.089] [0.883] [0.901]
CYCLE; -3.055%** -2.182%* -3.205%** -5.370%** -4.975%**
[1.035] [1.058] [1.115] [0.649] [0.709]
TREND; , -1.021 3.188** -1.211* 0.300 0.278
[0.654] [1.553] [0.679] [0.631] [0.617]
TREND; ; 2.534%** -1.235%* 2.546%** 3.486%** 4.110%**
[0.968] [0.622] [0.965] [0.612] [0.579]
MIGR; ; + 0.783%** 0.773%** 0.778%** 0.824%** 0.800***
[0.078] [0.026] [0.081] [0.043] [0.038]
AMIGR, ; 1.983*** 0.225 2.017%** 1.779%** 1.507***
[0.423] [0.686] [0.431] [0.293] [0.212]
DIST; ; 0.512 0.779 0.511 0.288 0.159
[0.394] [1.222] [0.397] [0.197] [0.197]
POP; ; -0.427 2.288%** -0.526 1.215* 1.158
[0.836] [0.968] [0.877] [0.707] [0.709]
POP;, 9.758%** -15.986*** 10.264%** 11.399%** 11.014%%*
[1.576] [1.586] [1.724] [1.476] [1.445]
Observations 39,610 8,919 30,943 11,069 36,439
R? 0.711 0.959 0.717 0.808 0.797

Notes: The table reports regression coefficients and (in brackets) the associated robust standard errors clustered by country-
province pairs. * significant at 10%; ** significant at 5%; *** significant at 1%. Estimations are carried out by using the
Poisson Pseudo Maximum Likelihood estimator (Silva and Tenreyro, 2006). The dependent variable is the value of total official
remittances at constant prices from province ¢ to country j in year t (REM; ;). A constant and a set of province (), country

(4) and year (t) dummies are included.
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Table 7: Robustness: additional covariates

(1) (2) (3) (4) (5)
CYCLE; , 1.308* 1.470 1.437* 1.605 1.594
[0.733] [0.901] [0.802] [1.110] [1.540]
CYCLE;, “2.308%FF 5 765%FF 5 [8GHRF 2 72R%FK D 437HHK
[0.376] [0.544] [0.650] [0.486] [0.878]
TREND; ,; 0.569 -0.067 0.377 1.362* 1.169
[0.587] [0.640] [0.562] [0.697] [0.869)]
TREND; ; 1.240%FF  2.407%%%  2.993%*% (.30 1.349%*
[0.456] [0.878] [0.585] [0.563] [0.618]
MIGR, ; 0.915%%%  0.815%%*  (.808%F*F  (.750%¥*  (.735%%*
[0.036] [0.040] [0.036] [0.023] [0.033]
AMIGR,; ; 0.723%9%  1.4Q1%%% 1 AQAFRE ] 4THRRR ] 934H0k
[0.155] [0.218] [0.205] [0.383] [0.375]
DIST; ; 0.412%%%  0.053 0.158  0.313%%*  0.227
[0.151] [0.237] [0.191] [0.115] [0.191]
POP; 1.296%* 1.192 1.229* 1.094 1.711
[0.630] [0.784] [0.669] [0.958] [1.189]
POP, 2.903%F%  10.765%F  T.861FFF  1.659%  -4.123%*
[0.921] [1.653] [0.982] [0.861] [1.737]
AID, ~0.115%#* -0.243%%%
[0.012] [0.041]
FISC BAL,, 461275 1.633%*
[0.622] [0.784]
EXT DEBT;, -0.628%* -0.223
[0.268] [0.219]
EXEC CONST; 0.115%#%  (.252%%
[0.028] [0.039]
Observations 35,938 26,270 38,079 17,530 10,951
R2 0.911 0.806 0.800 0.869 0.860

Notes: The table reports regression coefficients and (in brackets) the associated robust standard errors clustered by country-
province pairs. * significant at 10%; ** significant at 5%; *** significant at 1%. Estimations are carried out by using the
Poisson Pseudo Maximum Likelihood estimator (Silva and Tenreyro, 2006). The dependent variable is the value of total official
remittances at constant prices from province ¢ to country j in year t (REM; ;). A constant and a set of province (), country

(4) and year (t) dummies are included.
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Table 8: Robustness: estimation method — baseline results

(1) (2) (3) (4) (5)

CYCLE; 1.418* 1.522%%  1.815%*
[0.743] [0.742] [0.771]

CYCLE;, -3.043%F*% 2 gr7RRR 3 2gFH*
[0.664] [0.670] [0.645]
TREND,; ; 0.778*
[0.447]

TREND; ; 2.224%**
[0.460]

MIGR; ;¢ 0.086**  0.119**  (.132%** 0.105** 0.138***
[0.035] [0.050] [0.050] [0.045] [0.045]

POP; ; 0.416 1.082* 1.187** 1.684***
[0.297] [0.598] [0.593] [0.620]

POP; 3.67THFE 4.320%FF  4.120%FF  5.006%F*
[1.323] [1.394] [1.402] [1.369]
Observations 55,140 46,286 45,381 38,549 38,549
Number of pair 8,457 8,199 8,044 6,512 6,512

Notes: The table reports regression coefficients and (in brackets) the associated robust standard errors. * significant at 10%;
** significant at 5%; *** significant at 1%. Estimations are carried out by using the Fixed effects Poisson estimator. The
dependent variable is the value of total official remittances at constant prices from province ¢ to country j in year t (REM; j ).

A set of year (¢t) dummies is included.
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Table 9: Robustness: estimation method — factors of vulnerability

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

CYCLE; + 1.789** 1.800** 1.707* 1.659*
[0.773] [0.770] [0.923] [0.930]

CYCLE; S3UT9RFHFK 3,924 KK LD 49¥*K 9 HEIHHK
[0.645] [0.635] [0.666] [0.672]
TREND; , 0.768* 0.759* 0.600 0.555
[0.447] [0.446] [0.543] [0.546]

TREND; ; 2.251%¥*% 2 27¥k* ] 849%** 1 95FHH*
[0.464] [0.464] [0.500] [0.509]

MIGR; ;¢ 0.137%**  (0.142%**%  (0.493%**  (.497%**
[0.044] [0.045] [0.122] [0.122]
POP; ; 1.662*%**  1.663*** 1.512%* 1.453*
[0.624] [0.620] [0.736] [0.743]

POP; ; 4.995%F* 5 Q72%*F 4 174%FF  4,218%F*
[1.366] [1.400] [1.195] [1.228]

DIS; 0.022 0.038**
[0.019] [0.017]

TT; 0.090*** 0.102%***
[0.033] [0.035]
WAR,; + -0.068 -0.078
[0.048] [0.050]
Observations 38,549 36,346 37,019 35,173
Number of pair 6,512 6,139 6,253 5,940

Notes: The table reports regression coefficients and (in brackets) the associated robust standard errors. * significant at 10%;
** gignificant at 5%; *** significant at 1%. Estimations are carried out by using the Fixed effects Poisson estimator. The
dependent variable is the value of total official remittances at constant prices from province ¢ to country j in year t (REM; j ¢).

A set of year (¢) dummies is included.
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Table 10: Robustness: estimation method — the role of financial development

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

CYCLE; + 2.069*** 1.866** 1.148** 1.432%**
[0.668] [0.803] [0.560] [0.512]

CYCLE; -2.364%F*  _3.838%*k*  _3.873F**  _2 4]15%**
[0.463] [0.649] [0.659] [0.481]

TREND; , 1.063*** 0.733 0.634 0.862**
[0.401] [0.457] [0.440] [0.392]

TREND; ; 2.138%**  2.230%F*  2.261*%** 2. 187***
[0.457] [0.460] [0.461] [0.458]

MIGR; ;¢ 0.179%%*  0.142%**  (.132%**  (.178%**
[0.045] [0.047] [0.042] [0.045]

POP; ; 1.915%** 2.026** 1.186*** 1.818%**
[0.576] [0.839] [0.456] [0.616]
POP; 1.271* 5.013%**  5.033%** 1.279*
[0.733] [1.371] [1.295] [0.734]

FINDEV;, -0.745%** -0.752%**
[0.158] [0.147]
BANK; + 0.372 0.454
[0.354] [0.341]

FD;, -0.402%*  -0.427***
[0.188] [0.152]
Observations 37,305 38,549 38,549 37,305
Number of pair 6,364 6,512 6,512 6,364

Notes: The table reports regression coefficients and (in brackets) the associated robust standard errors. * significant at 10%;
** gignificant at 5%; *** significant at 1%. Estimations are carried out by using the Fixed effects Poisson estimator. The
dependent variable is the value of total official remittances at constant prices from province ¢ to country j in year t (REM; j ¢).

A set of year (¢) dummies is included.
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