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Abstract
This paper investigates the effects of remittance receipts on the currency composition of
deposits and loans in the home-country banking system. For this objective, we first develop a
simple model that links remittance flows to the decisions of households and firms with regard
to the optimal share of deposits and loans, respectively, held in the form of foreign currency.
We, then, examine empirically the relevance of the theoretical predictions for fourteen Central
and Eastern European countries over the last two decades. Both the theoretical and empirical
findings underpin the importance of remittances for the currency composition of bank’s balance
sheets, pointing to a mismatch between deposits and loans: remittances raise the share of
foreign currency loans whilst they reduce the share of foreign currency deposits.
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1. Introduction
In recent years a vibrant literature has examined the role of remittances in influencing
macroeconomic aggregates in recipient countries. The main reason for this wealth of studies is
the observation that in most developing countries remittances represent an increasing share of
total financial inflows.1 An aspect that has escaped the attention of researchers, however, is
that, remittances typically accrue in recipient countries in the form of foreign currency, thus,
having the potential to strongly influence the supply of and demand for foreign currency
denominated assets. Due to this, it is plausible to envisage a link between a country’s receipts
of financial remittances and its share of financial holdings in foreign currency. This conjecture
is even more plausible when one considers that financial transfers through remittances are
commonly conducted in the form of currencies, such as, the US Dollar and the Euro, viewed as
superior in comparison to domestic currencies. Following this line of thought, in this paper we
draw a connection between financial remittances and the currency composition of deposits and
loans in the recipient country, a link barely analyzed in the literature.
Foreign currency financial holdings, represented by the share of residents’ financial
holdings of assets and liabilities in foreign currency, has been explained through the dynamics
of money demand and by means of network externalities and the costs of switching currencies,
or, more recently, through the banks’ portfolio optimization process. Interest in this subject
draws from a broad consensus that foreign currency holdings can become a potential source of
balance of payments and financial crises and pose a serious threat to macroeconomic and
financial stability, especially in the presence of large exchange rate fluctuations. For this
reason, it is important to examine whether, and to what extent, financial remittances influence
the currency composition of banks’ deposits and loans in remittance-recipient countries. In
achieving this objective, the paper borrows the central argument from both the literature on
financial remittances, which focuses on the idea that remittances play an insurance role for the
recipient economy, and the literature that links foreign financial holdings to optimal asset
portfolio adjustments. Importantly, the paper uses both theory and evidence in assessing the
role of remittances for foreign financial holdings.
At the theoretical level, we develop a framework for studying the optimal choices of
households and firms with regard to their holdings of assets and liabilities, respectively, in the
form of domestic or foreign currency. By having in mind a developing economy, we focus on
For example, World Bank figures show that for 2014 the share of personal remittances to GDP is 30.3 percent in
the Kyrgyz Republic and 26.2 percent in Moldova, while the respective figures for the shares of foreign direct
investment are 2.8 and 4.4 percent. Even though these two countries represent extreme cases, figures show that in
most developing countries financial remittances represent a substantial fraction of international financial inflows.
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the behaviour of households and firms in a context in which financial development is relatively
low and central bank behaviour is dictated by development policies rather than by short-run
stabilization policies. An implication of this is that we choose to provide a stylized model that
abstracts entirely from the decisions taken by both central and commercial banks. In the case of
households, we depart from a framework proposed by Rapoport and Docquier (2006) in which
remittances play an insurance role and depict an economy in which a household’s member
migrates abroad with the remaining member staying in the home country. The latter household
member receives remittances from the migrating member, which consumes and saves in the
form of domestic or foreign currency deposits. Under the assumption that domestic currency is
riskier because of the possible sudden loss of purchasing power, households hold foreign
deposits in order to hedge against this risk. The optimal share of foreign currency deposits
depends on the relative expected rate of return on the two currencies, which, in turn, is affected
by the volume of financial remittances entering the home economy. The model predicts that a
positive shock to remittances in the form of foreign currency, increases the relative rate of
return in domestic currency assets, leading to a lower share of foreign currency deposits. An
analogous argument applies in the case of firms which require access to both domestic and
foreign technology to produce their output. Assuming that the investment of firms in each
technology requires access to loans, in domestic currency for the domestic technology and in
foreign currency for the foreign technology, the optimal currency composition of loans dictates
the optimal composition of technology. With the optimal composition of loans being a function
of the relative borrowing costs between the two currencies, and the latter being determined by
the volume of remittances entering the home economy (causing domestic currency loans to
become more expensive), the model predicts a positive effect of financial remittances on the
share of foreign currency loans. Putting these results together, an inflow of remittances causes
an asymmetric effect on the banks’ balance sheets, a lower share of foreign currency deposits
and a higher share of foreign currency loans.
At the empirical level, we test the theoretical predictions of our model by employing a
unique panel dataset of monthly observations. This includes fourteen transition economies in
Central and Eastern Europe and the former Soviet Union over the period January 1993 to
December 2009. We set an econometric specification that treats the shares of foreign currency
deposits and loans separately, controlling for a host of their determinants as identified in the
literature, to which we add a measure of financial remittance inflows. We find strong evidence
in support of our theoretical illustrations: remittances have a significant and sizeable impact,
negative on the share of foreign currency deposits and positive on the share of foreign currency
3

loans. This evidence is based on an exhaustive array of robustness tests, including
instrumentation of remittances, alternative regression specifications and different measures of
remittance flows.
Our study sits at the intersection of two growing strands of the literature to which it
makes contributions. First, we add to the existing evidence on the determinants of foreign
currency deposits and loans. While the majority of the literature originally focused on the
determinants of foreign currency deposits (see, for example, Ize and Yeyati 2003; Nicoló,
Honohan, and Ize 2005; Yeyati 2006; Rennhack and Nozaki 2006; Vieira et al. 2012), more
recent work has shifted attention to the asset side of banks’ balance sheets (Barajas and
Morales 2003; Arteta 2005; Honig 2009). The latter phenomenon has gained particular
attention in Central and Eastern European countries due to their dynamic financial
developments and expansion in foreign currency loans (Luca and Petrova 2008; Neanidis and
Savva 2009; Neanidis 2010; Basso et al. 2011; Firdmuc et al. 2013; Kishor and Neanidis 2015).
Our work acts complementary to all these studies, by being the first to offer another mechanism
that promotes a mismatch in the shares of foreign currency deposits and loans: financial
remittances.2 At the same time, differently from established frameworks that focus on the
supply side and consider demand for foreign currency assets/liabilities as either exogenous or
passively adjusting (i.e., the portfolio approach), our work focuses on the demand side, thus
abstracting from banks’ behaviour. The objective is to provide a different rationale for foreign
currency holdings in a developing economy, highlighting the role of remittances. The strength
of the effects being identified along with the channels via which they materialize, illustrate the
importance of this mechanism.
Second, our study contributes to a broader literature that investigates the role of
remittances in recipient countries. Much of the literature concerned with the effects of financial
remittances has focused, amongst others, on the insurance role it provides against sudden and
unexpected changes in income flows (Cox, Eser, and Jimenez 1998; Cox-Edwards and Ureta
2003; Mishra 2010; Balli and Rana 2015), on the recipient country’s institutional quality
(Abdih et al. 2012), poverty and inequality (Adams and Page 2005; Acosta et al. 2008), and
economic growth (Fullenkamp et al. 2008; Barajas et al. 2009; Catrinescu et al. 2009; Giuliano
and Ruiz-Arranz 2009). More recently, many empirical contributions have turned their
attention to the effect of remittances on financial development, as measured by the ratio of total
deposits and/or loans to GDP, and have identified an enhancing effect (Aggarwal et al. 2011;
2

In one of their regressions, Firdmuc et al. (2013), based on household survey data, were the first to show that the
probability a household intends taking out a foreign currency loan is higher if it receives remittances. Their work,
however, focuses on loans only, within a shorter time period and country sample.
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Demirgüç-Kunt et al. 2011; Cooray 2012). Although these latter studies are important in
identifying a positive role of remittances for financial, and potentially economic, development,
they have neglected the effect of remittances on the currency composition of deposits and
loans. In our setting, the distinctive characteristic of the analysis is the focus on such currency
composition effects. Doing so, allows us to draw conclusions about the broader impact of
financial remittances.
The paper proceeds as follows. Section 2 sets out a simple model of remittances and
foreign currency assets portfolio choices. The theory generates some sharp predictions, which
guide the empirics that follow. Section 3 describes the empirical strategy and data used, while it
also presents the empirical findings. Finally, Section 4 concludes.
2. A simple model of remittances and foreign currency holdings
Consider a poor economy populated by N number of households and M number of
firms. Households are composed by two members who live for two periods. One household
member lives in the home country, member j, while the other lives in a foreign country,
m
member m. In the first period m works and obtains a salary, w , which allocates in three

activities: consumption, c, saving, s, and transferring resources home in the form of
remittances, T. Member j has no income and finances lifetime consumption through remittances
received from member m. Thus, in the first period member j receives transfers, consumes part
of these resources and saves the remaining in order to finance consumption in the second
period.
The home economy accepts two currencies for trade in consumption goods, the home
currency, h, and the foreign currency, f. We distinguish the two currencies by their respective
purchasing power risk. Purchasing power risk is modeled as in Li (1995), where the
government confiscates with probability 1   ( 0    1 ) an equal proportion of home
currency from all home residents. Thus, confiscation corresponds to a random loss of
purchasing power. Following Craig and Waller (2004), we refer to this potential loss of
purchasing power as currency risk. This formulation captures the idea that for some reason –
political, financial, or poor policymaking – the domestic currency in developing countries is
prone to sudden losses of purchasing power, forcing agents to find ways to cover for this risk. 3
We model the risk of sudden loss of purchasing power in h by assuming a possible
increase in the exogenous transaction cost agents pay when purchasing goods. More
In its effects this cost is similar to the loss of purchasing power following a high inflation rate, caused by a public
spending spree financed by money printing (see Holman and Neanidis 2006; Bose et al. 2007).
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specifically, we assume that the transaction cost of purchasing via h can be either low (zero for
convenience) with probability 0    1 , or high, Sh, with probability 1   . Sf, on the other
hand, represents the transaction cost for purchasing via f and is assumed to be fixed. We further
assume that S h  S f  0 .

2.1 Households and foreign currency deposits

Remittances are being sent by m and received by j in the form of foreign currency.
j
These transfers can be employed by j to purchase first period consumption goods, c1 , or can be

j
saved in the form of deposits to finance second period consumption, c2 . Home country agents

can save in the form of bank deposits either in home currency, D, or in foreign currency, D*.
The associated gross rates of return on deposits by currency are, respectively, i and i*.
We assume that currency can be converted into domestic or foreign at a fixed exchange
rate equal to one.4 Recalling that holding home currency is risky in terms of loss of purchasing
power, the net return per unit of currency saved in D is
 RH  i with prob 
.

 RL  i  S h with prob1  
The net return per unit of currency saved in D* is instead r  i *  S f , where RH  r  RL . To
ensure that both currencies are held in equilibrium, we assume that the expected net rate of
return on domestic-currency deposits strictly exceeds the net rate of return on foreign-currency
deposits

 RH  (1   ) RL  r .

(1)

Letting q  D * /( D  D*) denote the fraction of deposits held by j in foreign currency,

the per unit expected return on j’s savings is given by [qr  (1  q) RH ]  (1   )[qr  (1  q) RL ] .
Since we focus on the portfolio allocation problem of the agents living in the home country, we

4

In order to simplify matters we assume that the exchange rate is fixed and that any adjustments, following a
change in the relative supply between the two currencies, come through their rates of return. This highlights the
role of money as a store of value in a model in which agents need money to transfer purchasing power across time
and space. We also assume that central banks do not explicitly target interest rates, but rather allow them to adjust
in response to external shocks.
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simplify the analysis by assuming that member m can only save in a foreign asset delivering the
interest rate, i*.
The unit of the analysis is the entire household and, hence, decisions involving the
optimal lifetime utility of both m and j are centralized at the household level (e.g., Lucas and
Stark 1985; Faini 1994). The notion is that among family members there is a relationship of
strong mutual financial support which is either rooted on altruism or based on some form of
contractual arrangements: one member, for example, is helped in migrating with the promise of
providing future support to the member staying home. As such, the household’s objective is to
maximize the expected lifetime utility of both the migrant, V m (c1m ; c2m ) , and the home-resident,
V j (c1j ; c2j ) , by choosing their optimal lifetime consumption. Letting λ represent the relative
importance of j’s wellbeing within the family, the household solves the following problem

Max E[V m (c1m ; c2m )]  E[V j (c1j ; c2j )]

(2)

s.t. c1m  wm  T  s m , c2m  s m (1  i*)
c1j  T  s j , c2j  s j [qr  (1  q ) RH ]  (1   )[qr  (1  q ) RL ]

T  0, 0  q  1, cti  0 i  m, j and t  1,2, and condition (1),

where s m and s j denote the savings of family members m and j respectively. To simplify
matters, and obtain explicit values for all choice variables, we assume the utility function of
both members to be logarithmic in their consumption, so the household’s problem can be
rewritten in the following way

{

Max ln(wm  T  s m )  ln s m (1  i*) 
+  ln(c1j )   ln[qr  (1  q ) RH ](T  c1j )  (1   ) ln[qr  (1  q ) RL ](T  c1j )

}

(3)

s.t. T  0, 0  q  1, cti  0 i  m, j and t  1,2, and condition (1).
Solving the optimization problem delivers the following values for T, sm, c1j and q:

T
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2 w m
,
1  2

(4)

wm
,
2(1  2 )

(5)

wm
, and
1  2

(6)

(1   )(r  RL ) RH   ( RH  r ) RL
.
( RH  r )(r  RL )

(7)

sm 

c1j 

q

As expected, the amount of remittances each member m transfers back home, shown in
equation (4), depends positively on his own first period income, w m , and on the bargaining
power of member h within the household, λ. Further, due to the assumption of a logarithmic
utility function, equations (5) and (6) indicate that each of the two family members, h and m,
consumes and saves in the first period an equal amount of resources. This amount, however, is
different for each member, i.e., s j 

wm
wm
 c1m . Since the only source
 c1j and s m 
1  2
2(1  2 )

of income for both members is m’s first period wage, the latter affects positively the levels of
consumption and savings of both agents.
In addition to deciding the optimal amount of transfers, consumption and savings per
member, households also choose the optimal allocation of savings in the remittance-recipient
country between domestic and foreign currency deposits, q, shown in equation (7). It is easy to
show (see the Appendix) that the restriction RH  r  RL implies a feasible solution for q, i.e.,
q  (0,1), provided μ is upper and lower bounded. Further, substituting for RH, RL and r,
equation (7) can be written as

q

(i * i  Sh  S f )i   (i *  S f ) Sh
(i  i *  S f )(i * i  Sh  S f )

.

(8)

Equation (8) shows that as one might expect, q depends on the expected relative returns
between the two currencies. This yields
Proposition 1. The optimal share of remittances saved in foreign currency deposits, q, is a

decreasing function of the expected rate of return on home currency as determined by i and μ,
and an increasing function of the expected rate of return on foreign currency, i*.
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The expected rate of return on each currency depends not only on the interest rates, i and i*, but
also on factors influencing the expected purchasing power cost, such as μ. From equation (8), it
is easy to infer that a decrease in the risk of purchasing power loss associated with the domestic
currency, i.e., a higher μ, reduces the share of remittances saved in foreign currency deposits, q.
The effect of the rate of return on each currency is not as straightforward. Nevertheless, a more
formal analysis in the Appendix shows that q declines in response to higher i, while it rises in
response to higher i*, confirming Proposition 1.
Intuitively, these findings have the following interpretation. Since member j derives
second period income out of the savings of the first-period remittances he receives, and since
the return on domestic currency is risky, households optimally choose to hold part of saved
remittances in foreign currency to cover for the risk of sudden loss of purchasing power in
domestic currency. Hence, in this framework, holdings of foreign-currency deposits are the
result of the household’s optimal portfolio allocation of remittances when the two available
assets are risky. Equation (8), however, does not reveal any relationship between aggregate
remittances and foreign currency deposits, of interest to us, a matter to which we will be
returning below.
2.2 Firms and foreign currency loans

Domestic firms employ a production function in which a technology available in the
home country can be combined with a technology only available abroad (see, for example,
Blackburn et al. 2005 for a similar treatment of output production). To purchase these
technologies, a firm needs to access external resources through a loan. The home technology
can be obtained through a loan in home currency, l, while the foreign technology requires a
loan in foreign currency, l*. We assume that these technologies are (i) complements, (ii) can be
combined continuously, and (iii) there is one-to-one relationship between the amount of loans
and the units of technology, so that we use the loans indicator to represent units of technology.
To simplify matters further, we assume that the two technologies combine in a Cobb-Douglass
form y   l  l *(1 ) in which α and (1-α) represent, respectively, the contribution of the home
and foreign technology in output production. Production requires one period and the timing of
the investment is as follows. At time t, the firm chooses the optimal combination of home and
foreign technology and applies correspondingly for a loan in home or foreign currency to
implement the technologies. At time t+1, the firm obtains output from which it repays the
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loans.5 By assuming that the interest rate charged on both the domestic and foreign currency
loans is a proportion γ > 1 of the interest rate offered on deposits, reflecting the size of banking
intermediation costs, and normalizing the price of each unit of output to one, each firm solves
the following profit maximization problem
Max  l  l *(1 ) (1   i *  S f )l * [  (1   i )  (1   )(1   i  Sh )]l ,

(9)

where the net cost of credit on each type of loan depends on the transaction costs associated to
each currency.6 The solution to the above problem gives rise to the following optimal share of
foreign technology and, subsequently, to the optimal share of foreign currency loans to total
loans
z

[1   i  (1   ) S h ](1   )
l*
,

l  l * (1   i *  S f )  [1   i  (1   ) S h ](1   )

(10)

which lies in the range (0,1).
Analogously to households, firms located in the home country face an optimal resource
allocation problem. A more intense use of one technology, and correspondingly of one form of
financing, involves a different return in output production but also a different expected
borrowing cost. Borrowing costs, in turn, are influenced by the expected rate of return to each
currency. Each firm trades off at the margin the expected gains by the use of one technology
with the respective expected borrowing costs. Optimization delivers the following proposition
Proposition 2. The optimal share of foreign currency loans, z, is an increasing function of the

expected borrowing cost in domestic currency, i, and μ, and a decreasing function of the
expected borrowing cost in foreign currency, i*.

Differentiating equation (10), it is easy to verify that

z
z
 0 where x  i,  and
 0,
i *
x

which prove Proposition 2 (see the Appendix). This result is not surprising since it entails that
each firm will employ more intensively the foreign technology and, correspondingly, will
demand a larger share of foreign currency loans, z, when the borrowing costs related to foreign

5

This line of events means that a firm cannot borrow in home currency to purchase a foreign technology. The fact
that the exchange rate is fixed and equal to one, allows firms to purchase foreign technology without the fear of
engaging in exchange rate risk.
6 An implicit assumption is that the transaction cost for purchasing technology goods is the same as that of
purchasing consumption goods.
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loans are lower (a decrease in i*). The opposite occurs when the relative expected borrowing
costs in domestic currency decline (a decrease in i, and μ). For example, a higher probability of
lower domestic currency transaction cost, a lower μ, decreases the expected cost of financing in
home currency and, hence, makes optimal a more intense use of the home technology: the share
of loan in foreign currency decreases.
Having established the determinants of foreign currency borrowing at the individual
firm level, we now turn to explaining the association between aggregate remittances and the
currency denomination of both deposits and loans in the remittance-recipient country.
2.3 Remittances and currency composition of deposits and loans

Equation (8) describes the optimal allocation of the household’s saved remittances
between domestic and foreign currency deposits. As shown, the optimal share of remittances
held in foreign currency deposits depends on the relative expected rate of return between
foreign and domestic currency but it does not depend on the level of remittances. Similarly,
equation (10) dictates that the share of foreign currency loans demanded by each firm depends
on the relative borrowing cost associated with the home and foreign currency but is
independent of the absolute level of remittances. Although this is the case at the level of the
individual household and firm, one can argue that at the economy-wide level aggregate
remittances may affect the relative return/cost of domestic and foreign currency and, hence, the
share of both foreign currency deposits and loans.
In particular, if one assumes that the relative gross rate of return on the two currencies,
i/i*, is a function of the aggregate amount of remittances, via a supply side effect, then
aggregate remittances will also affect both the share of deposits in foreign currency, q, and the
share of loans in foreign currency, z. The underlying intuition is that for a given domestic
money supply, a positive exogenous shock to the aggregate level of remittances will positively
affect the relative rate of return between domestic and foreign currency, i/i*, and in this way
change the optimal choice of individual households and firms so that q drops and z rises. More
formally, let T  NT be the aggregate supply of remittances in the economy at each point in
time and assume that the relative interest rate of the two currencies is a positive function of T ,
i.e., i / i*  f (T ) with f (T ) / T  0 . This implies that a positive shock to aggregate
remittances reduces the relative rate of return of foreign-currency holdings given that
remittances enter the home economy in the form of foreign currency, and, hence, reduces the
households’ optimal size of q. In this way, the model predicts that remittances are negatively
11

associated with the share of deposits in foreign currency. In other words, more remittances lead
to lower holdings of foreign currency deposits.
Similar arguments can be applied to the demand for foreign loans. Firms’ optimal
composition of loans in foreign currency, z, depends on the relative gross interest rates charged
on loans offered in the two currencies. Hence, following a positive aggregate shock to the level
of remittances, the aggregate supply of foreign currency increases and so does the cost of
borrowing in domestic currency, since i/i* rises. The increase in i/i* makes borrowing in
foreign currency cheaper and more appealing to firms. This, in turn, leads to a higher z. Hence,
the model predicts that a greater level of remittances induce a higher share of loans in foreign
currency. It is useful to summarize these results with the following proposition7
Proposition 3. An increase in remittances in the recipient economy reduces the share of

foreign currency deposits, q, and raises the share of foreign currency loans, z.
Proposition 3 draws from the earlier two propositions and a formal proof appears in the
Appendix. Proposition 3 implies that the model predicts an asymmetric effect of remittances
between foreign currency deposits and loans, leading to a mismatch between the two on the
banking sector’s balance sheets. A literature has already identified the dire consequences of
such mismatch (e.g., Neanidis 2010; Kishor and Neanidis 2015). Our simple model further
illustrates this phenomenon with remittances playing a central role in its transmission. Next we
turn to an empirical investigation of the theoretical predictions of the model.
3. Empirical analysis

This section describes the specification, data, and estimation strategy that we use to
explore the issues and hypotheses raised above. It also presents the empirical findings based on
a series of regressions and robustness tests.
3.1 Specification

The strategy is to estimate a series of panel regressions of the general form

It is important to stress that these results hold by entirely abstracting from possible changes in the exchange rate
between the two currencies. If we were to consider such changes, as more foreign currency enters the home
country due to remittances, its value diminishes against that of the domestic currency, so that households optimally
reduce their foreign-currency deposits and firms optimally increase their holdings of the now cheaper foreign
currency loans. This is yet another channel that reinforces the negative effect of remittances on foreign currency
deposits and the positive effect on the share of foreign currency loans.
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Yi ,t    Ri ,t   X i ,t  i  t   i ,t ,

(11)

where Yi ,t is either the share of foreign currency deposits (FCD) to the total amount of deposits
of residents at domestic banks, or the share of foreign currency loans (FCL) to the total amount
of loans of domestic banks to residents, for country i in period t. Ri ,t represents the amount of
remittances received, X i ,t is a vector of controls, and µi, λt and εi,t are respectively countryfixed effects, time-fixed effects, and the error term. Attention focuses on the parameter β,
which captures the effect of remittances on the recipient countries’ shares of foreign currency
deposits or loans. According to the preceding theoretical analysis, the sign for this estimated
coefficient is expected to be negative for the share of foreign currency deposits and positive for
the share of loans.
The controls in X are those commonly included in regressions explaining the shares of
FCD and FCL (see De Nicoló et al. 2005; Yeyati 2006; Vieira et al. 2012). First, we include the
rates of inflation and depreciation as these macroeconomic variables by changing the value of
the domestic currency can change the value, and attractiveness, of foreign currency deposits
and loans (see Savastano 1996; Arteta 2005). Second, we include the minimum variance
portfolio (MVP) dollar share which captures movements in the second moments of inflation
relative to that of real depreciation (Ize and Levy-Yeyati 2003). Third, we include an indicator
of international financial integration as a measure of financial openness that makes the
domestic banking and financial sector more accessible to the rest of the world (Luca and
Petrova 2008; Honig 2009; Neanidis and Savva 2009). Fourth, we include a set of three dummy
variables controlling for regulatory, institutional and high-FCD/FCL environments. These are
(i) a dummy that proxies for restrictions on holding deposits (loans) in foreign currency (Arteta,
2005), (ii) a dummy associated with a country’s European Union (EU) admission process
(Neanidis, 2010), and (iii) a dummy that controls for periods and countries that experience high
shares of FCD and FCL (Neanidis and Savva, 2009) as an indicator of time and country
persistence in foreign currency holdings. Finally, we add two variables specific to the
regression of foreign currency loans. The first is the share of FCD, the expectation being that
banks lend more in foreign currency as they receive more foreign currency deposits in a way to
limit their exchange rate risk (Luca and Petrova, 2008; Neanidis and Savva, 2009). The second
is net foreign assets: net foreign assets are an alternative to bank holdings of FCL, so that
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higher net foreign assets limit the need of banks for foreign currency lending. Details on the
exact definition of all these variables can be found in the Appendix Table A.8
3.2 Data

The sample comprises a unique panel dataset of monthly observations for 14 transition
economies located in Central and Eastern Europe and the former Soviet Union.9 The selection
of the countries has been guided by two principles: (i) a long series of shares of FCD and FCL,
and (ii) the presence of monthly observations for remittances. The sources of these data, as
indicated in Appendix Table A, are primarily reports from National Central Banks, the former
from monetary and financial statistics and the latter from balance of payments statistics. The
sample period coverage varies across countries, mainly due to the availability of remittances
data, starting as early as January 1993 (for Slovenia and Turkey) and extending all the way to
December 2009 (for all countries).10
Table 1 summarizes the data set, including those variables used in the robustness
analysis. The average ratio of both FCD and FCL is high, 43% and 40% respectively, with
substantial variation across countries and across time.11 For example, there are countries, such
as Armenia, Bulgaria, Georgia, and the Kyrgyz Republic, with relatively high levels of both
FCD and FCL of well over 50%, in contrast to the Czech Republic and Slovak Republic that
experience low levels of about 10%. There are also countries where the shares of both foreign
currency deposits and loans exhibit high variation over time (Armenia, Georgia, Turkey),
whereas in others the variation is small (Macedonia FYR and Moldova). These observations
show that the dataset includes countries with varying experiences in their shares of foreign
currency deposits and loans.

It is important to note that we exclude from vector X the ratio of the interest rates between domestic and foreign
currency deposits and loans (i/i*). Although relative interest rates (or their differences) for both deposits and loans
are used to test the departure from uncovered interest rate parity (Basso et al., 2011) and are considered an
important driving factor of foreign currency holdings by both depositors and borrowers, we do not control for this
variable due to the mechanism of transmission of the effect of remittances on the shares of FCD and FCL
identified in our theoretical model. As the impact of remittances is facilitated via this particular channel, we need
to exclude this variable from the control list. We do include however some further controls in our robustness tests
below.
9 The countries are Armenia, Bulgaria, Czech Republic, Georgia, Kyrgyz Republic, Latvia, Lithuania, Macedonia,
FYR, Moldova, Romania, Serbia, Slovak Republic, Slovenia, and Turkey.
10 The Slovak Republic and Slovenia represent exceptions since the end-of-period coverage is at the end of 2008
and 2006, respectively, as a way of avoiding the periods after which these countries formally adopted the euro as
their legal tender.
11 Although the number of observations in the data is similar for FCD and FCL, the former series includes one
country less, Romania. This indicates that data on FCD are more heavily populated across countries compared to
those of FCL.
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Following the World Bank and the standard practice in the literature, we define
aggregate remittances as the sum of workers’ remittances and compensation of employees.12
We use the sum of these two variables because for most of the countries in our sample, there is
no clear distinction between them. In addition, for the few countries that there is a distinction,
data are available for only one of the two variables (worker’s remittances for Albania, Georgia
and Moldova, while employees’ compensation for the Czech Rep. and Latvia).13 Further, the
literature offers various ways for introducing remittances in a regression analysis, expressed in
per capita terms, real per capita values, or scaled by recipient country GDP (see Adams 2009;
Aggarwal et al. 2011). To start with, we scale aggregate remittances by the recipient country’s
population and obtain remittances per capita, although we also experiment with other suggested
measures. Table 1 shows average remittances per capita of 8.6 U.S. dollars with high variation,
as indicated by the standard deviation and the minimum and maximum values in the sample.
Figure 1 further indicates the significant time variation in remittances per capita, reflecting the
worldwide upward trend, especially in the most recent years.14
The remaining control variables, which mainly consist of macroeconomic and financial
data, are primarily drawn from the IMF International Financial Statistics and are available at
monthly frequency, except for the index of international financial integration (Lane and MilesiFerretti 2007) which is available at the annual level. Similarly, some of the variables considered
in the robustness analysis are at the annual level, while the coverage of corruption data from
Transparency International is less complete than for other variables. The sample size is thus
reduced by about one tenth in regressions including corruption, so we simply illustrate its
impact in one regression, providing some reassurance that any bias from its omission when
using the much larger dataset is immaterial.
3.3 Estimation

We estimate equation (11) with a variety of techniques. We start with pooled OLS
where robust standard errors are adjusted for heteroskedasticity and serial correlation. We next
apply feasible generalized least squares (FGLS) that control for panel heteroskedasticity and
panel specific autocorrelation, and the fixed-effects estimator that controls for unobserved
We have checked the consistency and accuracy of the monthly remittances data in our set, drawn from
individual-country Central Bank reports, against the annual data collected by the World Bank.
13 Later we offer a way to control for this inconsistency in the measurement of remittances across countries with a
robustness test that involves excluding from the sample the five countries for which remittances is not the sum of
workers’ remittances and compensation of employees.
14
Higher remittances per capita represent a positive shock to the aggregate amount of remittances so long as they
rise across time. Figure 1 supports this view, allowing the measure of remittances per capita used in the empirical
analysis to be consistent with the use of aggregate remittances in the theoretical modelling.
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country- and time-specific effects. Our preferred approach, however, involves estimation by an
instrumental variable technique: the two-step GMM estimator that generates efficient estimates
of the coefficients as well as consistent estimates of the standard errors robust to both arbitrary
heteroskedasticity and arbitrary intragroup correlation. The advantage of this technique is that it
addresses the potential endogeneity of our variable of interest, remittances, on the shares of
FCD and FCL.
There are two plausible reasons for suffering from reverse causality. First, a country
with an already established high degree of foreign currency holdings might make the additional
receipt of such assets easier. In other words, increased popularity of foreign currency accounts
might lead to greater availability and lower costs for remittance services, which, in turn, raise
the flow of remittances. A second source of endogeneity could be more serious. A high share of
foreign currency deposits and loans in the banking sector may cause low economic growth (see
Benhima 2011) and a lack of economic development, or both may be related to some omitted
third factor. The lack of development, in turn, might lead to out-migration and, subsequently,
higher remittance flows. That is, our regression may be mis-specified because we lack a control
for countries with “bleak futures.”15
We address this issue by instrumenting for remittances using two variables that have
been established as important determinants of remittances in the literature. The first is the share
of outward migrants in the total domestic population (Adams Jr. and Page 2005), calculated as
the sum of migrants from each labor-exporting country living in the OECD (and selected nonOECD) members, divided by the population of the country of origin.16 The second instrument is
remittances per capita for all other recipient countries located in the same region (Fullenkamp
et al. 2008; Combes and Ebeke 2011). This amounts to excluding from total remittances per
capita the values for the country in question. Our instrument set must satisfy the conditions of
relevance and exogeneity. Put differently, the instruments must be correlated with remittances,
and their effect on foreign currency holdings must operate solely through its effect on
remittances. We now discuss each condition in turn.
Our instruments are relevant as long as they influence the amount of remittances send at
the country of origin. Obviously, the number of migrants leaving a country, as a fraction of
those staying back, in search of a better future abroad contributes to higher remittance flows.
This is a possibility, although we do our best to control for variables that can jointly influence the share of
foreign currency holdings and remittances, such as inflation rates and changes in exchange rates.
16 We focus on OECD members as this is the only source of consistent annual data of migration flows for both
country of origin and destination. Most likely, however, these figures underestimate the actual number of
international migrants because they do not include the number of illegal migrants working in the country of
residence.
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The objectives of the flows may differ, but typically include the improvement of the household
welfare back home and serve as a consumption-smoothing mechanism in the context of
negative external shocks. A direct implication of this is that remittances allow increases in
savings and the accumulation of assets, including deposits in foreign currency. Turning to
regional remittances, as indicated by Fullenkamp et al. (2008), they capture the effect of
systematic changes in the microeconomic determinants of remittances and the general trends in
remittances at the regional level, including changes in transaction costs. They, thus, offer a
channel via which remittances to a country are driven by factors unrelated to developments in
this specific country.
Consider next exogeneity, which requires that our instruments are not correlated with
the shares of FCD and FCL after controlling for remittances and all additional second-stage
regressors. It is difficult to envision a scenario where a country’s outward migrants can dictate
decisions to their family at the country of origin regarding the currency composition of the
family’s deposits and loans unless they contribute to the family finances directly, i.e., via
remittances. This implies that outward migration should not have an effect on a country’s
foreign currency holdings other than through remittance flows. Similarly, regional remittances
capture the effects of regional reductions in transactions costs and abstract from any
idiosyncratic changes in the determinants of remittances. In this way, they are free of a direct
causal link with other domestic macroeconomic and policy variables that can influence the
shares of foreign currency holdings.
3.4 Results

The empirical analysis begins with core results on the effects of remittances on the
shares of FCD and FCL based on all four different estimation techniques. It then focuses on the
GMM technique and examines different regression specifications before exploring the use of
alternative measures for remittances and some additional sensitivity tests.
The first set of results is reported in Table 2. The estimates in columns (1)-(6) treat
remittances per capita as an exogenous determinant of the ratios of foreign currency loans and
deposits, while the final two columns relax this assumption. Columns (1)-(2) report results for
the pooled OLS regression. The estimated coefficient on remittances per capita is negative and
strongly significant for both types of foreign currency accounts. Using feasible GLS estimation
in columns (3)-(4) leads to notably smaller coefficients, in absolute size, but still significant at
an acceptable level. It is only when we control for country-level fixed effects that the effect on
the share of foreign currency loans switches sign to positive, while it retains its negative
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coefficient for the share of foreign currency deposits. This suggests that within-country
variation in both remittances and the shares of foreign currency holdings should not be
neglected. It is because of this, and for the potential to address endogeneity issues, that we
prefer GMM estimation.
Columns (7)-(8) present the GMM results. Starting with the first-stage regressions,
reported in the lower panel of the table, they demonstrate that our set of instruments is indeed
capable of explaining a large fraction of the variation in our endogenous variable. In both
regressions, the F test easily rejects the null hypothesis of no effect from the instrument set, and
the fraction of variation explained by our instruments is 0.5 for the share of FCD and above 0.6
for the ratio of FCL. Further, the instruments have the expected effect on our endogenous
variable, with both the share of outward migrants and regional remittances per capita
confirming our priors regarding their positive impact on individual-country remittances per
capita.
Turning to the second-stage results, findings establish the asymmetric impact of
remittance flows per capita on foreign currency holdings: a strong negative effect on the share
of FCD and a strong positive effect on the share of FCL. This finding is a strong indication in
support of the predictions of the theoretical model outlined above. Compared to earlier
regressions, the estimated effect is more than twice as large in absolute magnitude and
statistically significant at least at the 5% level. This larger effect implies a downward bias in
our earlier estimates when not controlling for the endogeneity of remittances. Using these
coefficient estimates implies that doubling the average amount of remittances per capita, from
$8.63 to $17.26, decreases the share of foreign currency deposits by 0.7 percentage points and
simultaneously raises the share of foreign currency loans by 0.4 percentage points. Admittedly,
the size of these effects is small, but so is the size of average per capita remittances.17
Standard specification tests indicate the validity of the instruments. In addition to the
high F statistics reported in the first-stage regressions, we now find that both the Kleibergen
and Paap (2006) LM and F tests reject the null hypotheses of underidentification and weak
identification, respectively, of the excluded instruments. Further, we use the Hansen
overidentification J test to examine whether the instruments are orthogonal to the error process
in the regression, i.e., whether the instruments explain foreign currency holdings beyond their
effects on remittances per capita. The high p-value suggests that the instruments do not reject
the overidentification test, meaning that they are indeed jointly valid.
We will return to this matter when using alternative measures of remittances later in the analysis. Obviously, the
way remittances are measured by influence the quantitative magnitude of the effect.
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The coefficient estimates of the control variables are pretty consistent across estimation
techniques and largely confirm the findings established in the literature. For both the shares of
deposits and loans in foreign currency, higher foreign currency holdings are induced (i) in
environments already characterized by significant holdings of foreign currency suggesting
persistence or hysteresis, (ii) by higher MVP dollar share, (iii) when the domestic currency
loses its value due to depreciation, and (iv) by greater international financial integration. In
addition, higher inflation causes a shift toward FCL (but not FCD). In contrast, both FCD and
FCL shares are reduced because of legal restrictions on the holdings of foreign currency
accounts, except for the GMM regression, while a country’s formal association with the EU
reduces the share of FCD (with no effect on FCL). Finally, the additional two controls in the
regressions of FCL shares, the share of FCD and the net foreign assets, are strongly significant
with the former being positive and the latter negative, both confirming our priors. In general,
the instrumental variable approach appears to be supportive of our theoretical story, in that
greater remittance flows are a significant explanatory factor of shares in FCD and FCL in the
remittance-recipient countries with effects being opposite in direction.
To establish the robustness of our findings, we conduct the following three exercises.
First, we expand the list of control variables to consider the possibility of omission variables
bias. Second, we use alternative measures of remittances and, by so doing, calculate the
magnitude of their economic effect. Third, we conduct some additional sensitivity checks. In
Table 3, columns (1)-(2) present results by adding a break-down of the EU dummy in its three
distinct stages of the EU admission process—beginning of the EU process, confirmation of
decision to join the EU, and eventual EU membership (details appear in Appendix Table A).
Each of the following pair of columns adds respectively a dummy for forward market
liberalization (Luca and Petrova, 2008), an index of asymmetry of exchange rate movements
(Rennhack and Nozaki 2006), an index of exchange rate intervention to control for different
exchange rate regimes (Barajas and Morales Bueno 2003), and, finally, a measure of
institutional quality proxied by corruption (De Nicoló et al., 2005).
In all cases, the effects of our interest are retained both in terms of the sign and
magnitude of remittances per capita. The only exception, in terms of the magnitude, appears in
the final two columns when corruption is added as control, possibly due to the loss of
observations. In terms of the effects of the additional controls, every stage of the EU admission
process reduces the share of deposits in foreign currency and raises the share of loans in foreign
currency, corroborating the findings in Neanidis (2010). The presence of a functional forward
market or of asymmetric exchange rate movements do not affect holdings in foreign currency,
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suggesting the lack of importance in currency hedging mechanisms and the absence of a bias
towards currency depreciation for both depositors and borrowers. Exchange rate intervention
toward a harder peg discourages FCD and encourages FCL, in line with that both depositors
and borrowers consider themselves immune to exchange rate fluctuations as authorities have an
explicit commitment to defend the peg. Finally, a better institutional environment, proxied by
the absence or the control of corruption, reduces the share of FCL while it has no effect on that
of FCD.
Table 4 reports results when using different measures of remittances. These are now
real per capita remittances in columns (1)-(2), remittances as fractions of total deposits or loans
in columns (3)-(4), and remittances normalized by GDP in columns (5)-(6). It is important that
our findings as to the asymmetric effect on foreign currency assets carry over to the use of
these different remittance measures. If we compare the estimated coefficients for the different
measures of remittance flows, we note that the magnitude of the effects is greater than those in
the previous tables. For example, a 10 percentage point increase in real remittances per capita
decreases the share of FCD by 8 percentage points and increases the fraction of FCL by 4.5
percentage points. These are non-negligible effects with the magnitude of the effect on FCL
being in line with Firdmuc et al. (2013) who estimate the probability that a remittance-recipient
household takes a foreign currency loan to be higher by 5 percentage points compared to a nonremittance-receiving household (based on recent household survey data for 9 Central and
Eastern European Countries). Using the coefficient estimates of remittances when expressed as
fractions of deposits, loans, or GDP leads to even larger quantitative effects on foreign currency
holdings.
Last, we conduct three further robustness tests, the results of which are not reported but
are available upon request. We first limit the sample period to the post-1996 years to control for
the early abnormal transition years experienced by participants in the foreign currency market
in the countries of our sample since they were more favorable to foreign currency holdings due
to the uncertainty that surrounded the success of market oriented policies. Next, we test
whether our findings are a consequence of outlier observations by dropping a country each time
from the sample. We then exclude the countries in our sample for which the measure of
remittances does not correspond to the sum of workers’ remittances and compensation of
employees, but only to one of these (Albania, the Czech Republic, Georgia, Latvia, Moldova).
Our findings survive these additional considerations, providing further credibility to our results.
4. Conclusions
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Numerous studies have identified the importance of remittances for various
macroeconomic indicators in the country of remitters’ origin, with many recent studies
focusing on one such aspect: the contribution of remittances to financial development by
having found that it raises both total deposits and loans (as fractions of GDP). There is,
however, no analysis that examines the effect of remittances on the composition of deposits and
loans between domestic and foreign currency. This is an important consideration given that
high shares of foreign currency holdings have been associated with balance of payments and
financial crises and overall macroeconomic instability, especially in the presence of exchange
rate swings. This paper takes the literature forward by tackling this issue, exploring the role of
remittances for the currency composition of bank assets and liabilities in remittance-recipient
countries.
At the theoretical level, we develop a simple model that links remittance inflows to the
decisions of households and firms with regard to the optimal fractions of holdings in deposits
and loans in terms of their currency. At the individual level, decisions are guided by the
expected relative rate of return and relative cost of borrowing in the two currencies. At the
aggregate level, this allows a supply side effect to materialize: greater remittance inflows, by
changing the relative rate of return versus borrowing in the two currencies, causes a shift
toward (cheaper) foreign currency loans and away from (lower-return) foreign currency
deposits. This argument implies that both household-depositors and firm-borrowers adjust
optimally their currency portfolio of assets and liabilities, respectively, in response to the
inflow of remittances so as to take advantage of the resulting lower currency risk: in domestic
currency for depositors and in foreign currency for borrowers. Ultimately, at the aggregate
level, it is this lower currency risk from the perspective of depositors and borrowers that drives
the wedge in the currency portfolios of banks.
Our empirical results present convincing evidence that the above theoretical findings
hold in practice. Controlling for a large number of determinants of foreign currency holdings
found in the literature, we find that remittance flows is a powerful explanatory factor of such
holdings. Importantly, the effect of remittances differs in sign between banks’ foreign currency
deposits and loans, giving rise to a mismatch between the two: raising the holdings of loan and
reducing those of deposits. These results hold when we address the potential endogeneity of
remittances by using instrumental variables, when we consider alternative regression
specifications and alternative measures of remittances. In each case, the economic size of the
effects is non-trivial.
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Overall, then, this paper contributes to our understanding of how remittances affect the
holdings of deposits and loans in different currencies and to our awareness of the underlying
mechanisms behind its asymmetric impact.
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Appendix
Proof of 0 < q < 1
The restriction RH  r  RL

implies that the denominator of equation (7) is positive, that is,

( RH  r )(r  RL )  0 . Equation (7) then implies that q > 0 requires (1   )(r  RL ) RH   ( RH  r ) RL , which,
r  RL RH
in turn, holds for values of  
, setting an upper bound for µ. Similarly, equation (7) implies
RH  RL r
that q < 1 requires (1   )(r  RL ) RH   ( RH  r ) RL  ( RH  r )(r  RL ) , which, in turn, holds for values of
r  RL

, setting a lower bound for µ. Putting these results together a q  (0,1) requires
RH  RL
r  RL
r  RL RH

.
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Proof of Proposition 1

Using equation (8) and the restriction RH  r  RL , or equivalently i  i *  S f  i  S h , one can show that
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Proof of Proposition 2

Using equation (10) one can show that
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Proof of Proposition 3

Putting together the proofs of Proposition 1 and 2, one can show that since q / i  0 and q / i*  0 , then
q /  (i / i*)  0, proving the first part of Proposition 3. Similarly, since z / i  0 and z / i*  0 , it follows

that z /  (i / i*)  0 , proving the second part of Proposition 3.

Table A: Variable Definitions and Sources
Variable
Dependent variables
Foreign currency deposits
Foreign currency loans
Control variables
Remittances per capita

High FCD dummy
High FCL dummy
Net foreign assets
Restrictions
MVP dollar share

Inflation
Depreciation
Index of international financial
integration
EU dummy

Instruments

Definition [source]
Foreign currency denominated deposits to total deposits of residents held in resident
banks [IMF, International Financial Statistics (IFS) and National Central Banks
(NCB)]
Foreign currency denominated credit to total credits of residents issued by resident
banks [IFS and NCB]
Remittances in US dollars scaled by recipient country population. Remittances
represent the sum of remittances and worker’s compensation, except for Albania
(remittances), the Czech Rep. (worker’s compensation), Georgia (remittances),
Latvia (worker’s compensation) and Moldova (remittances) [NCB, based on
Balance of Payments statistics]
Dummy variable that takes the value of 1 if the share of foreign currency deposits in
total deposits exceeds 50 percent and 0 otherwise [Author’s calculation]
Dummy variable that takes the value of 1 if the share of foreign currency loans in
total loans exceeds 50 percent and 0 otherwise [Author’s calculation]
The ratio of commercial banks’ and other depository corporations’ foreign assets
minus external liabilities to total domestic deposits [IFS and NCB]
Dummy variable that takes the value of 1 when there are restrictions on residents
holdings of onshore foreign currency deposits (loans) and 0 otherwise [AREAR,
IMF]
[Var(Inflation)+Cov(Inflation, Δ(Real exchange rate))]/[Var(Inflation)+Var(Δ(Real
exchange rate))+ΔCov(Inflation, D(Real exchange rate))] as constructed by Ize and
Levy-Yeyati (2003). Following Basso et al. (2011), we compute MVP based on all
historical information up to the observation point [Author’s calculation]
Logarithmic difference of the Consumer Price Index [IFS]
Logarithmic difference of the nominal official exchange rate (national
currency/USD) [IFS]
Volume-based measure of international financial integration as constructed by Lane
and Milesi-Ferretti (2007): (total external assets + total external liabilities) / GDP
[updated and extended version of the External Wealth of Nations Mark II database
developed by Lane and Milesi-Ferretti (2007)]
Dummy variable that takes the value of 1 during the dates of (i) the beginning of the
EU accession negotiations, (ii) the end of the negotiation process, and (iii) after full
membership to the EU, and 0 otherwise. See below for details on each of these
periods and the countries involved [Author’s calculation]

Regional remittances per capita
Stock of migrants per capita

Remittances per capita of all other recipient countries located in the region
[Author’s calculation]
Sum of outward migrants from each labour-exporting country residing in the OECD
(and selected non-OECD) member countries, divided by the total population of the
country of origin [International Migration Dataset, OECD]

Robustness variables
Start of EU accession process

Decision to join EU

EU membership

Dummy for forward market
liberalization
Index of asymmetry of exchange
rate movements
Index of exchange rate
intervention
Corruption
Real per capita remittances
Remittances as fraction of total
deposits (total loans)
Remittances as fraction of GDP

Dummy variable that takes the value of 1 during the dates of the beginning of the
EU accession negotiations and before the end of the negotiation process and 0
otherwise. The beginning of negotiations started on March 1998 for the Czech Rep.,
Estonia, Hungary, Latvia, Lithuania, Poland, Slovak Rep., and Slovenia; on
December 1999 for Bulgaria; on October 2005 for Turkey
[http://europa.eu/abc/history]
Dummy variable that takes the value of 1 during the dates decided by the EU for
negotiating countries to join the EU and before full EU membership and 0
otherwise. The negotiations ended on December 2002 for the Czech Rep., Estonia,
Hungary, Latvia, Lithuania, Poland, Slovak Rep., and Slovenia; on April 2005 for
Bulgaria [http://europa.eu/abc/history]
Dummy variable that takes the value of 1 after full membership to the EU and 0
otherwise. Full membership started on May 2004 for the Czech Rep., Estonia,
Hungary, Latvia, Lithuania, Poland, Slovak Rep., and Slovenia; on January 2007 for
Bulgaria [http://europa.eu/abc/history]
Dummy variable that takes the value of 1 if there exists a functional forward market
and 0 otherwise [Luca and Petrova (2007) and AREAR, IMF]
Index of asymmetry of exchange rate movements as constructed by Rennhack and
Nozaki (2006): assigning a value of 0 in months of currency appreciation and 1 in
months of currency depreciation [Author’s calculation]
Indicator of exchange rate intervention as constructed by Barajas and Morales
(2003): (Δint_res/M2)2 / ((First Difference(Exchange Rate)/ Exchange Rate)2 +
(Δint_res/M2)2) [Author’s calculation drawn from IFS]
Inverse of corruption perception index proxying for the control or absence of
corruption [Transparency International]
Remittances per capita deflated by US CPI [Author’s calculation]
Remittances scaled by recipient country total deposits (total loans), all expressed in
millions of US dollars [Author’s calculation]
Remittances scaled by recipient country GDP, both expressed in millions of US
dollars [Author’s calculation]

Table 1: Summary Statistics
Variable

Mean

Std Deviation

Min

Max

Obs

Dependent Variables
Foreign currency deposits (% of total deposits)

0.430

0.189

0.091

0.93

1145

Foreign currency loans (% of total loans)

0.403

0.222

0.085

0.881

1131

Remittances per capita

8.63

7.88

0.150

82.42

1145

High FCD dummy

0.344

0.475

0

1

1145

High FCL dummy

0.328

0.469

0

1

1131

Net foreign assets

-0.007

0.273

-1.37

0.589

1131

Restrictions

0.497

0.500

0

1

1145

MVP dollar share

0.294

0.190

-0.104

0.967

1145

Inflation

0.009

0.016

-0.046

0.220

1145

Depreciation

0.002

0.033

-0.102

0.431

1145

Index of international financial integration

1.24

0.429

0.425

2.48

1145

EU dummy

0.523

0.499

0

1

1145

Regional remittances per capita

113.19

92.05

6.86

373.58

1145

Stock of migrants per capita

0.003

0.002

0.0008

0.013

1145

Dummy for forward market liberalization

0.334

0.472

0

1

1145

Index of asymmetry of exchange rate movements

0.483

0.496

0

1

1145

Index of exchange rate intervention

0.568

0.396

0

1

1133

Corruption

3.79

1.03

1.8

6.4

1013

Russian crisis

0.013

0.113

0

1

1145

Dummy for start of EU accession process

0.239

0.426

0

1

1145

Dummy for decision to join EU

0.091

0.288

0

1

1145

Dummy for European Union membership

0.192

0.394

0

1

1145

Control Variables

Instruments

Robustness Variables

Notes: For definitions and sources see Appendix Table A.

Figure 1: Remittances per Capita

0

20

40

60

80

Remittances per capita

1992m1 1994m1 1996m1 1998m1 2000m1 2002m1 2004m1 2006m1 2008m1 2010m1
datevar
Armenia
Czech Rep
Kyrgyz Rep
Turkey
Romania
Slovenia
Serbia

Bulgaria
Georgia
Latvia
Lithuania
Slovak Rep
Macedonia, FYR
Moldova

Table 2: Foreign currency deposits and loans with different estimation techniques
OLS

Estimator →
Dependent variable →
Remittances per capita

FCD
(1)
-0.002***
(0.0005)

Net foreign assets
High FCL dummy

Restrictions
MVP dollar share
Inflation
Depreciation
International financial integration
EU dummy
Countries / Obs
R-square (centered)
LM test (p-value)
F test
Hansen J-test (p-value)
First-stage results
Dependent variable: Remittances
per capita
Regional remittances per capita
Stock of migrants per capita
R-square (centered)
F test

-0.001***
(0.0005)

FCD
(3)
-0.0008**
(0.0004)

0.534***
(0.024)
-0.164***
(0.013)
0.211***
(0.009)

Foreign currency deposits

High FCD dummy

FGLS
FCL
(2)

0.192***
(0.006)
-0.032***
(0.006)
0.357***
(0.015)
-0.344**
(0.170)
0.150*
(0.077)
0.074***
(0.010)
-0.199***
(0.009)
13 / 1145
0.758

-0.031***
(0.007)
0.244***
(0.016)
1.20***
(0.202)
0.168*
(0.088)
0.065***
(0.008)
-0.014
(0.009)
14 / 1131
0.885

FE
FCL
(4)

-0.0005*
(0.003)

FCD
(5)
-0.003***
(0.0002)

0.519***
(0.015)
-0.172***
(0.008)
0.196***
(0.006)
0.173***
(0.006)
-0.015***
(0.005)
0.289***
(0.013)
-0.060
(0.159)
0.128*
(0.071)
0.074***
(0.007)
-0.161***
(0.007)
13 / 1145

-0.015***
(0.003)
0.244***
(0.012)
0.644***
(0.152)
0.118**
(0.054)
0.068***
(0.006)
-0.016***
(0.006)
14 / 1131

IV-GMM
FCL
(8)

FCL
(6)

FCD
(7)

0.0006*
(0.0003)

-0.007**
(0.003)

0.956***
(0.034)
-0.199***
(0.014)
0.092***
(0.008)
0.070***
(0.004)
0.003
(0.003)
0.308***
(0.017)
0.138
(0.088)
0.078**
(0.036)
0.036***
(0.005)
-0.061***
(0.005)
13 / 1145
0.550

-0.032***
(0.004)
-0.036
(0.023)
0.918***
(0.124)
0.177***
(0.047)
0.043***
(0.009)
-0.046***
(0.006)
14 / 1131
0.670

0.004***
(0.001)
0.564***
(0.123)
-0.102*
(0.060)
0.257***
(0.042)

0.174***
(0.039)
-0.040
(0.029)
0.376***
(0.088)
-0.526
(0.381)
0.105***
(0.039)
0.130**
(0.065)
-0.259***
(0.046)
13 / 1145
0.727
0.050
8.62
0.286

0.008
(0.019)
0.167**
(0.079)
1.26**
(0.521)
0.186**
(0.076)
0.044
(0.031)
0.042
(0.035)
14 / 1131
0.851
0.028
49.94
0.179

0.033**
(0.015)
941.81**
(376.28)
0.503
25.18

0.029*
(0.014)
1155.4***
(232.64)
0.640
59.37

Notes: Dependent variables are the shares of foreign currency deposits (FCD) and foreign currency loans (FCL). Standard errors in parentheses based on robust standard errors adjusted for
heteroskedasticity and serial correlation. Constant term not reported. Instrumented variables are in bold type. Regressions (1)-(2) based on pooled OLS, (3)-(4) based on feasible GLS, (5)-(6)

based on country-specific fixed effects, and (7)-(8) based on two-step efficient GMM estimation with instruments described in the lower panel. The LM test p-value refers to the LM
Kleibergen and Paap (2006) rk statistic, which is a generalization to non-iid errors of the LM version of Anderson canonical correlations likelihood ratio test, with null hypothesis that the firststage regression is underidentified. The F-test refers to the Kleibergen and Paap (2006) rk Wald F-statistic, which tests weak identification of the excluded instruments. The null hypothesis is
that the first-stage regression is weakly identified. The Hansen J-test p-value refers to the overidentification test of all instruments, with null hypothesis that instruments are uncorrelated with
the error term. The lower panel reports the coefficient estimates of the excluded instruments from the first-stage regressions. The null hypothesis of the F-test in the first-stage regressions is
that the coefficients on the excluded instruments equal zero. ***, **, * denote significance at the 1%, 5%, 10% level, respectively.

Table 3: Foreign currency deposits and loans with additional controls
FCD
(1)

FCL
(2)

FCD
(3)

-0.006**
(0.003)

0.003**
(0.001)

-0.007**
(0.003)

Dependent variable →
Remittances per capita

0.727***
(0.119)
-0.078
(0.063)
0.238***
(0.040)

Foreign currency deposits
Net foreign assets
High FCL dummy

High FCD dummy
Restrictions
MVP dollar share
Inflation
Depreciation
International financial integration

0.153***
(0.045)
-0.065**
(0.025)
0.324***
(0.089)
-0.466
(0.424)
0.116***
(0.036)
0.163***
(0.061)

0.019
(0.022)
0.161**
(0.073)
1.20**
(0.469)
0.160**
(0.069)
0.004
(0.028)

-0.243***
(0.042)
-0.325***
(0.050)
-0.348***
(0.043)

0.048*
(0.029)
0.120***
(0.039)
0.155***
(0.050)

EU dummy
Start of EU accession process
Decision to join EU
European Union membership
Forward market liberalization

FCL
(4)
0.004***
(0.001)

FCD
(5)
-0.007**
(0.03)

0.525***
(0.113)
-0.107**
(0.054)
0.265***
(0.039)
0.179***
(0.040)
-0.041
(0.029)
0.413***
(0.105)
-0.569
(0.421)
0.092**
(0.042)
0.143**
(0.063)
-0.262***
(0.045)

0.002
(0.018)
0.160**
(0.073)
1.09**
(0.528)
0.156**
(0.066)
0.043*
(0.033)
0.041
(0.036)

-0.013
(0.041)

-0.028
(0.025)

Asymmetry of exchange rate movements

FCL
(6)
0.004***
(0.001)

FCD
(7)
-0.006**
(0.003)

0.566***
(0.122)
-0.104*
(0.061)
0.257***
(0.042)
0.174***
(0.039)
-0.039
(0.029)
0.377***
(0.088)
-0.536
(0.372)
0.183**
(0.073)
0.130**
(0.065)
-0.259***
(0.045)

0.008
(0.019)
0.167**
(0.079)
1.26**
(0.523)
0.201
(0.141)
0.044
(0.031)
0.042
(0.036)

-0.008
(0.005)

-0.002
(0.009)

Exchange rate intervention

FCL
(8)
0.003***
(0.001)

13 / 1145
0.742
0.046
8.74

14 / 1131
0.872
0.020
45.83

13 / 1145
0.718
0.042
7.95

14 / 1131
0.859
0.017
58.20

13 / 1145
0.726
0.049
8.74

14 / 1131
0.851
0.029
49.92

-0.009***
(0.003)

0.602***
(0.120)
-0.124**
(0.060)
0.243***
(0.040)
0.183***
(0.040)
-0.041
(0.026)
0.375***
(0.063)
-0.719**
(0.355)
0.124**
(0.054)
0.132**
(0.058)
-0.255***
(0.043)

0.004
(0.017)
0.173**
(0.069)
1.28**
(0.501)
0.135*
(0.072)
0.045
(0.030)
0.045
(0.034)

-0.056**
(0.024)

0.035**
(0.014)

Corruption

Countries / Obs
R-square (centered)
LM test (p-value)
F test

FCD
(9)

13 / 1133
0.748
0.052
10.08

14 / 1119
0.861
0.026
56.15

FCL
(10)
0.001*
(0.0005)
0.420***
(0.108)
-0.181***
(0.044)
0.200***
(0.026)

0.132***
(0.029)
-0.041
(0.036)
0.414***
(0.094)
-0.506
(0.376)
0.135*
(0.080)
0.170**
(0.069)
-0.321***
(0.072)

-0.011
(0.017)
0.283***
(0.056)
0.822**
(0.321)
0.273***
(0.074)
0.047*
(0.025)
0.031
(0.035)

0.006
(0.027)
13 / 1013
0.714
0.040
13.37

-0.032***
(0.008)
14 / 999
0.876
0.023
110.3

Hansen J-test (p-value)

0.158

0.100

0.100

0.206

0.294

0.175

0.291

0.205

0.286

0.417

Notes: Dependent variables are the shares of foreign currency deposits (FCD) and foreign currency loans (FCL). Standard errors in parentheses based on robust standard errors adjusted for heteroskedasticity and
serial correlation. Constant term not reported. Instrumented variables are in bold type. All regressions based on two-step efficient GMM estimation with instruments described in Table 2. The LM test p-value refers to
the LM Kleibergen and Paap (2006) rk statistic, which is a generalization to non-iid errors of the LM version of Anderson canonical correlations likelihood ratio test, with null hypothesis that the first-stage regression
is underidentified. The F-test refers to the Kleibergen and Paap (2006) rk Wald F-statistic, which tests weak identification of the excluded instruments. The null hypothesis is that the first-stage regression is weakly
identified. The Hansen J-test p-value refers to the overidentification test of all instruments, with null hypothesis that instruments are uncorrelated with the error term. ***, **, * denote significance at the 1%, 5%, 10%
level, respectively.

Table 4: Foreign currency deposits and loans with different measures of remittances
Measure of remittances →
Dependent variable →
Remittances

Real per capita
remittances
FCD
FCL
(1)
(2)
-0.807**
(0.362)

Net foreign assets
High FCL dummy

Restrictions
MVP dollar share
Inflation
Depreciation
International financial integration
EU dummy
Countries / Obs
R-square (centered)
LM test (p-value)
F test
Hansen J-test (p-value)

-2.00***
(0.737)

0.561***
(0.125)
-0.095
(0.063)
0.263***
(0.044)

Foreign currency deposits

High FCD dummy

0.448***
(0.129)

Remittances Remittances
% of deposits % of loans
FCD
FCL
(3)
(4)

0.167***
(0.038)
-0.040
(0.029)
0.384***
(0.090)
-0.500
(0.368)
0.097**
(0.040)
0.133**
(0.067)
-0.266***
(0.048)
13 / 1145
0.715
0.079
6.90
0.316

0.008
(0.020)
0.162**
(0.082)
1.35**
(0.542)
0.194**
(0.076)
0.047
(0.031)
0.042
(0.036)
14 / 1131
0.846
0.050
32.54
0.221

0.066**
(0.029)

Remittances
% of GDP
FCD
FCL
(5)
(6)
-13.36**
(6.34)

0.534***
(0.122)
-0.124**
(0.049)
0.226***
(0.031)
0.221***
(0.043)
-0.059**
(0.023)
0.493***
(0.097)
-0.997**
(0.467)
0.060
(0.056)
0.114**
(0.044)
-0.303***
(0.053)
13 / 1145
0.725
0.055
13.21
0.948

-0.018
(0.017)
0.210***
(0.077)
1.54***
(0.567)
0.250***
(0.078)
0.077**
(0.030)
-0.009
(0.032)
14 / 1078
0.884
0.450
9.46
0.824

9.67***
(3.11)
0.578***
(0.133)
-0.164***
(0.045)
0.230***
(0.036)

0.207***
(0.044)
-0.036*
(0.021)
0.447***
(0.090)
-0.627
(0.390)
0.082*
(0.046)
0.135***
(0.052)
-0.290***
(0.052)
13 / 1145
0.735
0.033
8.04
0.728

-0.002
(0.019)
0.126
(0.083)
1.30**
(0.527)
0.237***
(0.074)
0.004
(0.038)
0.088*
(0.048)
14 / 1131
0.854
0.024
10.13
0.462

Notes: Dependent variables are the shares of foreign currency deposits (FCD) and foreign currency loans (FCL). Standard errors in parentheses based on
robust standard errors adjusted for heteroskedasticity and serial correlation. Constant term not reported. Instrumented variables are in bold type. All
regressions based on two-step efficient GMM estimation with instruments described in Table 2 but with the following changes: instead of per capita
regional remittances, columns (1)-(2) use real per capita regional remittances, columns (3)-(4) use the ratio of regional remittances to regional deposits and
loans, and columns (5)-(6) use the ratio of regional remittances to regional GDP. The LM test p-value refers to the LM Kleibergen and Paap (2006) rk
statistic, which is a generalization to non-iid errors of the LM version of Anderson canonical correlations likelihood ratio test, with null hypothesis that the
first-stage regression is underidentified. The F-test refers to the Kleibergen and Paap (2006) rk Wald F-statistic, which tests weak identification of the
excluded instruments. The null hypothesis is that the first-stage regression is weakly identified. The Hansen J-test p-value refers to the overidentification
test of all instruments, with null hypothesis that instruments are uncorrelated with the error term. ***, **, * denote significance at the 1%, 5%, 10% level,
respectively.

