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Are Immigrant Remittance Flows a Source of Capital
for Development?

RALPH CHAMI, CONNEL FULLENKAMPE and SAMIR JAHJAH*

There is a general presumption in the literature and among policymakers that
immigrant remittances play the same role in economic development as foreign
direct investment and other capital flows, but this is an open question. We develop
a model of remittances based on the economics of the family that implies that
remittances are not profit-driven, but are compensatory transfers, and should have
a negative correlation with GDP growth. This is in contrast to the positive corre-
lation of profit-driven capital flows with GDP growth. We test this implication of
our model using a new panel data set on remittances and find a robust negative
correlation between remittances and GDP growth. This indicates that remittances
may not be intended to serve as a source of capital for economic development.

[JEL D64, D82, F22]

The role of immigrant remittances in economic development continues to be
an important issue for researchers and policymakers. Both groups are
attracted to immigrant remittances because they represent a substantial flow of
financial resources, predominantly from developed economies to developing
economies. For example, Buch and others (2002) estimate that total remittances
(plus compensation of employees) averaged $81 billion per year during the
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1990s. Our own estimates, containing remittances only, peaked at over $59 bil-
lion per year in the mid-1990s. It is difficult to see these numbers and not think
that remittances could be an important tool for economic development. Indeed,
a common theme motivating much of the research on immigrant remittances is
that if they can be better understood, then perhaps they can either be shown to
promote development on their own, or they can be channeled into productive
investment by wise policies. This sentiment appears in papers by Straubhaar
(1986), Elbadawi and Rocha (1992), El-Sakka and McNabb (1999), Buch and
others (2002) and others.

But whether remittances truly represent flows of investment capital is an
open question. It merits careful investigation, because of the significant impli-
cations for development policy. There are several ways to approach this ques-
tion, but a rather simple and direct way is to examine whether remittances
behave in the same way as other capital flows. In particular, we expect that
remittances would have a positive correlation with output growth if they are like
other capital flows.

In this paper, we model the causes of remittances in order to find a simple test
of whether remittances behave like other capital flows. Our model is built on two
aspects of remittances that have important implications for the modeling strategy.
First, despite their aggregate size, remittances are made up of millions of individ-
ual, private, nonmarket income transfers. Therefore, the appropriate foundation for
our model is the economics of such transfers. This literature originates with
Becker’s (1974) economics of the family, and indeed many researchers in migra-
tion and remittances now use the family as the basic unit of analysis. Second, the
remitter and the recipient of the transfer are separated by long distances—often,
oceans—for long periods. Thus, remittance transfers take place under conditions
of asymmetric information.

We specify a model of remittances that incorporates the features suggested by
the preceding two observations. We motivate remittances by appealing to the econ-
omics of the family. There are many ways to incorporate the economics of the
family into the model, and we discuss them in more detail below. In our model,
the relationship between migrant and family is characterized by altruism, so that
the utility of the migrant depends on the utility of his family members at home.
This implies that remittances will be sent in order to help the family avoid short-
falls created by a poor economy or simple bad luck. In other words, the model
implies that remittances are compensatory transfers, which should fluctuate
countercyclically.

Thus, our model leads to one main testable implication: remittances are com-
pensatory and hence countercyclical. Rather than test this implication on a single
country, we collect a panel of aggregate data on remittances that includes up to
113 countries over (up to) 29 years, and use panel estimation methods to take advan-
tage of cross-sectional variation. This is the first study to use panel methods to ana-
lyze remittances. We find that the data confirms the countercyclical nature of
remittances, which is consistent with the model’s implication that remittances are
compensatory transfers. These results imply that remittances do not act like a source
of capital for economic development.

56



ARE IMMIGRANT REMITTANCE FLOWS A SOURCE OF CAPITAL FOR DEVELOPMENT?

|. The Literature on Causes of Remittances

The theoretical literature on remittances is large, in the sense that many researchers
have at least informally suggested theories describing their role in the economy in
order to motivate an empirical exercise. But most theories offered have tended to
follow a common theme. Early approaches to the theory of remittances identified
and described various costs and benefits to remitting. Russell (1986) summarizes
these. Stark and Bloom (1985) realized that the appropriate unit of analysis in
migration and remittance questions is the family, because the entire family is shar-
ing, and trading off, the costs and benefits of remitting. Therefore, the recent theo-
retical literature on the role of remittances has focused on, and can be categorized
by, the possible roles that the family or family relationships can play in shaping
remittance choices.

Many economists, even before the advent of the New Economics of Labor
Migration (NELM), acknowledged that family ties in the form of mutual caring
are probably a prime motivation for remitting. The earliest papers on remittances,
such as Johnson and Whitelaw (1974), mention altruistic motivations for remit-
tances. Lucas and Stark (1985, p. 902) write that “Certainly the most obvious
motive for remitting is pure altruism—the care of a migrant for those left behind.
Indeed, this appears to be the single notion underlying much of the remittance
literature.” They go on to specify an altruistic utility function in which the
migrant’s utility includes the consumptions of the other members of the house-
hold. This, however, is the maximum extent of formalization of the altruistic
model of remittances.

Instead, more recent theories have focused on the idea that there can be self-
interested reasons for remitting as well, which nevertheless center on the family.
These self-interested theories of remittances are still based on the family because
they view the family as a business or as a nexus of contracts that enables the mem-
bers to enter into Pareto-improving arrangements. Several different types of busi-
nesses or contracts are possible, which has led to various self-interested models of
remittances. In the initial paper of this sort, Lucas and Stark (1985) suggest that
migrants may have investments that need to be tended while they are away, so they
will use other family members as their agents. The remittances sent by the migrant
are used to care for the migrant’s interests, but they also contain some compensa-
tion for the agents.

Another potential role for the family is that of financial intermediary. Stark
(1991), as well as Agarwal and Horowitz (2002) and Gubert (2002), suggest that
the family can function as an insurance company that provides members with pro-
tection against income shocks by diversifying the sources of income. On the other
hand, Poirine (1997) and Ilahi and Jafarey (1999) model the family as a bank that
finances migration for some members. The borrowers remit funds in order to repay
the loans, which are put toward more loans to further the interests of other indi-
vidual family members.

But these arrangements may not be as self-interested as they first appear.
Altruism has been shown to motivate risk-sharing behavior, and Chami and Fischer
(1996) show that altruism can be a mechanism by which independent agents find
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partners with whom to enter into risk-sharing arrangements.! Even if the remit-
tance arrangements are truly self-interested, the self-enforcing mechanism on which
they depend may actually be altruism—that is, the migrant will live up to her obli-
gations because she cares about the family members who are the counterparties to
the agreement. This idea is explored in Stark and Lucas (1988). Thus, although the
motivations to remit are doubtlessly complex, altruism between family members
appears to be a good benchmark to use when modeling the interaction of causes and
effects of remittances.

Now we turn to the empirical literature on immigrant remittances. Elbadawi
and Rocha (1992) present a detailed review and insightful analysis of the literature
on the causes of immigrant remittances, which applies well to all remittances. They
divide this literature into two main strands: the “endogenous migration” approach,
and the “portfolio” approach. The endogenous migration approach is based on the
economics of the family, as discussed above, which includes but is not limited to
motivations based on altruism. The portfolio approach isolates the decision to remit
from the decision to migrate, and likewise avoids issues of family ties. In this view,
the migrant earns income and decides how to allocate savings between host coun-
try assets and home country assets. Remittances are a result of deciding to invest in
home country assets. The portfolio view, therefore, is an informal theory of remit-
tances that supports the view that remittances behave like other capital flows.

The endogenous migration approach to remittances implies that the set of vari-
ables most useful for determining the level of remittances includes economic data
that describes the economic situations facing the migrant and the family, and
demographic data that describes the strength of family ties or the existence of
other family arrangements. For example, the length of the migrant’s stay in the
host country is thought to weaken the desire of the migrant to remit because the
migrant comes to regard herself more and more as a permanent migrant who has
formed her own independent household. In the portfolio view, the rates of return
on various assets, or return differentials, should influence remittances. The vari-
ables used in such studies include interest rate differentials on comparable deposit
accounts offered in the host and home (labor-sending) countries, incentive interest
rates offered on home country deposits, black market exchange premium (if any),
the return on real estate in the home country, inflation rates, and other returns. In
addition, political risk and uncertainty may also affect the decision to remit.

In practice, few papers that perform empirical estimations of remittance deter-
mination use only the endogenous migration approach or the portfolio approach.?
For example, Wahba (1991) divides remittances into “fixed” remittances, which
go toward family support, and “discretionary” remittances, which are investment
flows. The fixed remittances depend on family characteristics like size and income
level, and therefore may be explained by the endogenous migration view.3 In gen-

10n the role of the family in risk sharing and income pooling, see Abel and Kotlikoff (1988), Altonji,
Hayashi, and Kotlikoff (1992), and Townsend (1994), among others.

2Straubhaar (1986) is a paper that relies only on the portfolio approach.

3Nothing in the portfolio approach necessarily contradicts the endogenous migration approach. One
may think of the portfolio view in terms of a “selfish” immigrant who only cares about the earnings on her
own savings, which she intends to keep for herself. See, for example, Glytsos (1988).
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eral, empirical analyses include some demographic variables such as the stock of
migrants in the host country (or family characteristics in studies that use micro
data), economic variables such as wages or income, and financial variables such
as interest rates.* The demographic and income variables tend to be significant in
nearly all estimations, while the financial variables’ significance varies depending
on the sample and specification. This is probably the most reliable stylized fact to
come out of the empirical literature on the causes of remittances. While most
papers have found evidence consistent with altruistic behavior, only a few papers
such as Lucas and Stark (1985) and Agarwal and Horowitz (2002) have tested
altruism against alternate family arrangements. Lucas and Stark find evidence in
favor of self-interested behavior in Botswana, while Agarwal and Horowitz find
evidence in favor of altruism in Guyana.

The literature on the causes of remittances has found consistent evidence sup-
porting the notion that family ties based on altruism motivate much of the remit-
ting that occurs. Altruism in this context is the immigrant’s concern over the
income or consumption levels of the family members left behind in the source
country. Some studies also support the role of remittances as capital flows. But
there have been no studies that have provided a clear test of whether remittances
behave like other capital flows.

Il. A Framework for Analyzing Remittances

Our immediate goal is to construct a simple model of remittances that produces a
test that can differentiate between whether remittances function as capital flows or
whether they serve another economic purpose. But we are also interested in devel-
oping a framework that allows for future additions or modifications, so that we can
apply this framework to the further questions raised by this inquiry. Accordingly,
we develop a model that motivates remittances through altruism, but which can be
easily modified in order to include other motivations. In addition, this framework
can be used to pursue further questions regarding remittances, such as their effects
on the economy. Also, while our model assumes that the decision to migrate has
already been made, this could be added as an initial stage by researchers who wish
to model both the migration and remittance decisions.

We envision a country made up of a large number of identical two-person fam-
ilies in which one of the members has migrated and is earning an exogenous
income in the foreign country. We refer to this person as the immigrant, and iden-
tify her with the subscript /. The family member who remains in the home coun-
try, whom we refer to as the recipient and associate with the subscript R, works in
the domestic labor market. Assume that the recipient’s income is wg = wy with prob-
ability p and wg = wy with probability /-p, where w; < wy.> However, higher effort
by the recipient reduces the probability p of low output occurring. We will assume
that the probability p(e) is a convex function, such that p’(e) < 0 and p”(e) > 0.

4See, for example, Swamy (1981), Banerjee (1984), Glytsos (1988), El-Sakka and McNabb (1999).
5One possible scenario is a labor market with moral hazard; another is when the recipient is self-
employed.
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The activities we model take place during a single period, but in the following
order. First, the immigrant commits to a transfer function given the recipient’s
potential labor earnings, the recipient then decides on the effort level, finally
nature plays and the outcome is realized.

The immigrant chooses a transfer and remits it to the recipient. The immigrant
would like to do this because she is altruistic toward her relative. Thus the immi-
grant’s utility, Uj, depends on the recipient’s utility, Uk:

EU; = u(c)) + BEU,

where c; = y;— t is the immigrant’s net consumption, y; is her (exogenous) income,
and ¢ is the transfer (or other transfer) to her relative. If y; is small, the equilibrium
transfer is zero. As y; grows, at some point the immigrant can increase her
expected utility by consuming one dollar less herself and transferring that dollar
to her relative, thereby receiving the value of the relative’s marginal utility, dis-
counted by B. We focus on the case where transfers are operative, and thus assume
yr is sufficiently large that ¢ > 0 in equilibrium. The timing of transfers is such that
t is given before the state of nature is revealed.® Note that the immigrant neither
knows nor directly observes the relative’s effort level.” This lack of observability
of the relative’s effort level gives rise to a moral hazard problem between the
immigrant and the relative.

The next step is that the recipient chooses a level of effort to expend on the
job. The relative’s expected income reflects the effort level and the state of nature
such that:

Ewg=pwr + (1 — p)wpg.
His budget constraint is
Cr = Wg + t(wpg).
Expected utility to the recipient-worker is given by

EUg = p(e)ur(wp + 1) + (1 — p(e)Jug(wy + 1) — v(e).

Let ug, = ug(wp + t) and ugy = ug(wy + t). We assume uy, is strictly increasing, con-
cave, and twice continuously differentiable. The disutility of effort, v, is an
increasing, strictly differentiable convex function. Once effort is chosen, outcome
is realized, and, finally, wages are paid according to the labor contract.

Before we move on to examine the implications of this model, we point out
how the basic structure can be modified or expanded in useful ways. Note that in
this model, income in the recipient’s country is uncertain, which reflects higher
risk and possibly inefficiencies in information or production, relative to the host

6Relaxing this assumption would only strengthen our results, since allowing an altruistic immigrant
to observe output and hence wages before committing to a transfer would yield a transfer that provides the
relative the same consumption across both states of nature, i.e., full insurance (see Chami, 1996).

7We could, alternatively, allow for state-contingent transfers, but they do not affect the present analy-
sis (see Chami, 1998).
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country. Such differences serve as the motivation for migrating, and could be elab-
orated on in a model that explicitly includes the migration decision. In addition,
we model the recipient as expending effort in the labor market in a way that affects
his income. Alternatively, we could model the recipient as expending effort (and
income) on investment projects that have uncertain returns. Finally, we motivate
remittances through altruism on the part of the immigrant, but other motivations
based on exchange can be added to or substituted for altruism. Adding an exchange-
based motivation requires that the recipient expend effort on looking after the
interests of the immigrant as well as the recipient’s own interests, which is easily
accommodated in this structure.

Solving for Effort, Transfers, and Wages

The model is solved using backward induction, so we first examine the worker’s
choice of effort. The optimal level of effort is given by the first-order condition:

(urr — MRH)p, -V =0 (D

Thus e* = e*(b, wy, wy). Using the fact that ugy > ugy S0 ugy < ugy, we have
e; <0, egr <0, and egy > 0.8 These conditions say that transfers, through an income
effect, reduce effort. On the other hand, raising the benefits of high output (that
is, the wage paid plus transfer received), or reducing the benefits of low output
increase effort. It is important to note that the change in the recipient-worker’s
equilibrium effort for a small change in income is the same whether income is in
the form of wages or transfers: in taking derivatives with respect to e*, one can
%k k %k
show that de _ O + de
ot ow, owg

increase in wages in both states of nature. Given this equivalence, it is clear why
the recipient reduces effort when remittances increase: remittances are a substitute
for labor income. The moral hazard problem arises in this model when the relative
takes advantage of the immigrant by making this substitution, or in other words by
using remittances to purchase a reduction in labor effort.

Next comes the solution for remittances. The first-order condition for the
immigrant is

, so that an increase in the transfer is equivalent to an

%

OEU, , i , ;o O
L= —uf + Blp@up, + (1 = p@ury] + Bllug, — try1p’ v <e>}%. )

ot

This expression is composed of three parts: —uj, the decrease in the utility of
consumption because of additional transfers; B[pu’g, + (1 — p)u'gy], which is the
direct effect of the relative’s utility on his immigrant’s utility, and is positive; and
B{lugrr + uggl p’ —v'(e)} de™ / ot, which reflects the effect of the moral hazard prob-
lem between the immigrant and the relative. In this last term, higher transfers
allows the relative to exploit the immigrant more by lowering his effort (recall that

8The derivation is provided in the Appendix.
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¢y < 0), which in turn increases the probability of the low-output state. However, the
term in braces is nothing more than the first-order condition for the relative (equa-
tion 2), and hence is zero in equilibrium; holding wages constant, the immigrant
completely internalizes the effect that the transfer has on the relative’s labor supply.
Equation (2) reflects the fact that, at the margin, the immigrant is an altruist, and
transfers are compensatory in nature.? Solving (2) implicitly for #*, we find that
or* or* . or*

<0, <0, while — > 0.10
Wy ow, JB

The immigrant’s reaction to changes in the relative’s wage income illustrates
that the immigrant intends for remittances to protect the recipient-worker
against negative income shocks. This is a function of the compensatory nature
of altruistically-motivated transfers.!! Thus, from the perspective of the immigrant
as well, remittances are non-market substitutes for wages. But the immigrant intends
for the remittances to be used only in case of a bad realization of output, not to
enable the recipient to reduce her labor effort. However, the relative knows that at
the margin the immigrant behaves as an altruist, which induces the relative to lower
his effort. However, despite the altruism of the immigrant, the moral hazard problem
persists. The immigrant and the relative do not see eye to eye, even though both
understand that remittances are a substitute for market wages.!2

t* = t(w, wy, e*, B), where

Implications for the Causes and Effects of Remittances

The above discussion of the model points to one main implication regarding the
causes of remittances. The optimal remittance function shows that remittances are
compensatory in nature, rising with the level of altruism and falling as the recipi-
ent’s wages rise. Thus, there should be a negative relationship between measures
of the recipients’ income and the level of remittances. This relationship is the
opposite of what an exchange-motivated model of remittances would imply (see
Lucas and Stark, 1985; Cox, 1987; and Bernheim and others, 1985). In addition,
this is also the opposite relationship from what one would expect if remittances
functioned as investment flows.

Model Extensions and Implications

In this section we discuss further extensions and modifications to the model, so as
to accommodate other issues that have arisen in the literature on private incomes
transfers in general, and to test the robustness of our theoretical predictions.

9Note that despite the altruism of the immigrant, the moral hazard problem persists. This is because
the relative knows that at the margin the immigrant behaves as an altruist. This induces the relative to lower
his effort.

10The derivation of these expressions is shown in the Appendix.

11'The result, that altruistic transfers are compensatory in nature, is well established in the literature.
See, for example, Becker (1991), Cox (1987), among others.

12Timing the remittances so that they occur after output is realized will not solve this problem and in
fact will exacerbate it. This is discussed in more detail below.
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One issue is whether our theoretical results hinge on our assumption of asym-
metry in altruism that is present in our model. For example, one issue concerns the
impact of mutual caring or symmetric altruism, that is, the effect of remittances on
effort if the recipient shared the remitter’s altruism. Stark (1989), in the presence
of perfect and complete information, and in the absence of market considerations,
shows that unless mutual altruism is high and symmetric, the more selfish indi-
vidual will continue to free ride on the more altruistic benefactor. In this case,
Bernheim and Stark (1988) show that the altruist cannot even credibly commit to
a punishment strategy, and as a result, a moral hazard problem is present, even in
the absence of informational problems. In our case, this implies that remittances
will continue to have negative effect on effort. Chami and Fischer (1996), in a
model where informational asymmetry between the players is present, but in the
context of insurance markets, show similar results. That is, unless altruism is
mutual, and high enough, such that each individual values the other’s utility as
much as they value their own, moral hazard will continue to exist, leading to
lower effort and adverse insurance market reaction. Moreover, when the incomes
of the recipient and remitter are not identical, in particular, if the remitter’s
income is higher than that of the recipient—as it has to be the case for transfers
to be positive—symmetric altruism that is high is not enough to reduce the moral
hazard problem, a point made by Chami and Fullenkamp (2002).

Another extension would consider the case of merit goods, that is, when the
remitter cares about certain actions that he would like the recipient to undertake,
such as higher effort, U;(c;, ug, eg). Work by Becker (1991), Chami (1998), and
Mulligan and Philipson (1999) shows that the moral hazard problem is reduced
somewhat, but at the margin the benefactor continues to be an altruist and, as a
result, the remittances are still compensatory and as a result will continue to
reduce effort.

A further consideration is the timing of moves adopted in our model. The
model assumes remittances are chosen before the outcome is observed. A natural
question arises as to how would our results change should remittances follow out-
come realization. Bruce and Waldman (1990), in the presence of perfect and com-
plete information, show that delaying transfers would only lead to Buchanan’s
(1975) well known “Samaritan’s Dilemma,” where the recipient would overcon-
sume in the early stage and thus induce a higher transfer from the altruistic bene-
factor. Chami (1996), in a model with asymmetric information, shows that indeed,
effort will be lower in the case where transfers are delayed, than in the case where
the transfers are committed beforehand. In this case, having the “last word” does
not guarantee that the recipient’s effort will be higher than in the case where the
immigrant precommits to the transfer scheme. Hendrik (2000) shows that pre-
committing to such transfers is also welfare enhancing.

Finally, an important concern is how would our results change if such remit-
tances were not altruistically motivated, but were a result of co-insurance arrange-
ments among the family members? Arnott and Stiglitz (1991) consider a model
with mutual co-insurance arrangements among individuals in the context of insur-
ance markets characterized by moral hazard problems. When informational asym-
metries exist between partners, they show that such nonmarket co-insurance
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arrangements lead to lower effort by each recipient. The problem again is the
inability of each individual to verify the level of effort exerted by the recipient of
aid. They propose “peer monitoring” as the solution to the problem.

lll. Data and Estimation

Despite the large interest in immigrant remittances, empirical investigations have
tended to be limited by data problems. Simply gathering accurate data on remittances
is extremely difficult because many remittances are not channeled through the
payment system and therefore do not appear in the official statistics on remit-
tances. Thus, remittances tend to be studied one country or one migrant group at
a time, for which reasonable data are available. That is, one paper studies, say, the
causes of the remittances of Turkish guest workers living in Germany, and another
studies the causes of remittances sent to Pakistani families. The results, predictably,
are quite variable across studies, which hinders general inference.

In order to test the implications of our model, we collected a panel of aggre-
gate data on remittances from the World Bank’s World Development Indicators
database. The entire data set includes 113 countries for which worker remittances
are reported over the 1970-1998 period. It should be noted, however, that the num-
ber of countries for which there exist no less than 10 years of continuous obser-
vations is fewer than 50. Only eight countries have remittances data available over
the entire period. For the majority of countries, data are available only from the mid-
1980s. Even then, the continuity of the data is not assured. For several countries,
missing data are common. But spanning 113 countries over the period 1970-1998,
this data set is the most comprehensive one we are aware of in the remittances lit-
erature. Figure 1 shows the number of countries with data for selected subperiods.

In Table 1 and Figure 2, we present some general trends in remittances. The
striking element is the rapid increase in worker remittances starting in the early
1990s following a decade of near stagnation. The observed increase could be
explained by a real rise in remittances due to rising numbers of migrants around
the world. But technological developments in the banking industry have also
reduced the costs and increased the geographical reach over which transfers can
be sent through financial institutions. This could mean that transactions that pre-
viously went unrecorded were brought into the formal banking system during this
time, and therefore included in the official statistics. Since 1997, worker remit-
tances have declined sharply, mostly in low-income countries. For middle-income
countries, the level of remittances remained around $30 billion.

In addition to data on remittances, we also collected data on per capita GDP
from the PennWorld tables. Other variables used in the estimation are gross
domestic investment, inflation, education enrollment, and net private capital flows,
which are taken from the World Economic Outlook (WEQ). In Tables 2 and 3 we
present country-by-country indicators of the importance of worker remittances, con-
structed using the data on remittances and aggregate measures of income. In Table 2,
worker remittances as a fraction of GDP are reported in descending order. In
several countries, remittances account for more than 15 percent of GDP. In Table 3,
remittances are reported as a percentage of exports of goods and nonfactor
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Figure 1. Number of Countries with Data Available over the Specified Range
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‘Worker remittances

Table 1. Worker Remittances
(In millions of U.S. dollars, 1970-98)

1970-74 1975-79 1980-84 1985-89 1990-94 1995-98

1,456 11,958 23,352 27,549 42,967 59,402

Source: World Bank.

Figure 2. Worker Remittances by Region
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ARE IMMIGRANT REMITTANCE FLOWS A SOURCE OF CAPITAL FOR DEVELOPMENT?

Table 2. List of Countries and Worker Remittances
(In percent of GDR 1970-98)

Mean Maximum  Minimum  Std. Dev. Observations
Lebanon 34.8 64.0 17.3 17.7 9
Samoa 23.9 35.7 12.4 6.2 21
Eritrea 232 32.6 17.6 5.2 7
Yemen, Rep. 23.1 32.1 17.6 5.1 9
Tonga 18.9 32.3 11.8 6.3 15
Albania 16.8 22.4 11.6 4.0 7
Cape Verde 16.7 21.2 12.5 3.1 13
Jordan 16.2 24.0 2.1 6.9 29
Dominica 8.1 19.6 3.8 4.3 23
Kiribati 7.6 10.1 5.4 1.4 10
Egypt 7.2 13.5 0.3 4.0 29
St. Vincent and the Grenadines 7.0 9.1 5.8 1.2 10
Portugal 6.8 10.6 3.0 2.4 24
Morocco 6.5 8.5 5.3 0.9 24
Burkina Faso 6.4 10.3 34 1.9 25
Haiti 6.0 8.6 3.1 1.7 19
St. Kitts and Nevis 6.0 12.0 14 3.8 15
El Salvador 5.9 12.0 0.3 4.2 22
Grenada 5.6 7.2 3.9 1.3 13
Vanuatu 4.7 8.5 2.5 1.6 15
Sri Lanka 4.5 6.4 0.2 2.0 24
Pakistan 4.5 10.1 0.7 2.7 29
Benin 4.5 8.0 1.3 1.4 24
Somalia 4.4 9.5 1.0 34 5
Jamaica 4.4 12.0 1.0 3.8 23
St. Lucia 4.3 7.4 2.8 1.5 11
Nicaragua 4.3 9.4 0.5 3.2 7
Belize 4.3 9.9 2.1 2.4 15
Comoros 4.2 8.2 1.1 2.1 19
Tunisia 3.9 4.9 3.1 0.5 23
Antigua and Barbuda 3.9 15.2 1.6 3.9 11
Dominican Republic 3.8 8.4 0.8 22 29
Mali 3.7 5.9 1.9 0.9 23
Sudan 2.7 4.8 1.0 1.1 17
Croatia 2.5 3.0 2.0 0.4 6
Greece 24 2.8 1.9 0.3 22
Turkey 24 3.8 1.5 0.6 25
Bangladesh 2.2 3.6 0.0 1.1 24
Honduras 2.1 4.1 0.7 1.1 12
Senegal 1.9 2.6 0.5 0.4 24
Barbados 1.9 2.7 1.2 0.5 12
Malta 1.9 5.7 0.1 1.6 28
Sao Toma and Principe 1.8 10.0 0.0 2.7 13
Guatemala 1.8 24 0.5 0.7 11
Nepal 1.7 24 1.1 0.3 24
Seychelles 1.5 24 1.0 0.5 9
Algeria 1.3 3.1 0.5 0.8 22
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Cyprus
Costa Rica
Togo

India
Nigeria
Mexico

New Zealand
Guinea-Bissau
Philippines
Peru

Spain
Mauritania
Poland
Armenia
Colombia
Oman
Cameroon
Niger
Cambodia
Belgium
Djibouti
Namibia
Slovenia
Italy

Austria
Aruba
Panama
Indonesia
Congo, Dem. Rep.
Guinea
Madagascar
Trinidad and Tobago
Belarus
Ghana
Korea, Rep.
Zimbabwe
Brazil
Rwanda
Moldova
China
Paraguay
Lesotho
France
Suriname
Kyrgyz Republic
Switzerland
Bolivia
Chad
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Table 2. (Continued)

Mean

1.3
1.2
1.2
1.1
1.0
0.9
0.7
0.7
0.6
0.6
0.6
0.6
0.6
0.5
0.5
0.5
0.4
0.4
0.4
0.4
0.3
0.3
0.3
0.3
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.0

Maximum

1.8
1.3
2.0
29
53
1.4
1.0
0.9
1.3
0.7
0.9
42
0.6
0.7
1.8
1.1
0.8
0.9
0.5
0.5
0.3
0.3
0.4
0.5
0.4
0.3
0.4
0.8
0.3
1.1
0.4
0.7
0.2
0.4
0.3
0.3
0.4
0.3
0.2
0.5
0.7
0.1
0.1
0.2
0.1
0.1
0.7
0.1

Minimum

0.9
1.1
0.7
0.1
0.0
0.3
0.2
0.4
0.2
0.4
0.3
0.1
0.5
0.4
0.1
0.2
0.1
0.1
0.3
0.0
0.2
0.2
0.1
0.0
0.1
0.2
0.0
0.0
0.1
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.1
0.0
0.0

Std. Dev.

0.3
0.1
0.5
0.7
1.6
0.3
0.2
0.2
0.2
0.1
0.2
0.8
0.0
0.1
0.5
0.2
0.2
0.2
0.1
0.2
0.1
0.0
0.1
0.2
0.1
0.1
0.1
0.2
0.1
0.4
0.1
0.2
0.0
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.2
0.0
0.0
0.1
0.1
0.0
0.2
0.0

Observations

13
4
21
29
22
19
20
5
22
9
24
24
5
4
29
20
19
22
7
24
4
9
7
29
22
4
18
16
8
8
19
24
4
20
19
6
20
19
4
17
8
4
24
4
6
17
18
8
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Table 2. (Concluded)

Mean Maximum  Minimum  Std. Dev. Observations
Sweden 0.0 0.1 0.0 0.0 12
Hungary 0.0 0.1 0.0 0.0 4
Argentina 0.0 0.0 0.0 0.0 6
Norway 0.0 0.0 0.0 0.0 15
Lithuania 0.0 0.0 0.0 0.0 6
Romania 0.0 0.0 0.0 0.0 5
Gabon 0.0 0.0 0.0 0.0 11
Estonia 0.0 0.0 0.0 0.0 5

Sources: World Bank and IMF.

services. For many countries, remittances are the most important source of foreign
exchange.

The next step in describing our data is to examine the relationship between
worker remittances and per capita GDP growth using standard cross-section as
well as panel estimation. Our goal is to see what correlations exist in the data, par-
ticularly between remittances and GDP growth.

The cross section is constructed as the average over the 1970-1998 period.
The estimated equation is based on

Ay; = ap + aryo; + axl; + azwr; + e, 3)

where y is the log of real GDP per capita, yy is the initial value of y, I is the log of
investment to GDP ratio, and wr is the log of worker remittances to GDP. An alter-
native to (3) is to estimate the relationship between a change in worker remit-
tances, dlog(wr), and growth:

Ayi =qagy + ayyo; + axl; + azAwr; + e;. “4)

This specification better captures the dynamic nature of private transfers, and is
therefore preferred. Regional dummies are also introduced as well as other vari-
ables, such as the ratio of net private capital flows to GDP (npcf).

The idea of estimating a panel is to provide heterogeneity in the estimated
coefficients. Another advantage is to capture dynamic effects. We estimate the fol-
lowing specifications, with the objective of being as parsimonious as possible, first
because our dataset is relatively small, and second to limit the endogeneity prob-
lem. It should be noted that including variables used in the traditional empirical
literature, like education or macroeconomic instability, does not affect our results.

Common slope
Ayi = ag + aily + axAwrys + aznepf; + e &)

Equation (5) is estimated with and without regional dummies.
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Table 3. List of Countries and Worker Remittances

(In percent of exports of goods and nonfactor services, 1970-98)

Lebanon
Cape Verde
Albania
Eritrea
Samoa
Yemen, Rep.
Tonga
Burkina Faso
Jordan
Haiti
Sudan
Pakistan
Bangladesh
Egypt
Morocco
El Salvador
Portugal
Turkey
Comoros
Mali

Benin
Kiribati
Dominica
Somalia
Greece
India

Sri Lanka
Dominican Republic
Grenada
Nepal
Nicaragua

St. Vincent and the Grenadines

Tunisia

St. Kitts and Nevis
Vanuatu

Guatemala

Jamaica

Belize

Senegal

St. Lucia
Guinea-Bissau
Croatia

Honduras

Peru

Algeria

Sao Tomé and Principe
Antigua and Barbuda
Mexico

Colombia

Barbados

Spain

70

Mean

269.2
161.0
137.9
88.0
80.6
67.1
57.0
53.7
41.3
38.1
37.6
37.3
32.7
31.6
294
27.8
27.5
25.6
24.0
22.9
20.1
19.4
19.1
15.5
15.2
15.2
15.1
13.4
12.7
12.6
12.5
11.8
10.6
10.3
10.3
9.7
7.8
7.5
6.5
6.1
5.9
5.9
5.6
53
53
4.7
4.7
4.3
3.6
3.5
33

Maximum

355.7
1103.8
166.1
115.3
129.9
100.6
100.4
101.6
65.7
55.9
52.6
84.5
64.8
57.4
39.3
70.5
47.2
68.5
38.4
33.7
41.4
36.3
54.8
28.7
19.2
28.1
222
18.3
16.7
19.3
26.3
13.6
13.7
21.6
17.5
13.4
19.5
16.1
10.2
9.9
9.4
7.7
9.2
6.6
11.9
229
18.6
5.5
9.5
4.8
7.4

Minimum

166.2
55.2
120.0
65.8
34.1
46.3
11.1
21.8
14.1
23.6
13.7
9.3
2.0
2.7
19.9
0.9
9.2
7.8
7.0
14.0
6.4
12.1
7.1
29
11.1
3.9
1.4
2.8
9.2
7.3
3.2
9.9
1.7
2.5
5.6
3.4
2.1
43
1.3
42
3.5
3.4
2.9
3.0
1.8
0.1
1.8
3.0
0.6
2.5
1.8

Std. Dev.

73.8
218.9
17.7
20.7
225
18.6
24.0
19.0
16.6
9.7
11.7
25.1
15.5
15.8
53
22.3
12.3
19.4
10.1
4.9
8.6
7.9
13.1
11.2
2.8
6.8
6.7
4.6
2.7
32
7.5
1.2
1.8
6.8
3.9
35
5.7
3.8
1.8
1.9
2.4
1.6
1.9
1.1
29
6.4
4.9
0.9
2.9
0.7
1.8

Observations

9
22

7

7
22

9
19
25
29
19
17
29
24
29
24
22
24
25
19
23
24
10
23

5
22
29
24
29
13
24

7
10
23
15
15
11
23
15
24
11

5

6
12

9
22
13
11
19
29
12
24



Armenia
Togo
Seychelles
New Zealand
Cyprus
Nigeria
Philippines
Malta
Costa Rica
Poland
Niger
Cameroon
Cambodia
Brazil
Mauritania
Congo, Dem. Rep.
Italy
Rwanda
Madagascar
Oman
China
Guinea
Indonesia
Austria
Djibouti
Ghana
Belgium
Zimbabwe
Namibia
Belarus
Slovenia
Korea, Rep.
Trinidad and Tobago
Bolivia
Lesotho
Chad
Paraguay
France
Panama
Kyrgyz Republic
Moldova
Argentina
Uganda
Switzerland
Aruba
Sweden
Hungary
Suriname
Romania
Norway
Lithuania
Gabon
Estonia

Table 3. (Concluded)

Mean

3.1
3.1
2.7
2.7
2.6
2.5
2.5
2.5
22
2.1
2.0
1.8
1.7
1.5
1.4
1.3
1.3
1.1
1.0
0.9
0.7
0.7
0.7
0.7
0.7
0.6
0.6
0.6
0.5
0.5
0.4
0.4
0.4
0.4
0.4
0.3
0.3
0.3
0.3
0.3
0.2
0.2
0.2
0.2
0.1
0.1
0.1
0.1
0.1
0.0
0.0
0.0
0.0

Sources: World Bank and IMF.

Maximum

4.1
4.6
4.3
33
4.0
16.0
4.1
10.1
2.6
22
4.4
33
2.9
5.5
11.7
2.6
32
3.6
24
1.8
23
4.7
1.4
0.9
0.7
1.6
1.0
1.2
0.6
0.6
0.6
0.7
1.5
4.7
0.5
0.9
1.5
0.5
0.6
0.4
0.3
0.3
0.2
0.2
0.2
0.2
0.1
0.1
0.1
0.1
0.0
0.0
0.0

Minimum

2.6
1.4
1.6
0.5
1.9
0.0
0.6
0.1
1.6
1.9
0.7
0.3
1.0
0.0
0.2
0.3
0.1
0.2
0.0
0.5
0.1
0.0
0.1
0.3
0.6
0.0
0.0
0.0
0.4
0.4
0.2
0.1
0.0
0.0
0.3
0.0
0.1
0.2
0.0
0.1
0.1
0.1
0.1
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Std. Deyv.

0.7
1.1
0.9
0.6
0.6
4.5
0.9
2.4
0.4
0.1
1.1
0.8
0.8
1.7
2.3
0.8
0.9
0.9
0.8
0.3
0.7
1.6
0.4
0.2
0.1
0.5
0.3
0.4
0.1
0.1
0.2
0.2
0.5
1.1
0.1
0.3
0.5
0.1
0.2
0.1
0.1
0.1
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Observations

4
21
9
20
13
22
22
28
4
5
22
19
-
20
24
8
29
19
19
20
17
8
16
22
4
20
24
6
9
4
7
19
24
18
4
8
8
24
18
6
4
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One-way fixed effects

Ayir = ag; + aily + aAwry; + aznepfis + e (6)

Two-way fixed effects
Ay = ag; + ait + arly; + axAwry + aznepfi; + e (7)

The results of these estimations are in Tables 4 to 8, where Table 4 shows the
results for using the log of worker remittances over GDP and Table 5 shows the
results for using the growth rate of this variable. The main result of interest is that
there is a robust negative correlation between the growth rate of immigrant remit-
tances and per capita GDP growth. The coefficient estimates on worker remit-

Table 4. Worker Remittances and Growth: Cross-Section Estimation OLS
(In percent of GDR 1970-98)

Dependent variables: 1 1T I
Real GDP growth Quadratic
Constant —0.009 —0.009 —0.011
(—0.588) (=0.505) (=0.650)
Log(yo) 0.0004 0.001* 0.001%**
(1.213) (1.755) (2.175)
Log(I/GDP) 0.014%* 0.014%* 0.014%*
(2.725) (2.613) (2.599)
NPCF/GDP 0.056 0.064*
(1.425) (1.640)
WR/GDP —0.006 —0.039 0.072
(-0.222) (-1.463) (1.006)
(WR/GDP)?2 —0.443%*
(-1.669)
East Asia 0.003 0.003
(0.505) (0.576)
Eastern Europe and Central Asia —0.016%#%*%* —0.014%#%%*
(-3.317) (=3.137)
Middle East and North Africa 0.007 0.007
(1.193) (1.240)
South Asia 0.005 0.004
(0.630) (0.507)
Western Europe —0.009 —0.007
(-1.473) (-1.200)
Sub-Saharan Africa —0.004 —-0.004
(=1.108) (=0.97)
Number of countries 113 113 113
R-squared 0.07 0.25 0.27

Note: Value of t statistics in parentheses; * significant at 10 percent; ** significant at 5 percent;
*#% significant at 1 percent.
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Table 5. Worker Remittances Changes and Growth:
Cross Section Estimation OLS

(1970-98)
Dependent variables: Real GDP growth | 11
Constant 0.003 0.002
(0.156) (0.105)
Log(yo) 0.001 0.001%#*
(1.32) (2.101)
Log(I/GDP) 0.010%* 0.011*
(2.056) (1.922)
NPCF/GDP 0.057
(1.433)
Dlog(WR) —0.013** —0.011%**
(-2.454) (-2.036)
East Asia 0.0003
(0.071)
Eastern Europe and Central Asia —0.014%#%**
(-2.969)
Middle East and North Africa 0.004
(0.721)
South Asia 0.004
(0.548)
Western Europe —0.008
(-1.412)
Sub-Saharan Africa —0.005
(-1.338)
Number of countries 111 111
R-squared 0.11 0.25

Note: Value of t statistics in parentheses; *, **, and *** significant respectively at 10, 5, and
1 percent.

tances generally have at least marginal statistical significance and in some speci-
fications the estimates are highly significant.

In Tables 6 to 8, we present panel data estimation using different specifications
in order to check the robustness of the results. In general, Tables 6 to 8 present one
similar set of specifications tested across different samples. Table 6 shows the
results from using the full sample (1970-1998), while Table 7 shows the results
for the 1985-1998 time period. Table 8 displays results when only those countries
with 10 or more years of continuous data are used over the 1985-1998 period.
Each of these tables contains several different sets of estimates, depending on what
slope specification is used. Each estimation includes the investment to GDP and
worker remittances to GDP ratios as explanatory variables. Depending on the spec-
ification, we add the ratios of net private capital flows over GDP, and inflation to
see how the results are affected. In most cases, we find a negative and significant
relationship between remittances and growth. Over the period 1985-98, the results
are stronger and more consistent (Table 7). When restricting the sample to those
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Table 6. Worker Remittances and Growth: Panel Estimation

(1970-98)
1 I I v
Common slope
Dependent variables: and regional Common slope 2-way
GDP per capita growth Common slope dummies and NPCF fixed effects
Constant —0.1050%** 00972 —0.0979%**
(-9.269) (=7.345) (=7.810)
LOG(I/GDP) 0.0384 % 0.0347%** 0.0360%** 0.0567***
(10.523) (8.628) (9.060) (7.470)
dlog(WR/GDP) —0.0044* —0.0044* —0.0031 —0.0050*
(-1.707) (-1.704) (-1.213) (-1.886)
NPCF/GDP 0.0004*
(1.884)
East Asia —0.0021 —0.0028
(-0.429) (-0.572)
Eastern Europe and Central Asia 0.0117 0.0116
(1.373) (1.390)
Middle East and North Africa 0.0022 0.0023
(0.527) (0.558)
South Asia 0.0146%** 0.0149%**
(2.975) (3.091)
Western Europe 0.0051 0.0054
(1.130) (1.223)
Sub-Saharan Africa —0.0108*** —0.0094 %
(-2.962) (-2.593)
Number of countries 83 83 83 83
R-squared 0.08 0.10 0.11 0.17

Note: Value of t statistics in parentheses; * significant at 10 percent; *** significant at 1 percent.

countries with at least 10 years of continuous observation, the magnitude of the
negative effect is increased (Table 8). This section reinforces the results obtained
in the cross-section specification. Not only do remittances in low-growth countries
tend to be higher, but also higher remittances within a country are associated with
lower growth.

Another way to examine the correlation between income and remittances is to
estimate a remittance-determination equation,

wrip = ap + a1(yi — Yus)i—1 + ao(ri — rug): + vin, (8)

where wr is the log of worker remittances divided by GDP, y is per capita output,
and r is a real deposit or money market interest rate. The estimated coefficient on
the income gap variable gives more evidence for the model’s implication that
remittances are compensatory transfers. If this coefficient is negative, this indi-
cates that remittances increase when income in the home country is relatively
depressed. This equation was also estimated country by country.
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Table 7. Worker Remittances and Growth: Panel Estimation

Dependent variables:
GDP per capita growth

Constant
LOG(I/GDP)
dlog(WR/GDP)
NPCF/GDP
Inflation

East Asia

Eastern Europe and
Central Asia

Middle East and
North Africa

South Asia

Western Europe

Sub-Saharan Africa

Number of countries
R-squared

Common
slope

—0.0978%**
(-7.569)
0.0361%**
(8.680)
—0.0054*
(~1.876)

83
0.09

(1985-98)
11

Common
slope
and regional
dummies

—0.0827 %
(=5.766)
0.0323%*
(7.107)
—0.0051*
(-1.778)

-0.0026
(-0.494)
0.0106

(1.153)
—0.0070
(~1.482)
0.0108*
(1.887)
0.0033
(0.651)
—0.0143%#*
(-3.550)
83
0.12

I v \Y%
Fixed
Common 2-way effects
slope fixed and
and NPCF effects inflation
—0.0823***
(=5.746)
0.0319***  0.0670%**  (0.0551***
(7.039) (6.562) (6.697)
—0.0052* —0.0059*%*  —0.0056*
(-1.803) (=2.005) (-1.722)
0.0004**
(1.966)
—0.0044 %
(—2.680)
—0.0030
(=0.569)
0.0102
(1.120)
—0.0067
(-1.420)
0.0110%*
(1.922)
0.0036
(0.704)
—0.0138***
-3.407)
83 83 83
0.12 0.38 0.27

Note: Value of t statistics in parentheses; * significant at 10 percent; ** significant at 5 percent;
*#% significant at 1 percent.

The results from this estimation are presented in Table 9. The estimated co-
efficient on the income gap is negative and significant, as the theory predicts. The
result is also robust when the equation is estimated country by country. Of 49 coun-
tries, 29 had negative coefficients on the income gap and of these, 13 were statisti-
cally significant. Only four of the positive coefficients were significant. This
evidence supports the idea that a primary function of remittances is to compensate
their recipients for bad economic outcomes, such as low output.

The contrast between the negative correlation of remittances with GDP growth
and the positive correlation of foreign direct investment (as part of net private cap-
ital flows) with GDP growth is strong evidence that remittances should not be con-
sidered equivalent to capital flows. Chuhan, Claessens, and Mimingi (1998), and
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Table 9. Determinants of Worker Remittances
I

Dependent variables: Worker remittances in percent of GDP Fixed Effects (IV: Income Gap)
Income gap between country i and the USA —16.98%**
(-5.28)
Real interest rate gap between country / and the USA 0.02
—0.13
Number of observations 597
Number of countries 49
R-squared 0.87

Note: *** indicates significant at 1 percent level.

Sarno and Taylor (1999) find that in the case of portfolio flows, economic growth
(as proxied by credit ratings, which are strongly procyclical) has a strong positive
relationship with capital flows. Similarly, Ram and Zhang (2002), as well as
Rajan, Siregar, and Sugema (2003) show that foreign direct investment (FDI) is
positively associated with output growth during the decade of the 1990s.

IV. Conclusion

In this paper, we have developed a model for examining the causes of remittances
that yields a simple test of whether remittances behave like capital flows. Using
the model, we show that altruistically motivated remittances intend to compen-
sate their recipients for bad economic outcomes, and so should have a negative rela-
tionship with income growth. Capital flows such as FDI, on the other hand, are
profit driven, and have a positive correlation with GDP growth. Our empirical esti-
mations reveal considerable evidence that remittances tend to be negatively corre-
lated with GDP growth, suggesting that they are compensatory in nature. We
believe that this demonstrates that remittances differ greatly from private capital
flows in terms of their motivation. Remittances do not appear to be intended to
serve as capital for economic development, but as compensation for poor economic
performance.

The negative correlation between immigrant remittances growth and per
capita GDP growth is an intriguing finding. We offer this result as a stylized fact
to be further investigated. The main question that our findings raise is, what are
the effects of remittances on economies that receive large remittance transfers?
Now that it is clear that remittances are not intended to serve as capital flows, it
becomes less clear what kinds of economic impacts we should expect from them.
For example, policies that are predicated on the presumption that remittances have
similar uses and effects as other private capital flows may have unintended conse-
quences. Our model points to the impact of remittances on the incentives of recip-
ients, where remittances are used as a substitute for labor income. If these
remittances are used by recipients to reduce their labor supply and labor market
participation, then it is possible that economic activity will be adversely affected.
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Another concern would be the incentive effects of these remittances on govern-
ments in the recipient countries, who may view such transfers as stable source of
insurance.!3 A thorough analysis of the impact of these remittances on the recipient
countries is outside the scope of the present paper, and is the subject of ongoing
research.14

APPENDIX
Taking the differential of the first-order condition for the worker:

* ’ ’ ’
eTEai=— (MRL_MRH,,)p 7 <0
ot (tgy — ugy)p” — v

* ’ ’
e;k = ae =~ uRLp ” ’” < 0
ow, (g, — Ugy)p” — v
* ’ ’
6‘? = ae == _uRHp” ” > 0.
owy (Up, — Upy)p” = v

Writing out the second order condition for transfers gives

_ 0’EU,

Gy = B{PNd — ah) eT + PEBu] + (1 = B ]

A

Rearranging terms, we have

azEU , P,e* U, , ko ” ”
A= (at)zl = BPuRL{ P‘ + Mi - Pevuiy + u+ Bl — Pugy.
RL

Note that all the terms save the one in braces are negative, thus a sufficient condition for the
concavity of the immigrant’s surplus function is:

*k

_ ” Pl ’
# >4 ,where i = 1, 2. (A.1)
Uy P

The above assumption implies that a sufficient condition for an interior solution to the
immigrant’s problem is that the relative is sufficiently risk averse, such that the direct impact of
a change in his wealth on his marginal utility of wealth, in the bad state, exceeds the indirect
impact of wealth on the probability of a low output occurring through its effect on the relative’s
effort.

To sign the derivative of #* with respect to B, differentiate the first-order condition for the
immigrant (3):

dr* _ —[pur. + (1 = plugy] >0
dp A '

13See Barajas and others (2004).
14See Chami, Fullenkamp, and Jahjah (2003).
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For the derivative of #* with respect to wy, we have

or* _ _ Bl(L — plugy + (up. — ugy)p’es] <0
owy A ’

Finally, for the derivative of r* with respect to w;, and using the sufficient condition A.1,
we have

E _ _ Blpur, + (ur. — ury)p'es ] <0
ow, A ’
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