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Abstract

This paper investigates the impact of workers’itemces on equilibrium real exchange
rates (ERER) in recipient economies. Using a soyah economy model, it shows that standard
“Dutch Disease” results of appreciation are suliithyrweakened or even overturned depending
on: degree of openness, factor mobility betweeneim sectors, and countercyclicality of
remittances; the share of consumption in tradalaled;the sensitivity of a country’s risk premium
to remittance flows. Panel cointegration techniques large set of countries provide support for
these analytical results, and show that ERER agii@a in response to sustained remittance
flows tends to be quantitatively small.
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International economic integration in the early* 2&ntury is conventionally thought of in
terms of increased openness to trade in goodsamitas, as well as a dramatic increase in the
volume of capital flows. The 2kcentury experience is sometimes contrasted withdahthe last
wave of globalization at the end of thé™@ntury, when increased integration on both o$¢ho
dimensions was also accompanied by large wavegerhiational migration. However, this
contrast is probably overdrawn, as increases érnational flows of labor services have also
been characteristic of the current wave of glolagilin, and the impact of these factor movements

is increasingly making itself felt in the interratal economy.

A particularly dramatic manifestation of this fagthe sharp recorded increase in flows of
worker remittances to the large number of develpgpountries that have been the source of these
flows of labor services. In recent years, many st@intries have witnessed significant increases
in remittance flows, to the point that their sdaées come to dwarf that of other types of resource
inflows, whether development assistance, foreigectlinvestment, or other types of capital
flows. In 2007, remittance flows to Sub-Saharario&fwere equal in magnitude to flows of
official development assistance, for example. Rtamce flows now account for some 17 percent
of GDP and 77 percent of exports in El Salvadod, aer 20 percent of GDP and nearly 50
percent of exports in Honduras. In these countrasittance flows are more than five times

larger than FDI flows.

Unlike capital flows, remittances do not entad ttreation of external debt with future



repayment obligations; unlike foreign developmessistance, they do not come encumbered with
a variety of political and economic conditions withich the recipient country must comply.
Despite these virtues, however, large inflows ofkeo remittances have been perceived as
posing macroeconomic challenges for the recipienntries' One specific challenge is that

large inflows of worker remittances could leadhiie emergence of “Dutch disease. That is,
remittance inflows could result in an appreciatidrthe equilibrium real exchange rate that would
tend to undermine the international competitiverestomestic production, particularly that of

nontraditional exports.

Accordingly, the purpose of this paper is to aralthe effect of worker remittances on
the equilibrium real exchange rate in recipientreaas. Our specific concerns are to investigate
analytically the conditions under which an incremseorker remittances would indeed tend to
appreciate the equilibrium real exchange rate tafting some empirical evidence to bear on
this issue. For the analytical component our syais to use a simple “workhorse” model of a
small open economy to derive the standard resaitath increase in remittance inflows results in
an equilibrium real appreciation, and then invedgghe conditions under which this conclusion
could be reversetl. Our main conclusion is that the “benchmark’eceswhich a permanent
increase in the flow of worker remittances resultan appreciation of the long-run equilibrium
real exchange rate comparable to that which wagdlt from a similar permanent increase in the
receipt of exogenous international transfers @tlar special one: reasonable modifications in the

modeling of the factors driving remittances, othe various macroeconomic roles that

! For an overview, see Chami et. al. (2008).
2 We will apply a model previously used in Monti&b@9) to explore the determinants of the equilibrieal
exchange rate.



remittances may play, could moderate or even sevitie expected impact of remittance flows on
the equilibrium value of the real exchange ratle implication is that the presumption that a
permanent increase in workers’ remittances causeppreciation in the long-run equilibrium

real exchange rate is too facile: the complicategnmeconomic roles that remittances play in
recipient economies allow for a multiplicity of ilsle outcomes, and the issue is therefore an
empirical one. We investigate this issue empilyday applying panel cointegration techniques,
employing the largest set of countries for whicmiteance data are available. After controlling
for a large number of fundamental determinanthiefequilibrium real exchange rate we find that
despite the theoretical ambiguities, the empirgsédience is indeed consistent with an
appreciation of the equilibrium real exchange mteesponse to a sustained inflow of workers’
remittances, but the empirical effects that we fanel quantitatively very small. The implication

is that the presence of substantial remittancewslneed not necessarily pose a challenge to an

export-oriented development strategy.

The paper is organized as follows. The next gagirovides an overview of the scale of
the remittance phenomenon. Section Il describesitialytical framework, derives the standard
result within that framework, and considers howeatté#nces both in the factors driving
remittances as well as in the impact of remittarmesther macroeconomic variables may affect
the equilibrium value of the real exchange ratecti®n Il reviews previous empirical work on
the effects of remittances on the equilibrium eeathange rate, based both on individual country
studies as well as on panel data. Our own patiel@es are presented in Section IV. The final
section summarizes and concludes. Appendix A pesva formal analysis of the model

described in Section II, while Appendix B providesst of the countries used in our empirical



work.

I. How important are remittance flows?

Flows of workers’ remittances appear to have beereasing sharply in magnitude during
recent years. While related impressionistic evigesuggests that most of this increase is real, it
is not possible to assess its magnitude conclysiteelcause part of the increase in recorded flows
may simply reflect improved recording systems. &ftwless, taking available data at face value,
remittance inflows averaged over 4 percent of G@rRafgroup of 128 countries that have
remittance data over the past decade (1998-200Mpared to 3.7 percent over the entire 1970-
2007 period, and by 2007 they had increased to Dypercent of GDP (Table 1). Figure 1
documents that, while remittance inflows had bee@amincreasing trend since the early 1970s,
they increased particularly sharply in the aggregater the past decade.

Table 1. Developing Countries: Workers' Remittances (in percent of GDP)

1970 - 2007 1998 - 2007 2007
Mean workers' remittances-to-GDP ratio across
countries and time 3.7 4.2 5.1
Maximum workers' remittances-to-GDP ratio across
countries and time 45.4 45.4 45.4
Number of countries 128 118 110
Number of observations 2,235 988 110
Cross-country standard deviation 5.0 5.7 7.7

Source: World Bank WDI Database, International Monetary Fund WEO Database, and authors'
calculations.



Figure 1. Worldwide Workers' Remittances, 1970-2007
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Table 2 compares the size of remittance inflows what of other foreign exchange flows
for developing countries. As shown in the tablejiteance inflows dwarf official transfers,
official capital flows, and non-FDI private capitaflows. Their importance as a source of
foreign exchange is also demonstrated by the lfett in the aggregate, they amount to some 30

percent of the total exports of developing coustrie



Table 2. Developing Countries: Workers' Remittances in Relation to Selected Balance of Payments

Inflows
Ratio of Workers' Remittances to
Official OflelaI an_ate
Capital Capital Exports
Transfers
Flows Flows
Recent period, 1998-2007
Mean across countries and time 14.8 18.3 2.4 0.3
Maximum country average 289.2 810.1 38.8 4.4
Cross-country standard deviation 42.3 89.0 5.6 0.6
Recent observation: 2007
Mean 19.2 9.6 2.4 0.3
Maximum 186.2 142.8 52.8 7.2
Cross-country standard deviation 35.7 21.7 8.1 0.9

Sources: World Bank WDI Database, International Monetary Fund WEO Database, and authors'
calculations.

There is a substantial amount of variation acregsons as well as across individual
developing countries in the magnitude of remittaremeipts. As shown in Figure 2, remittance
receipts are much larger in Asia and Latin Ametien in Africa, Central and Eastern Europe,
and the CIS countries, largely because of the |#oges received by economies such as India and
Mexico. The largest remittance recipients scale@DP are shown in Figure 3. While by this
measure the largest recipients tend to be smaticuoes with large diasporas, large countries
such as Nigeria and Bangladesh also receive remodtaflows that are in excess of 10 percent of

GDP.



Figure 2. Workers' Remittances by Region: Developing
Countries, 1980-2007
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Il. Effects of remittances on the equilibrium realexchange rate: theory

In this section we will investigate the implicat®of standard theory for the effects of
worker remittance flows on the recipient econonggsilibrium real exchange rate, and will
consider how these implications would be affectedimple modifications to the standard

framework. The model underlying the analysis @ gection is described formally in an



appendix, which also derives the results descridstolw.

1. Analytical framework
To examine the effects of remittance inflows oneQailibrium real exchange rate, we
consider a small open economy with a fixed nomaxahange rate and flexible domestic wages
and prices. The economy has a two-sector “dependent econonoglyation structure, with
traded and nontraded goods production sectorsxel fabor force moves freely between the two
sectors. In this setting, the supply of tradeddgodepends directly, and that of nontraded goods
inversely, on the real exchange rateneasured as the relative price of traded gootirims of

nontraded goods.

Nontraded goods are purchased by the househdlat sescwell as the government.
Household demand for nontraded goods increasegoet#éhreal household consumption
(measured in units of traded goods) as well as eafhreciation of the real exchange rate (which
makes nontraded goods relatively cheapeWe take the government’s demand for nontraded
goods to be exogenous. Since an increase inhoteehold consumption expenditure increases
the demand for nontraded goods, maintaining equlfin the market for nontraded goods,
which we refer to as “internal balance,” requireaga exchange rate appreciation, which
simultaneously increases the supply of nontradedigand reduces the demand for them. This

relationship is depicted graphically as the lodigfor internal balance) in Figure 4. For the

3 The assumption of flexible domestic wages and pris@n innocuous one, since any meaningful defmif the
equilibrium real exchange imposes full employment.

* We assume a unitary elasticity of substitutiosonsumption between traded and nontraded goods.
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reasons mentioned above, this locus must haveaineglope.

Figure 4 Determination of the equilibrium real exchange rate

C*

The equilibrium real exchange rate is that whickimsultaneously consistent with internal
as well as external balance, where the latterfiaeld as a current account deficit/surplus equal to
the “sustainable” value of capital inflows/outflowsVe define the latter as the rate of capital
inflow (or outflow) required to sustain the valuketloe economy’s real international investment
position at its steady-state level. In turn, tteady-state value of the economy’s international
investment position is determined as follows: weuase that the economy is financially open,
and faces a risk premium in international finanomarkets that is a decreasing function of the
economy’s real international investment positiohi@h has the implication that more indebted
economies face higher risk premia). This realretecost of funds determines the domestic real
interest rate in steady state. For the econonaytéin a steady-state equilibrium, that real irdere

rate must equal the exogenously-given househatdofdime preference, so that household
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consumption is neither increasing nor decreasimy tne. Thus the steady-state value of the
international investment position is that whichquoes a risk premium that equates the
economy’s real interest rate to the rate of tinefgrence. The sustainable value of capital flows
is the product of the steady-state value of theegty's international investment position and an

exogenous world inflation rate.

The current account balance is the sum of the toathnce, remittance inflows, and the
interest payments/receipts associated with thetcgannternational investment position. The
latter is the product of the nominal interest @teexternal debt/assets (given by the rate of time
preference plus the world inflation rate, both dfieh are exogenous) and the steady-state
international investment position. The trade baéamn turn, is the difference between domestic
output of traded goods, which is an increasing tionoof the real exchange rate, and the sum of
household and government demand for such goodssétold demand is proportional to
household consumption expenditaravith the factor of proportionality equal to theght of
traded goods consumption in the household’s ufilibction plus transactions costs per unit of
real consumption. The latter are used to motitteeeholding of money in the model, and are
arbitrarily assumed to be incurred in the formrafied goods (but see the discussion of this issue
below). We take government demand for traded gtmte exogenous. In this setup, an increase
in steady-state real household consumption reqairegl exchange rate depreciation, which
maintains external balance by shifting domesticdpobion to traded goods. This implies that the

external balance locus must have a positive slopégure 4.

® Note the implication is that more ‘impatient” econies will be larger steady-state net debtors.
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The equilibrium real exchange rate is defined lgyithersection of the internal and
external balance loci at point A in Figure 4, asndhbelece*. Note that the steady-state value of

household consumption is determined simultaneowgtythat of the real exchange rate.

With this analytical framework in hand, we can nexamine how the equilibrium real
exchange rate responds to a change in remittafioavé) which affects the positions of the IB
and EB curves. We will consider several cases firbt two cases focus on the factors driving
remittances, while the last two consider how tHea$ of remittances on the equilibrium value of
the real exchange rate are altered if remittanage bther macroeconomic effects - specifically,
if they affect the risk premium faced by the reerdicountry and if they enter household utility

functions directly.

2. Exogenous remittances

Consider first the standard case, in which remitts are treated as exogenous inflows,
similar to the receipt of foreign grants. Remit@ameceipts represent an addition to household
incomes equal to the amount of remittances. Al,ghey appear as an additive term in the
economy’s aggregate budget constraint, given baxitsrnal balance conditién.Accordingly,
the effect of a permanent increase in the recéipgroittances is to shift the external balance
locus to the right -- an increase in remittancevi@llows a higher level of household

consumption to be consistent with external balai@ unchanged value of the real exchange

® In terms of the formal model in the appendix, ranices enter as an additive term in the housdhaldet
constraint (6), in the dynamic equation (21)dpand in the steady-state equilibrium condition)(28
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rate. There are no direct effects on the inteoaénce locus, so the equilibrium is at B in Figure
5, with an increase in the level of remittancesiiteégy in an equilibrium readppreciationand an

increase in private absorption. This is the steshdesult.

How robust is this result? While the directiortloé effect is unambiguous, its magnitude

depends on two factors that are likely to be ecorapecific:

a. The share of traded goods in domestic absorp#anincrease in this share reduces the impact
of remittance flows on the equilibrium value of tleal exchange rate. The reason is
straightforward: a larger share of traded good¥oimestic absorptiomeans that more of the
increase in consumption induced by remittancesvw®idd to traded goods, which reduces the
impact of larger remittance receipts on the curasgbunt, since a deterioration of the trade
balance partly offsets the larger remittance flo@saphically, this implies a smaller shift in the
EB curve.

b. The curvature of the domestic production poksds frontier (PPF), which depends on the
strength of diminishing returns in production. Maeaker are diminishing returns, the less
concave the PPF, and therefore the smaller thegehiarthe real exchange rate required to restore
steady-state equilibrium in response to a permastearge in remittance flows. Graphically, a
less concave PPF generates flatter internal amdrattbalance loci, and therefore a smaller
equilibrium change in the real exchange rate fgivan horizontal displacement in the external

balance locus.
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In short, we would expect more open economies,@oas with more flexible labor
markets, and economies in which the traded goattsrsis intensive in factors that are also used
in the production of nontraded goods (e.g., unsttitbr semi-skilled labor) to display a smaller
response of the equilibrium real exchange ratedoaamge in remittance flows. This being said,
however, these factors affect only tneantitativeresponse of the equilibrium real exchange rate.
Qualitatively, our analysis up to this point is s@tent with the conventional view that an
increase in remittance flows should be associatddam appreciation of the equilibrium real

exchange rate.

Figure 5. Effects of an increase in remittances atie equilibrium real exchange rate
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3. Induced remittances

We now explore how this conclusion may be affettednodifications in the model. The
most drastic simplifying assumption in the analggdisve is that remittances simply represent an
exogenous income flow. An alternative model ofiteances would view them as responsive to
domestic household incomes — i.e., family membenking abroad remit to the domestic
economy when their relatives who have remainednokaiie experiencing low household

incomes, and are less generous when domestic fmldsebomes are high.

To see how this more realistic description of réamite behavior would affect the model,
suppose that remittance inflows consist of two congmts: an autonomous component and a
component that is a decreasing function of domestitincome, measured in units of traded
goods. Under this assumption, total remittanclews become endogenous in the external
balance condition. Because a real exchange ratedation reduces domestic real income (by
reducing the traded-good value of nontraded gooaldyation), it would tend toncreasethe
level of remittances. The implication is that tependence of remittances on household income
strengthens the effect of the real exchange rateenurrent account, because it simultaneously
increases output of traded goadwlincreases the level of remittances. Graphicély,slope of
the EB curve becomes flatter. Since the slopé®iB curve is unaffected, the implication is that
a change in autonomous component of remittancésvihield have the same impact on the
horizontal position of the EB curve as in the dasehich remittances are exogenous would now

have aveakereffect on the equilibrium real exchange rate. fdsson is that autonomous
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changes in remittances will give rise to real exgjearate changes that are opposite in sign to
those of the change in autonomous remittancestharscto changes in real income that are of the
same sign as the change in autonomous remittanegsdémittances and real income will be

positively correlated), which in turn will induceraversal in remittance flows.

In short, allowing for induced remittances in tfashion weakens, but does not reverse,

the conventional view about the effect of remiteaflows on the equilibrium real exchange rate.

4. Effects operating through the risk premium

In the two cases analyzed previously, workers'itramces affected the recipient economy
only through their direct effects on national in@mnin practice, however, the channels through
which remittances influence the recipient econonay ime more complicated, and as we will now
show, these additional channels may altegihaitative effects of remittances on the equilibrium

real exchange rate.

Going back to the case of exogenous remittamaee that for changes in exogenous
remittances to affect the steady-state equilibniead exchange rate, these changes must be
permanent. But if a country experiences a perntacteange in remittance receipts, the
capitalized value of those receipts representsaagdin its national wealth and thus should affect
the risk premium that it faces in internationalit@markets, just as would a resource discovery
or a long-lasting improvement in the country’s terofitrade. The IMF, for example, has found

empirical evidence that changes in remittance flbaxge significant effects on country credit
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ratings (see IMF 2005).

To capture this channel, assume thatishgpremium faced by the domestic economy
depends on its international investment posiplusthe capitalized value of its “permanent”
remittance inflows.To see how this modification affects the previoesult note that, since the
steady-state risk premium is determined by the dtimeate of time preference and the world
real interest rate, it cannot be affected by chamgeemittance flows in the steady state.
Consequently, the “remittance-inclusive” value afianal wealth must be unaffected in steady-
state equilibrium by a permanent change in theevafuemittance flows: such a change must be
offset by a change in the country’s internationakistment position. This surprising result has a
simple interpretation: on impact, a permanent iasee say, in the size of remittance inflows gives
rise to an increase in domestic absorption in #meesdirection. But contrary to what happens
when the country’s borrowing costs are assumee tanaffected by remittance receipts, in this
case the reduction in the country risk premium aedua temporary increase in absorption that
actuallyexceedshe increase in the value of remittance flows sgayithe country’s net
international investment position to decrease tinee until it exactly offsets the change in the
capitalized value of remittance flows, leaving temittance-inclusive stock of national wealth

unaffected in steady state.

The implications for the equilibriumal exchange rate are important. As in the presio

subsection, the internal balance condition is ungbd. Moreover, it is easy to see that a change

in the permanent value of remittances has no effieche external balance locus under the
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assumption that the risk premium depends on thigatizpd value of the remittance stream. The
reason is that, since an increase in remittané@wvsfmust reduce the economy’s international
investment position by an amount equal to the ptegue of the increased inflows, it must
reduce the country’s steady-state interest incoynexactly the amount of the increase in
remittance inflows. The positive impact of an irage in remittance flows on the current account
is therefore exactly offset by a reduced flow dérest income due to a deterioration in the
country’s steady-state net investment positione iftplication is that an increase in remittance
flows has no effect on the EB locus, and thus Isdlke long-run equilibrium real exchange rate

unchanged.

The upshot is that the conventional presumptianiticreases in workers’ remittances
causes the equilibrium real exchange rate to ajgtesigo longer holds when the effects of

remittance flows on country risk premia are tak&n account.

5. Effects operating through household utility fiioes

Up to this point, the analysis has assumed tmaitt@nce receipts are like any other form
of income, in that they affect the resources abglégo households and therefore the level of
household spending, but have no effect on housgirefdrences over the composition of
consumption. It is possible, however, that thegtoof remittances could affect household
preferences. If so, the effect of remittance fqgtsedn the long-run equilibrium real exchange rate

would also be affected.
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To take an extreme case, suppose that househaldsedall remittance income to the
purchase of traded goods. For this to be the casgttances must not be regarded by households
in the aggregate as simply another source of incbotemust directly influence how the
representative consumer values different typeotlg’ We can capture this in our analytical
framework by assuming that the utility that the $ehold derives from the consumption of traded
goods depends on the excess of such consumptionh®/ealue of remittances. This has the
effect of increasing the marginal utility of tradgdods consumption, at a given value of such
consumption, by a greater amount the larger the @bremittance receipts. In this case, as shown
in the appendix, the household will devote alltefremittance receipts to consuming traded
goods, and then divide any additional consumptietwben traded and nontraded goods just as
before. The upshot is that, for a given total I@fedhousehold consumption, an increase in
remittance receipts increases consumption of trgdeds more than before, at the expense of

consumption of nontraded goods.

The implications for the behavior of the interaall external balance conditions are clear.
Since an increase in remittance receipts resuttssimaller improvement in the current account at
a given value of the real exchange rate than béthre to the offsetting effect of the increase in
consumption of tradables), the rightward shiftie EB locus must be smaller than before. At the
same time, because the increase in remittanceptedecreasesonsumption demand for

nontradables (at any given value of total real nomsionc), the internal balance locus IB must

"For this effect to be present, it is not necestaayan increase in remittance receipts, say, @magpecific
household’s utility function. It may simply be thase that household who receive remittances hatrerger
preference for traded goods, and an increase iittegroe receipts increases the share of aggregatimption
attributable to such households.
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shift to theright in this case (because the depressed demand foadables means that an
increase in total consumption is required to kéeprbarket for nontraded goods in equilibrium).
Both effects serve to weaken the effect of the ghan remittances on the equilibrium real

exchange rate.

Could the sign of the effect be reversed? Congidg the case in which transactions
costs associated with consumption are negligible.-suppose the economy being described is a
nonmonetary on@In this case it is easy to see that an increaseniittance inflows that is
exactly offset by an increase in household consiomptwould continue to satisfy the internal
and external balance conditions. In the caseeirternal balance condition, the reason is that
this combination of changes would leave consumpgifamontraded goods unchanged. In the case
of the external balance condition, it is becausmarease in consumption that exactly matches
the increase in remittances would mean that consampf traded goods would increase by
exactly the same amount as the increase in rero@sateaving the current account unchanged.
This means that a permanent increase in remittanassgive rise to an increase in household
spending of exactly the same amount, all of whectiévoted to traded goods. Since the internal
and external balance conditions would continueetgdtisfied in this situation, the long-run
equilibrium real exchange rate would be unchangtdttis,the change in the size of remittance
receipts would have no effect on the long-run dgpiim real exchange rateGraphically, under
these circumstances an increase in remittancegdveauply shift the internal and external

balance loci to the right by exactly the same anguncreasing the equilibrium level of

8 |t transactions costs are zero, there is no ingeritr holding money in this economy.
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consumption by that amount, but leaving the equilib value of the real exchange rate

unchanged.

Now consider the more general case in which traimseccosts are nonzero. If
transaction costs are borne in the form of tradsatlg, then an increase in consumption
expenditure exactly equal to the increase in ramis would increase domestic absorption of
traded goods bgnorethan the increase in remittance flows, becauskec&dditional absorption
of traded goods into transactions costs. To reggiarnal balance, therefore, the increase in
would have to bemallerthan that in remittance flows. The upshot is thatEB curve would
shift rightward by less than the increase in reanite flows, and therefore by less than the 1B
curve (which would not be affected by the introdutiof transactions costs in this case),
resulting in adepreciationin the long-run equilibrium real exchange rdt&he key point is that
the effect of a permanent increase in remittanftevis on the long-run equilibrium real exchange
rate becomes indeterminate for a monetary econongnwemittance receipts are fully spent on

traded good$®

We conclude that, while theory may indeed suggestomg presumption in favor of the

° Alternatively, if transactions costs are borneriily in the form of nontraded goods, this sitaativould be
reversed: the IB curve would shift to the rightlegs than the EB curve, and the long-run equilibrireal exchange
rate would appreciate once again.

19 What if they are fully spent on nontraded goodg.(education or construction) instead? The aigig not
symmetric. In this case, a given level of realszonption would be reoriented toward nontraded godashe
absence of transactions costs, an increase in gign equal to the increase in remittances, bubte solely to
the purchase of nontraded goods, would cause tHedR to shift to the right, since the positivéeef of
remittances on the current account would not beebthy higher consumption of traded goods. HoweherIB
locus would shift to théeft, because the increased spending on nontradabldd ereate an excess demand for such
goods at the original value of the real exchangg requiring a downward adjust in consumption exjiteires. The
upshot is that the equilibrium value of the reatlenge rate would have to appreciate. Allowingifansactions
costs modifies these results in the same way asdef
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conventional view associating an increase in remdg inflows with an appreciation of the
equilibrium real exchange rate, there are variamslitions under which this association may be
weak, others in which there may be no associati@t,zand finally some in which the
conventional view may even be reversed. The effechanges in worker remittance flows is

therefore an empirical issue.

lll. Remittances and the equilibrium real exchangerate: evidence

Empirical work on this issue is surprisingly scaregpecially in light of the voluminous
literature that now exists on the estimation ofigium real exchange rates. Yet despite the
large role that remittance receipts play in manyettgping countries and their growing
importance, the literature on estimation of equilin real exchange rate has not typically

incorporated remittance flows into the set of mathange rate fundamentals.

Existing work on this issue has examined bothvidldial country experience as well as
cross- country evidence. The standard approatidinidual country studies is to include
remittance flows in the set of fundamentals thatea cointegrating equation for the real

exchange rate, together with other potential reehange rate determinants.

An early single-country study of this type was byuBdet and Falck (2003). They
examined the effect of workers’ remittances ondbeilibrium real exchange rate in Cape Verde
over the period 1980-2000 and confirmed the coneeal view that an increase in remittance

receipts is associated with an appreciation ottiuglibrium real exchange rate. Similar results
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were derived by Hyder and Mahboob (2005) for Pakisturing 1978-2005, as well as Saadi-

Sedik and Petri (2006) for Jordan over 1964-2005.

By contrast, Izquierdo and Montiel (2006) found edxesults for six Central American
countries over the period 1960-2004. In the caséfonduras, Jamaica, and Nicaragua, they
found no influence of workers’ remittances on thjaikbrium real exchange rate, despite the fact
that these countries received very large remittamit@vs over the last half of their sample. On
the other hand, remittance inflows turned out fedfthe equilibrium real exchange rate in the
conventional direction in the Dominican Republit Jalvador, and Guatemala. However,
remittances had a significantly stronger effectr@equilibrium real exchange rate in El

Salvador and Guatemala than in the Dominican Ré&publ

Given the small set of countries examined to datrngle-country studies to date, it is
difficult to generalize from these results. Howewher researchers have used panel methods to

examine the effects of remittance inflows on the exchange rate in larger groups of countries.

An early study was by Amuedo-Dorantes and Pozo4R0they used a panel with 13
Latin American and Caribbean countries, estimatith data drawn from the period 1978-98,
and found support for the conventional view — ia@. jncrease in worker remittances was
associated with an appreciation of the real exchaatg in their sample. Subsequent research has
greatly expanded the country sample. Both Hol¢2@06) as well as Lopez, Molina, and

Bussolo (2007) found similar qualitative resultngsmuch larger samples of countries drawn
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from several regions, although the quantitativedaotf remittance flows on the real exchange
rate found by Lopeet alwere much smaller than those of Amuedo-DorantdsParzo. More
recently, Lartey, Mandelman and Acosta (2008), et as Acosta, Baerg and Mandelman (2009)
derived similar results for a much larger sampleaifntries (both papers used an unbalanced
panel of 109 developing and transition economigh data from 1990 to 2003). However, the
results of these studies turned out to be subjesbmne qualifications. For example, Acosta,
Baerg and Mandelman found that the effect of remdeé inflows on the real exchange rate
tended to decrease as the degree of financial a@l@weint increased. They also found that there
was no significant effect of remittances on thé eeahange rate in countries with British legal

origins.

Moreover, the support for the conventional view hasbeen universal. Rajan and
Subramanian (2005) found, for a sample of 15 ceesmtaind data from the decade of the 1990s,
that higher remittance receipts were not associatddslower growth either in manufacturing
industries that had higher labor intensity or thasth a greater export orientation, as one might
expect if remittance receipts are associated witttibdisease effects operating through an

appreciated real exchange rate.

It is particularly important to note that none loé tpanel studies described above
specifically tests for the presence of a commoalsistic trend among the real exchange rate and
its fundamentals by applying a cointegration methogly. Instead, they essentially examine the
contemporaneousffect of changes in worker remittances ondtieialreal exchange rate. As

such, the effects that they estimate may be parahgitory ones, which leave the equilibrium real
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exchange rate unchanged. The effects of perma&hanges in remittance flows on the

equilibrium real exchange rate therefore remairxkamened.

IV. Panel evidence

The upshot is that neither the single-country reorgh evidence speaks with a single
voice. While most of the research to date is iddsmnsistent with the conventional presumption
that larger remittance receipts tend to apprectreequilibrium real exchange rate, the verdict is
not unanimous on this issue. We thus turn to eur panel estimation, using a large set of
countries as well as more recent data and a monplete set of real exchange rate fundamentals
than those employed in earlier studies. Most inguly, however, because the real exchange rate
proves to be nonstationary in almost all countr@esl indeed proved to be nonstationary in our
panel unit root tests (see Table 3 below), unliteedxisting panel literature we focus specifically
on the identification of common stochastic trenai®ag the real exchange rate and its
fundamental determinants, including worker remiteaflows. As a result, we are able to
estimate the effects of sustained changes in saals on thequilibrium, rather than just the

actual, real exchange rate.

The first step in applying our panel cointegratmeathodology is to identify the full set of
fundamentals that may affect the equilibrium reahange rate in addition to the flow of worker
remittances. Unfortunately, theory suggests alatgmber of potential fundamentals, and while
many studies that estimate the equilibrium reaharge rate using cointegration methods tend to

restrict themselves to a small subset of the piatieioindamentals (often without justifying tles
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anteexclusion of others), we can only be confidentwf @sults if we can rule out that
remittance flows are in fact proxying for some velet, but excluded, fundamental. For that
purpose, we have sought to include the most corepsgbe set of theoretically-suggested
fundamentals for which data are available. Fotteigaa recent study by Christianseimal

(2009) on the determinants of external balancewiihcome countries compiled data on a large
set of potential real exchange rate fundamentala tmmprehensive sample of countries. The
availability of their dataset allows us to inclugleelatively large group of countries as well as a
large number of potential fundamentdisThe dataset includes 138 countries, consistirgBof
upper-middle- and high-income countries, 38 lowdéie income countries and 44 low-income
ones (following the World Bank country classificatj as described in the Data Appendix). We
have expanded their set of fundamentals by inctulows of worker remittances scaled by
GDP, which was not one of the fundamentals consdiar their study. Unfortunately, this
variable is not available for all of the countriegheir study, and our sample is therefore diifiere
from theirs. Because of the availability of théadfor all of the fundamentals, the largest number
of countries included our regression estimation®isor the all countries sample, 16 for the low

income countries sample, and 31 for the low- ameelemiddle income countries sample.

" The data were made available through the IMF iztieweb site.
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The dependent variable in all of our estimated tegirating equations is the log of the
effective (trade-weighted) real exchange rate (REEFOur set of fundamentals, in addition to
the ratio of workers’ remittances to GDP (denotedBC in the tables below), includes official
aid as a percentage of GDP, each country’s neniatienal investment position (NFA, using the
net present value of debt in the case of low-incometries with largely concessional debt)
relative to GDP, its real per capita GDP (in logsg country’s fertility rate as a proxy for itseag
dependency ratio, the terms of trade, the ratigogernment consumption to GDP, indexes of
trade and capital account restrictions (both séplgras well as in the form of the black market
premium, which may capture both trade and capétebant restriction's), indicators of the
prevalence of administered agricultural prices ab @f the severity of agricultural price
intervention, and a variable measuring the incidesfmatural disasters. The theoretical rationale
for the inclusion of each of these variables, dairtexpectedigns in the cointegrating
equations, are provided in Christiansgral (2009). The last three variables in this list are
somewhat unconventional, but because they are faltgmmportant in explaining variations in
the real exchange rate for low-income countrigsarticular, and because such countries are
heavily overrepresented among remittance recipi@rggetain them here. The sources for the
non-remittance data are described in Christiaesah(2009), and the remittance data are taken

from the World Bank’s Word Development IndicatovgLdl).

12 Contrary to our convention in the analytical modieg real exchange rate in our empirical estimasaxpressed
as the relative price of home goods in terms difpr goods, so an increase indicates a real appigti The real
effective exchange rate (REER) index is the noméfif@ictive exchange rate index adjusted for redativanges in
consumer prices, obtained from the IMF’s Informatidotice System database. An alternative approachd have
been to construct a REER measure using natiorezg f@vels from the Penn World Tables, but Christésnet al
found nearly identical results with the two measure

13 Note that both the trade and capital accountictisin variables are measured in such a way thaeease
denotedower restrictions, that is, greater openness.
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We estimate the cointegrating equation betweendghleeffective exchange rate and the
set of fundamentals described above using an umtedgpanel of annual data for the 1980-2007
period. Our estimation method is dynamic leasaseg (DOLS) with fixed effects and one lead
and one lag of the changes in each fundamentatih W& exception of the natural disaster, black
market premium, and capital account liberalizatiariables, panel unit root tests confirm that all
of the variables have unit roots (Table"3Three sets of results are reported below for the
coefficients of the cointegrating vector: one foe full sample of countries (Table 4), one for
low-income countries (Table 5), and one for low &wler-middle-income countries (Table 6).
In each table, eight different results are reportetlmns (1) — (4) use the values of the
explanatory variables in levels, with columns (58} measuring the explanatory variables as
deviations from their trade-weighted partner-coyetiunterparts, following Christiansenal
(2009)™ The reason for doing so is as follows: concepguale would like to measure the real
exchange rate as the relative price of tradedrmgef nontraded goods (as in our analytical
model), sometimes referred to as the “internalf exahange rate (see Hinkle and Montiel 1999).
To detect the effects of the fundamentals — indgdhat of remittance flows — on the internal
real exchange rate, deviations from trading pana&res in the explanatory variables would not
be relevant, since the internal real exchangeresigonds only to home-country values of the
fundamentals, as in our model. In practice, howeweasures of the internal real exchange rate

are not widely available, and most studies of éguilm real exchange rates (including our own)

1 In contrast to the other fundamental variablesriggl, the fertility and trade restrictions variebhbre expressed
relative to the trade-weighted average of tradiagmers, because they are only available in that fa the
Christianseret al data set.

15 Group mean ADF panel cointegration tests for dggessions reported in columns 3 and 7 respectofelable 4
reject the null hypothesis of no cointegration.
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therefore use CPI-based measures of the effea@aleexchange rate. Under these circumstances,
it may be important to take account of potentiaraes in the relative price of traded in terms of
nontraded goods among each country’s trading pattriexpressing the explanatory variables as
deviations from partner-country variables allowis th be done, because under this approach a
country’s real effective exchange rate will changeesponse to a change in a fundamental only if
that fundamental changes more or less in the hametky than in its trading partners, implying a
larger or smaller impact on the relative priceratled goods in the home country than in its
trading partners. This correction is less impdrithchanges in the CPI-based real exchange rate
are empirically dominated by changes in the doroestative price of traded goods, rather than
that of the country’s trading partners. Since thidifficult to ascertaiex ante we include both

sets of results.
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Table 3. Panel Unit Root Test statistics’

Variable Statistic P-value

Log of Real Eeffective Exchange Rate -0.333 0.37
Workers' remittances to GDP (WREC) 5.53 1.00
Net foreign assets to GDP 2.012 0.98
Relative productivity (log) 3.917 1.00
Real per capita GDP 6.642 1.00
Terms of trade good (log) -0.261 0.40
Government consumption to GDP-deviation 2.292 0.99
Government consumption to GDP 0.559 0.71
Aid to GDP Ratio 11.469 1.00
Aid to GDP Ratio-deviations 5.646 1.00
Capital account liberalization-deviation -5.007 0.00
Capital account liberalization -4.075 0.00
Trade restrictions-deviation 3.303 1.00
Administered agricutural prices-deviation 38.605 1.00
Administered agriultural prices 1.377 0.92
Maximum agricultural price intervention - deviation 7.141 1.00
Maximum agricultural price intervention 32.355 1.00
Fertility-deviation 1.492 0.93
Natural disaster -3.085 0.00
Black market premium -1.844 0.03

! Based on Pesaran (2007). The null hypothesis assumes that all series are non-
stationary. The test is conducted for the all countries sample and is restricted to
having at least 10 uninterrupted time observations per country.

Column (1) in Table 4 reports our results for allintries with all potential fundamentals
included (except the black market premium: seewveio the estimated cointegrating equation.
Most of the non-remittance fundamentals have therttically-predicted signs and are
statistically significant at least at the 95 petammnfidence level® The sign of the coefficient of
the ratio of workers’ remittances to GDP, howew@mconsistent with the conventional view that

a sustained increase in such flows results in gregtion of the equilibrium real exchange rate

16 Note that the ratio of aid to GDP, which is viftyalways negatively signed and statistically sigant, has a
strong influence on the performance of non-remétafundamentals. When excluding the aid varialbleyca-
remittance variables are correctly signed and Bagnit at least at the 95 percent confidence lddelever, it does
not appear to have a strong effect on the sigingoifecance of workers’ remittances.
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(which would require the coefficient to be posijivéxcluding the somewhatl hoc*natural

disasters” variable, as in column (2), does noenty affect the results.

Table 4. Panel Cointegration Results, All Countries

Regressions in levels Regressions in deviations
(1) (2) (3) (4) (5) (6) (7) (8)
Workers' remittances to GDP (WREC) -0.00550 -0.0054 0.0100*  0.0231*** 0.0002 0.0005 0.0118**  0.0200***
(-0.9599)  (-0.9502)  (1.9283)  (3.0550) (0.0275)  (0.0874)  (2.4517)  (2.7530)
Aid to GDP -4.023***  -4,0163*** -2.9504*** -1.2600*** -1.2058**  -1.2101** -1.2023*** -1.0090**
(-5.2588)  (-5.2344)  (-4.4485)  (-2.8555) (-2.0297) (-2.0390) (-4.0132) (-2.2875)
Net foreign assets 0.0231* 0.0243* 0.0231* 0.0243*
(1.820)  (1.8934) (1.8174)  (1.8934)
Government Consumption to GDP 2.118%**  2,1194***  2,6520%** 1,7536%** 1.6621***  1.6698*** 1.9609***  1.3179*
(4.7702) (4.7629) (5.2637) (2.7350) (3.4318) (3.4367) (4.2055) (1.9196)
Terms of trade goods (log) 0.117** 0.1184**  0.1744***  0.1875** 0.1657***  0.1709***  0.2100***  0.1872**
(2.4947) (2.5267) (3.4537) (2.2680) (3.3043) (3.3750) (4.0552) (2.2216)
Fertility (in deviations) 0.109***  0.1091*** (0.1218*** 0.1603*** 0.1177***  0.1269*** 0.1276*** 0.1732***
(4.0370)  (4.1052)  (5.3831)  (4.8803) (5.0347)  (5.4497)  (5.9899)  (5.5094)
Real GDP per capita -0.168***  -0.1693*** -0.1506* -0.1421*
(-3.5897) (-3.6312) (-1.9417)  (-1.8300)
Index of capital account liberalization (CAP100) 0.0300 0.0279 -0.0439 0.0728 0.0734 0.0604 0.1469%*  0.1874**
(0.4702)  (0.4442)  (-0.6951)  (0.9014) (1.0188)  (0.8393)  (2.3736)  (2.1940)
Trade restrictions ( in deviations) -0.175%*  -0.1737** 0.2617***  0.2450***
(-2.4544)  (-2.4571) (3.2326) (3.0252)
Administered agricultural prices -0.0926%  -0.0935* -0.1253**  -0.1315**
(-1.8121)  (-1.8318) (-2.3198)  (-2.4372)
Maximum agricultural price intervention -0.0168 -0.0169 0.0192 0.0036 -0.0490 -0.0496 -0.0009 0.0121
(-0.4158)  (-0.4188)  (0.5126)  (0.0671) (-1.1626)  (-1.1818) (-0.0229)  (0.2270)
Natural disaster -0.00686 -0.0793***
(-0.2495) (-2.9144)
Black market premium (%) 0.2114%** 0.2271%**
(2.8834) (3.0373)
Constant 5.540***  5.5385%** 3 3573**%* 2 8504%*** 3.9734***  3.8670*** 3.5743*** 3.1655***

(10.8415) (10.8552) (13.4990)  (6.8868) (15.6904)  (15.4212) (14.5100)  (7.0411)

Observations 1,234 1,234 1,285 657 1,042 1,042 1,178 634
R-squared 0.691 0.69 0.62 0.79 0.70 0.70 0.65 0.79

This table reports the results of Dynamic Ordinary Least Squares regressions of the logarithm of the real effective exchange rate onasetof
fundamentals, including the ratio of workers' remittances to GDP (WREC). Columns (1) - (4) show the results forregressions using all explanatory
variablesin levels, while columns (5) - (8) show the results of regressions in which the following variables are expressed as deviations with respect
totrading partners: Aid to GDP, Fertility, Government Consumption to GDP, CAP100, Real PPP GDP per capita, Trade restrictions, Maximum
agricultural price intervention, and Administered agricultural prices.

Only countries with at least ten years of uninterrupted yearly observations are included. t-statistics in parentheses; significance levels
of 10% (*), 5%(**), and 1% (***) indicated.

Column (3) expands the country sample by excludageral variables (NFA, the
productivity ratio, the index of trade restrictigasd the index of administered agricultural

prices) that have limited data. While the magretudnd statistical significance of the remaining
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fundamentals are not greatly affected by this chatige effect of worker remittances on the
equilibrium real exchange rate is now conventignsijned and is statistically significant.

Notice, however, that the effect is remtonomicallyery significant. The reported coefficient for
workers’ remittances can be interpreted as a stamstigity. The results in column (3) suggest
that a one percentage-point increase in the reamgtaatio (roughly a 20 percent change in the
scale of remittance flows relative to the averagerg all developing countries in 2007) would
result in an equilibrium real appreciation of abone-hundredth of one percent. When the black
market premium is included as an alternative indicaf real and financial distortions in cross-
border trade (column 4) this effect increases igmitade, but remains very small, at 0.023

percent.

As mentioned above, it is possible that thesdtseate contaminated by changes in the
relative price of traded goods in each countryaslilng partners, as the result of using the CPI-
based real effective exchange rate, rather thafirttexnal” real exchange rate. To explore that
possibility, we repeat the empirical exercise veiplanatory variables now expressed as ratios to
the same variables in each country’s trade-weigtigeting partners. The results are reported in
columns (5) — (8). They are very similar to thoeolumns (1) — (4}/ For our purposes, the
key result is that remittance flows continue tcstagistically insignificant when the full set of
fundamentals is included. With the restrictedaddtindamentals, the remittance variable again
displays the conventionally-expected sign andasstically significant, but its estimated impact

on the equilibrium real exchange rate remains gengll.

7 One difference, however, is that the trade regtris variable changes sign. We do not yet havexatanation for
this.
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The macroeconomic role of remittance flows may bigecdifferent in industrial countries
and in middle-income developing countries from whét in low-income countries. Industrial
countries are largely the sources of remittancsdlaather than their destinations, and the size of
such flows tends to be much smaller in such coesitelative to the size of their economies.
Middle-income countries tend on the one hand ttakger than low-income countries, and
therefore less open on average, while on the titved they are more likely to depend on private
capital flows — and thus to be affected by theaff@f remittances on sovereign risk premia —
than are low-income ones. Our analytical modegssts that these two characteristics should
affect the impact of remittances on the real exgkamate in opposite directions, with the former
strengthening the impact and the latter weakeninyloreover, the size of remittance flows tends
to be systematically smaller — whatever their sigglative to the size of their economies in
industrial and middle-income countries. The reteeaof the country sample is confirmed in
Tables 5 and 6, which report the result of resitrgcthe sample only to low-income countries, or

to low- and lower-middle-income countries, respesti.
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Table 5. Panel Cointegration Results, Low-Income Countries

Regressions in levels Regressions in deviations

VARIABLES (1) (2) (3) (4) (5) (6) (7) (8)
Workers' remittances to GDP (WREC) 0.0359**  0.0302* 0.0202 -0.0277 0.0338* 0.0345 0.0108 -0.0339

(2.2438) (1.8879) (1.3698)  (-0.8892) (1.7081) (1.6140) (0.7111)  (-0.8401)
Aid to GDP -5.540%**  -5.3989*** .3 7503*** -1.9199** -3.0172*** -3,0411***  -0.7083 -1.0696

(-7.1948)  (-6.8919)  (-4.1030) (-2.5476) (-4.1977)  (-3.8942)  (-1.4105)  (-1.2565)
Net foreign assets 0.0788***  0.0779*** 0.0650***  0.0648**

(3.0543)  (3.0290) (2.6259)  (2.5441)
Government Consumption to GDP -1.466 -1.6227 2.6511** 0.1250 -2.8048**  -2.8690** 0.6344 0.2019

(-1.2638)  (-1.4474)  (2.0537) (0.0803) (-2.0974)  (-2.2326)  (0.5792) (0.1104)
Terms of trade goods (log) 0.109 0.1055 0.0385 -0.1948 0.1905**  0.2085** 0.1314* -0.1003

(1.3659)  (1.3014)  (0.4535)  (-1.2131) (2.3718)  (2.4991)  (1.8279) (-0.6036)
Fertility (in deviations) 0.0646 0.0532 0.0417 -0.1175 0.2500*** 0.2888***  0.0913* 0.0431

(1.1005) (0.9165) (0.7048)  (-0.9382) (2.9222) (3.3350) (1.8194) (0.3364)
Real GDP per capita -1.041%**  -0.9969*** -1.0070%** -0.9724***

(-5.1791)  (-4.8771) (-5.0823)  (-4.7229)

Index of capital account liberalization (CAP100) -0.409%*  -0.4403** -0.6741** -1.2982%*** -0.1724 -0.2464 0.0481 -0.7512
(-2.0248)  (-2.1454)  (-2.2885) (-2.8864) (-0.7144)  (-0.9964)  (0.1896)  (-1.5286)

Trade restrictions (in deviations) 0.00709 -0.0225 0.3392*%*%*  0.2882**
(0.0529)  (-0.1644) (2.7590) (2.2266)
Administered agricultural prices 0.513***  0.4807*** 0.5263***  0.4122***
(4.8396)  (4.6635) (4.5800)  (3.5539)
Maximum agricultural price intervention 0.470*%**  0.4657*** 0.1165 0.2745%* 0.5901***  0.5130*** 0.1971***  (0.3939**
(4.0517) (3.9881) (1.3968) (1.9900) (5.3178) (4.4999) (2.8602) (2.5035)
Natural disaster -0.102 -0.2946%**
(-1.1888) (-2.7615)
Black market premium (%) 0.3490*** 0.3619***
(3.1685) (2.9519)
Constant 12.22%**  11,9718*** 4.8798***  6.4388*** 3.4979%**  3.2100%** 3.6519*%** 4.3141***
(7.6327) (7.4151) (6.5084) (5.8634) (6.1685) (5.6845) (8.1369) (3.8317)
Observations 261 261 279 125 220 220 263 125
R-squared 0.843 0.84 0.67 0.79 0.85 0.83 0.68 0.76

This table reports the results of Dynamic Ordinary Least Squares regressions of the logarithm of the real effective exchange rate on aset of
fundamentals, including the ratio of workers' remittances to GDP (WREC). Columns (1) - (4) show the results forregressions usingall explanatory
variablesin levels, while columns show the results of regressions in which the following variables are expressed as deviations with respect to
trading partners: Aid to GDP, Fertility, Government Consumption to GDP, Real PPP GDP per capita, CAP100, Trade restrictions, Maximum
agricultural price interventionand Administered agricultural prices.

Only countries with at least ten years of uninterrupted yearly observations are included. t-statistics in parentheses; significance levels
of 10% (*), 5%(**), and 1% (***) indicated.
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Table 6. Panel Cointegration Results, Low and Lower Middle-Income Countries

Regressions in levels Regressions in deviations
VARIABLES (1) (2) (3) (4) (5) (6) (7) (8)
Workers' remittances to GDP (WREC) 0.0108 0.0105 0.0173***  0.0322*** 0.0167**  0.0170** 0.0172*** (0.0298***
(1.5407) (1.4992) (2.7193) (3.5653) (2.2194) (2.2995) (2.7758) (3.2646)
Aid to GDP -4.377**%  -4.4421%*%*% -3.2043***  -1,1595%* -1.3474**  -1.3597*%*% -1.3146*** -1.1148**
(-5.7974)  (-5.7758)  (-4.4230)  (-2.4874) (-2.2218)  (-2.2476)  (-4.1642)  (-2.4408)
Net foreign assets 0.0209 0.0205 0.0028 0.0033
(1.4718) (1.4400) (0.2119) (0.2499)
Government Consumption to GDP 2.531%**  2.6256%**  3,5913*** 2 2216%** 1.9835%**  1,9003** 2.6976*** 2.0516***
(3.4671) (3.6307) (4.8231) (3.1028) (2.6148) (2.5092) (4.4948) (2.6879)
Terms of trade goods (log) 0.134** 0.1368**  0.1851***  (,2743*** 0.1643**  0.1641** 0.2090***  (0.2585**
(2.1753)  (2.2573)  (3.0360)  (2.6447) (2.5655)  (2.5691)  (3.3865)  (2.4240)
Fertility (in deviations) 0.148***  0.1421*** 0.1289***  (0,1407*** 0.1339%**  (0.1346***  0.1251*** 0.1360***
(4.1690)  (4.1747)  (5.0320)  (3.9046) (5.6377)  (5.6432)  (5.3134)  (4.1131)
Real GDP per capita -0.182 -0.2042* -0.0278 -0.0027
(-1.6106)  (-1.8595) (-0.2375)  (-0.0248)
Index of capital account liberalization (CAP100) -0.0278 -0.0238 -0.0303 0.2049* 0.1164 0.0982 0.1816* 0.2465%*
(-0.2550)  (-0.2291) (-0.2757)  (1.6619) (0.9950) (0.8688) (1.8274) (2.0461)
Trade restrictions (in devations) -0.133 -0.1348 0.1833**  0.1705**
(-1.5323)  (-1.5690) (2.0723) (1.9666)
Administered agricultural prices -0.0906 -0.0765 -0.1372*  -0.1559**
(-1.1705)  (-1.0228) (-1.8004)  (-2.0880)
Maximum agricultural price intervention 0.0301 0.0294 0.0525 0.0331 0.0153 0.0149 0.0582 0.0430
(0.6615) (0.6486) (1.2588) (0.5087) (0.3399) (0.3370) (1.4554) (0.6859)
Natural disaster 0.0432 -0.0493
(0.9270) (-1.0578)
Black market premium (%) 0.3185*** 0.3311%**
(3.8557) (4.0253)
Constant 5.219%**  5.4122%** 3,1950*** 2 5467*** 3.6329%**  3,6389***  3.4714*** 3 1457***

(5.2877)  (5.6330)  (9.6062)  (4.6370) (9.7054)  (9.7425)  (11.0631)  (5.5250)

Observations 515 515 555 277 441 441 526 276
R-squared 0.745 0.74 0.67 0.83 0.76 0.76 0.71 0.83

This table reports the results of Dynamic Ordinary Least Squares regressions of the logarithm of the real effective exchange rate on aset of
fundamentals, including the ratio of workers' remittances to GDP (WREC). Columns (1) - (4) show the results forregressions usingall explanatory
variablesin levels, while columns (5) - (8) show the results of regressions in which the following variables are expressed as deviations with respect to
trading partners: Aid to GDP, Fertility, Government Consumption to GDP, Real PPP GDP per capita, CAP100, Trade restrictions, Maximum
agricultural price intervention, and Administered agricultural prices.

Only countries with at least ten years of uninterrupted yearly observations are included. t-statistics in parentheses; significance levels
of 10% (*), 5%(**), and 1% (***) indicated.

The results become somewhat stronger when the sasgktended to lower-middle-
income countries as well, thereby encompassingra cmmplete sample of remittance-receiving
countries. The significance increases noticealiygéotain non-remittance fundamentals, such as
government consumption, terms of trade, and agurallprice intervention. For workers’

remittances in particular, the coefficient is nawrectly signed in all regressions, and is
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significant at least at the 95 percent confideeellin all but two of the regressions. This
suggests that it is the lower trade openness rétharthe greater dependence on capital flows
that is dominating the effect of including lowerddie income countries into the sample.
However, as with the full sample of countries, tmegnitude of the effect remains small, between

one and three hundredths of one percent, dependitige regression.

We also conducted a series of robustness cheaks, ffom the results of Table 4-6 it
became apparent that, owing to differences in da¥arage, the country sample changed
whenever a different set of fundamentals was uBeds, we re-estimated the regressions by
restricting the country sample to be maintainedughout all specifications, the results of which
are shown in the top three panels of Table 7. Tleeteof remittances on the equilibrium real
exchange rate remains weak within this stable ecgwample, even turning negative for low-
income countries, while the inclusion of lower m@thcome countries again tends to increase
the positive effect of remittances on the real exgje rate. However, that the signs of the
coefficient remain unaltered across specificatiomdies that the changes in sign observed earlier
had more to do with changes in the country santae tith interactions between the different

fundamentals included or excluded.

18 Note that capital account openness is a necebsanpot sufficient condition for the equilibriumaleexchange rate
to be less sensitive to remittance inflows. Itiaecessary for capital markets to price remigarinto the risk
premia being charged as well. Here capital accopahness serves as an imperfect proxy for thisteffe
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Table 7. Robustness Checks on Panel Cointegration Regressions
Effect of Workers' Remittances on the Equilibrium Real Exchange Rate

Regressions in levels Regressions in deviations

Estimated coefficient

t-statistic”
Observations
R-Squared

Estimated coefficient

t-statistic”
Observations
R-Squared

Estimated coefficient

t-statistic”
Observations
R-Squared

Estimated coefficient

t-statistic’
Observations
R-Squared

Estimated coefficient

t-statistic’
Observations
R-Squared

Estimated coefficient

t-statistic”
Observations
R-Squared

Estimated coefficient

t-statistic”
Observations
R-Squared

Estimated coefficient

t-statistic”
Observations
R-Squared

Estimated coefficient

t-statistic”
Observations
R-Squared

Estimated coefficient

t-statistic”
Observations
R-Squared

Specification: Fundamentals excluded:

(1) (2) (3) (4) (5) (6) (7) (8)
Country sample restricted to be the same across all specifications !, all countries
0.00323 0.0054 0.0026 0.0041 0.0055 0.0077 0.0005 0.0023
(0.4483) (0.7400) (0.2420) (0.3880) (0.7881) (1.0814) (0.0432) (0.2117)
418 218 418 418 418 418 418 418
0.87 0.87 0.81 0.81 0.87 0.87 0.81 0.81
Country sample restricted to be the same across all specifications®, low-income countries
-0.0302 -0.0097 -0.1335* -0.0898 -0.0355 -0.0614 -0.1510* -0.1373
(-0.5856)  (-0.1686)  (-1.8593)  (-0.9680) (-0.5567)  (-0.6427)  (-1.9016)  (-1.4584)
80 80 80 80 80 80 80 80
0.978 0.95 0.85 0.86 0.97 0.94 0.85 0.86
Country sample restricted to be the same across all specifications ! low and lower-middle-income countries
0.00193 0.0042 0.0207 0.0227* 0.0006 0.0026 0.0180 0.0206
(0.1938) (0.3972) (1.5641) (1.6986) (0.0623) (0.2451) (1.2845) (1.4410)
173 173 173 173 173 173 173 173
0.921 0.92 0.86 0.88 0.93 0.92 0.86 0.88
Unrestricted country samples, Asia
-0.0727% -0.0726** -0.0237** 0.0062 -0.1036%**  -0.1033*** -0.0157 0.0023
(4.9795)  (-5.1856)  (-2.1599) (0.2883) (-6.9137)  (-7.2904)  (-1.4440)  (0.0953)
188 188 189 133 176 176 189 133
0.846 0.84 0.71 0.81 0.87 0.87 0.70 0.79
Unrestricted country sample, Latin America
0.000496 -0.0010 0.0106 -0.0084 -0.0061 -0.0057 0.0148 -0.0085
(0.0503) (-0.0998)  (1.0714)  (-0.3440) (-0.4621)  (-0.4483)  (1.5364) (-0.3555)
262 262 282 170 238 238 281 169
0.767 0.76 0.68 0.82 0.75 0.75 0.67 0.82
Unrestricted country sample, Middle East and Africa
0.0189 0.0184 0.0184 0.0218** 0.0344***  0,0371*** 0.0212* 0.0197*
(1.3125) (1.2850) (1.3868) (2.1141) (2.7297) (3.0793) (1.7893) (1.9006)
302 302 322 133 261 261 309 130
0.767 0.77 0.67 0.86 0.82 0.81 0.73 0.87
Unrestricted country sample, low and lower-middle-income countries with high trade openness
0.00339 0.0048 0.0262*** -0.1698 0.0134 0.0115 0.0352%*** -0.1753
(0.3404) (0.4710) (2.9721)  (-1.7941) (0.4677) (0.3550) (3.4386) (-1.6746)
106 106 138 47 86 86 126 47
0.926 0.92 0.80 0.98 0.95 0.94 0.81 0.98

Unrestricted country sample, low and lower-middle-income countries with low trade openness
0.0336** 0.0340** 0.0339** 0.0381*** 0.0271** 0.0305** 0.0369***  0.0366***

(2.1538) (2.2104) (2.2109) (2.8058) (2.0848) (2.3700) (2.6391) (2.6109)
337 337 337 193 311 311 329 193
0.802 0.80 0.77 0.85 0.82 0.81 0.77 0.85
Unrestricted country sample, low and lower-middle-income countries with high capital account openness
0.00377 0.0037 0.0068 0.0355 0.0025 0.0055 0.0066 0.0307
(0.5686) (0.5627) (0.9820) (1.6415) (0.2975) (0.6701) (0.9764) (1.3607)
172 172 190 65 147 147 184 65
0.916 0.92 0.85 0.97 0.90 0.89 0.85 0.98

Unrestricted country sample, low and lower-middle-income countries with low capital account openness
0.0317** 0.0307** 0.0355%**  0.0344*** 0.0285** 0.0293** 0.0360***  0.0350***

(2.3139) (2.2557) (2.6987) (2.8451) (2.4231) (2.5421) (3.1873) (2.9416)
308 308 326 177 264 264 304 177
0.810 0.81 0.75 0.88 0.85 0.84 0.78 0.88
Black market Black market
. Real GDP per " Real GDP per
premium, real it premium, real "
GDP per capita, GDP per capita,
. natural . natural
cepita, di ter, capita, disaster,
Blackmarket  natural e Black market  natural oode
Black market  premium, disaster, L Black market  premium, disaster, o
| restrictions, R restrictions,
premium natural trade o premium natural trade -
" e administered . ‘st administered
disaster restrictions, icul | disaster restrictions, cul |
administered 28Mcultura administered 28fcutura
X prices, net X prices, net
agricultural & agricultural &
. foreign X foreign
prices, net prices, net
N assets . assets
foreign foreign

This table reports the results of Dynamic Ordinary Least Squares regressions of the logarithm of the real effective exchange rate on the ratios to GDP of Official
Aid, Netforeign assets, Government consumption, and workers' remittances; the logarithms of the terms of trade index and real GDP per capita; the fertility
rate; and indices of capital account liberalization, trade restrictions, administered agricultural prices, maximum intervention, and natural disaster. Columns (1) -
(4) show the results regressions using explanatory variables in levels, while columns (5) - (8) show the results of regressions in which the following variables are
expressed as deviations with respect to trading partners: Aid to GDP, Fertility rate, Government Consumption to GDP, Real PPP GDP per capita, CAP100, Trade
Restrictions, Maximum agricultural price intervention, and Administered agricultural prices. Note that only the coefficientforworkers' remittances to GDP is

reported.

! Only countries with at least ten years of uninterrupted yearly observations are included.

2 Significance levels of 10% (*), 5%(**), and 1% (***) indicated.
3 Country sample is allowed to change across specifications.
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Second, we explored whether there are observats-cegion differences in the effect of
workers’ remittances on the equilibrium real exaj@mate. The results are shown in tfecet 6"
panels of Table 7, which reveal that Asia and theédW East/Africa stand out as two regions
where the effect is distinct from that of the refsthe world. In the former, the coefficient is
consistently negative and often significant, winil¢he latter, the effect is closest to the

conventional positive effect, and in most casesdsistically significant.

Third, we sought to identify the possible impactrafle or capital account openness on
the relationship between workers’ remittances &edequilibrium real exchange rate. Broadly
speaking, the predictions of the model were cordapas shown in the last four panels of Table
7, among low and lower-middle-income countriessththat are relatively closed—either in trade
or in their capital accoutit—tend to exhibit the more robust conventional rethadt a permanent
increase in remittance inflows would lead to anrapiation of the equilibrium real exchange rate.

For more open countries, this effect tends to ballemand much more uncertain.

As a final robustness check, we ran standard mhatelregressiorfS,including interaction
terms between workers’ remittances and four diffefactors that might affect their relationship
with the real exchange rate: real GDP per capé#pital account openness, trade openness

(measured as total trade to GDP), and the degrpmoyclicality of workers’ remittances. The

19 Countries are identified as having high or lowd&®r capital account openness based on whethewiee for
the trade/capital account openness lies abovelowtibe full country sample median.

% 1n addition to the fixed effects and OLS regressiceported, we also ran random effects regressionglausman
specification tests overwhelmingly favored fixefkefs over random effects.
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latter was calculated as the correlation betweetiiltéiPed series of workers’ remittances and
home country GDP, both measured in U.S. doftars.order to account for possible endogeneity
of workers’ remittances, we estimated a first-staggession in which average host country per
capita GDP, the ratio of the stock of outward mmgseo total population, and the average ratio of
remittances to GDP in all other remittance rece\dauntries were used as instruments, and then
used the fitted values of remittances in the secbage regressions for the real exchange rate.
The results of the first stage regression, alort Wk-1V and OLS-IV regressions, are reported in
Table 8. All specifications in columns (1) — (8ube full set of fundamentals, as in column (1)
in Tables 4-6. Also as in the previous tables, mwis (1) — (4) contain regressions in levels, and

(5) — (8) include regressions in deviations.

In general, the results show that it is diffica@tdapture the impact of these country
characteristics on the remittance-real exchangereddtionship in a simple linear fashion. The
only significant interaction that arises is witlar&DP per capita; the richer the country, the more
likely it will display the expected positive relatiship. Although both procyclicality and capital
account openness behave in the expected directia-greater the countercyclicality of
remittances or the openness of the capital acéouhe smaller the effect on the real exchange

rate—the interaction coefficient is not statistigalignificant.

2L Since this variable yielded a single value pemtoy it was necessary to estimate the regresso®uS.
2 Similar results were obtained when interactingttade restrictions variable with workers’ remittas; greater
trade openness was associated with a smaller apgpoaceffect, but this interaction was not stataily significant.
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Table 8. Panel Data Results - All Countries
Regressions in levels

FE Results FE - IV Results OLS -IvV FE - IV Results OLS-IV
First stage
regression for
workers'
VARIABLES remittances (1) (2) (3) (4) (5) (6) (7 (8) (9) (10)
Fitted WREC" -0.0287  -0.4496***  -0.0169 -0.0308 -0.0093*** -0.0403*  -0.4185***  -0.0425* -0.0374 -0.0087***
(0.89) (2.93) (0.86) (0.97) (3.10) (1.74) (5.23) (1.80) (1.40) (2.84)
Fitted WREC * Real GDP per capita 0.0482*** 0.0401***
(2.75) (4.91)
Fitted WREC * CAP100 -0.0189 -0.0143
(1.04) (0.59)
Fitted WREC * Opennessz 0.00002 -0.00004
(0.15) (0.24)
Fitted WREC * Procyclicality’ 0.0044 0.0040
(0.94) (0.85)
Aid to GDP -2.3296%**%  -2.1861%* -2.4064%** -2.3313*%**  -1.4867***  -1.8878*** -1.7372%** -1.9164%** -1.8858***  -1.5252%**
(2.89) (2.61) (2.94) (2.88) (3.29) (3.20) (5.07) (3.13) (3.16) (3.49)
Net foreign assets 0.0291 0.0297 0.0295 0.0000 0.01351* 0.0226 .02383 0.0230 0.0221 0.0126*
(1.43) (1.46) (1.49) (0.15) (1.90) (1.46) (3.16) (1.52) (1.48) (1.77)
Government Consumption to GDP 2.3535%*%*  2.2004***  23178%**  2.3571%** 0.9560*** 2.2739%*%*  2.1856***  2.2536***  2.2681*** 0.8837***
(4.56) (4.19) (4.53) (4.56) (4.79) (4.23) (7.57) (4.22) (4.24) (4.14)
Terms of trade goods (log) 0.1912***  0.1574***  0.1943*** (0.1910*** 0.2680*** 0.1901***  0.1591*** 0.1916*** 0.1907*** 0.2822%**
(3.28) (3.18) (3.31) (3.29) (5.41) (3.23) (4.99) (3.25) (3.26) (5.56)
Fertility 0.1172*%**  0.0962***  0.1091*** 0.1178*** 0.0410*** 0.1109***  0.0971***  0.1094*** 0.1101*** 0.0573***
(3.30) (2.88) (3.01) (3.37) (3.85) (3.23) (6.21) (3.22) (3.24) (4.94)
Real GDP per capita -0.0821 -0.1910* -0.0935 -0.0818 -0.0848*** -0.0252 -0.1193** -0.0325 -0.0264 -0.0453**
(0.90) (1.82) (1.03) (0.90) (3.76) (0.27) (2.55) (0.34) (0.28) (2.07)
Index of capital account liberalization (CAP 100) 0.1206 0.1191 0.1751 0.1196 0.1652*** 0.1718 0.1660*** 0.2104 0.1733 0.2250%**
(0.99) (0.97) (1.24) (0.97) (3.79) (1.39) (3.57) (1.34) (1.40) (4.42)
Trade restrictions 0.2866***  0.3014***  0.2994***  0.2864*** 0.2171%** 0.2963***  0.3270*** 0.3032*** 0.2968*** 0.2906***
(2.84) (3.08) (2.96) (2.86) (3.32) (2.88) (6.82) (2.89) (2.88) (4.42)
Administered agricultural prices -0.1023 -0.0822 -0.0971 -0.1025 -0.0488* -0.0955  -0.0805**  -0.0958 -0.0950 -0.0843***
(1.23) (1.03) (1.17) (1.23) (1.89) (1.00) (2.17) (1.00) (0.99) (3.38)
Maximum agricultural price intervention -0.0286 -0.0050 -0.0267 -0.029 -0.0185 -0.0217 0.0013 -0.0230 -0.0213 -0.0149
(0.46) (0.08) (0.45) (0.47) (0.84) (0.35) (0.05) (0.38) (0.34) (0.68)
Natural disaster -0.0029 -0.0000 -0.0022 -0.0029 -0.0269* -0.0087 -0.0064 -0.0080 -0.0088 -0.0322*
(0.81) (0.00) (0.18) (0.23) (1.75) (0.70) (0.58) (0.66) (0.70) (1.93)
Average host country per capita GDP 0.0000578***
(4.59)
Outward migrants to population -0.014100
(-1.37)
Workers' remittances in the rest of the world 1.2747
(1.56)
Constant 2.1260%** 4.0508***  5.2340%**  4,1137***  4,0494%** 3.9131%** 3.8213%** 3.9821*** 3.8127*** 3.8189*** 3.3353%**
(7.96) (5.24) (5.59) (5.36) (5.24) (11.95) (13.58) (25.48) (13.54) (13.66) (14.23)
Observations 3,444 1,386 1,386 1,386 1,386 1,101 1,297 1,297 1,297 1,297 938
Countries 159 80 80 80 80 79 79 79 79
R-squared 0.025 0.330 0.330 0.316 0.313 0.313 0.330 0.329 0.316 0.352 0.286

This table reports the results of paneldata regressions of the logarithm of the real effective exchange rate on a set of fundamentals, including the ratio of workers' remittances to GDP (WREC). The
first column shows the first-stage results for WREC regressed on average host countryincome, the ratio of outward migrants to home country population and the ratio of workers' remittances to
GDPin the rest of the world. Columns (1) - (4) show the results for IV regressions using all explanatory variables in levels, while columns (5) - (8) show the results of regressions in which the
following variables are expressed as deviations with respect to trading partners: Aid to GDP, Fertility, Government Consumption to GDP, CAP100, and Administered agricultural prices.

! Fitted WREC is the predicted value of WREC from the first-stage regression.

2 Openness is measured as the ratio of total trade to GDP; Procyclicality is defined as the correlation between the HP-filtered series of workers' remittances

and home country GDP, both measured in US dollar.
t-statistics calculated from robust standard errors shown in parentheses; significance levels of 10% (*), 5%(**), and 1% (***) indicated.
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V. Summary and conclusions

The effects of a permanent increase in inflowwarikers’ remittances on a country’s
long-run equilibrium real exchange rate would appede rather straightforward: thinking of
such remittances as equivalent to an exogenowsnrdf international transfers suggests that an
appreciation in the long-run equilibrium real exaha rate would be required to maintain internal
and external balance: maintaining external balaegeires an increase in domestic absorption to
compensate for the higher level of income, anchigber level of domestic absorption in turn
requires a real exchange rate appreciation to teanontraded goods market. This analysis
motivates the concern that the increase in renuét@eceipts that many developing countries have

experienced in recent years would be associatdd“Diitch disease” problems.

This paper has argued, however, that the effégisrmnanent changes in remittance

receipts on the real exchange rate may be morelmatga than this analysis would suggest.

First, the impact of remittance flows on the eduilim real exchange rate will tend to be
small in highly open economies with flexible laloarkets in which the traded and nontraded
goods sectors employ similar factors that can bdikereallocated between the two sectors with
minimal frictions. In this case increased absorpivill be largely dissipated in demand for
traded goods, and small changes in the real exehatg will be sufficient to satisfy whatever

additional demand is created for nontraded goods.
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Second, if remittance receipts are only partly aatoous, so that such receipts are
partially driven by changes in domestic real incameountercyclical fashion, the effects of an
exogenous increase in remittance receipts on tigeion equilibrium real exchange rate will tend
to be muted. The reason is that higher remittaeceipts induce an increase in domestic real
output, which in turn tends to discourage suchiptse The effect is to ameliorate, but not
entirely offset, the traditional effect of changesemittance receipts on the long-run equilibrium

real exchange rate.

Third, if the risk premium that a country facesriternational capital markets is
(favorably) affected by remittance receipts — &sdhidence suggests it is -- then the reduced cost
of international borrowing in response to largeniteance inflows will induce the country to
reduce its international net investment positioth#long run, and the reduced net interest
receipts induced by the deterioration in the ne¢stment position would tend to offset the effects
of the remittance receipts on the equilibrium eathange rate. This channel could completely
eliminate the effect of changes in the permanehtevaf workers’ remittances on the long-run

equilibrium real exchange rate.

Finally, if remittance receipts afelly (rather than just partially) devoted to expendisur
on traded goods, changes in such receipts would haeffect on the long-run equilibrium real
exchange rate in a nonmonetary economy, and inretary economy the standard presumption
that higher remittance receipts would tend to agipte the long-run equilibrium real exchange

rate could even be reversed, depending on theifomich transactions costs are incurred.
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The message from this analysis is not that thedsta presumption about the effects of
workers’ remittances on the equilibrium real exa@nrate is wrong, but rather that it is too
simple. Workers’ remittances may affect the equilim real exchange rate through a variety of
macroeconomic channels, and the particular chatinglsre operative in any specific country
case will determine the quantitative — and perleyes the qualitative — effect of changes in

flows of worker remittances on the real exchange. ra

The empirical evidence on this issue, featurindntsitgle-country and panel studies, is
mixed. Accordingly, we have conducted our own pasémation, employing a larger set of
countries, more recent data, and a more comprelreesst of real exchange rate fundamentals
than have been used in previous studies. Mostritapity, our panel cointegration methodology
explicitly focuses on identifying the effects of ikers’ remittances on thequilibriumreal
exchange rate in the recipient countries. We tirad the effect of remittance flows on the
equilibrium real exchange rate is not very robuwsth the sign and statistical significance of the
effect depending on the country sample being aedlynd, to a lesser extent, on the specific set
of non-remittance fundamentals included in the sgrating equation. Our robustness checks
provide support for the model’s predictions thatmoies with low trade and/or capital account
openness would be most likely to exhibit the coieeral appreciation effect of remittances,
although we recognize that it is difficult to capguahese interactions with a simple linear
relationship. We also detect regional differengéth) the Middle East/North African countries
most likely to experience the conventional upwdfdat of rising remittance inflows on the real

exchange rate, and Asian countries less likelyotsa Finally, in general, richer remittance
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receiving countries—perhaps because the lower wpdaness dominates their greater integration

into international capital markéfs—are more likely to exhibit the conventional effect

Most importantly, even when the estimated effeaeafittance flows on the equilibrium
real exchange rate exhibits the conventional sighis precisely estimated, the magnitude of this
effect is consistently very small. This suggest utch disease problems, in the form of a
contraction of traded goods production and a redlfiogv of whatever positive production
externalities may be generated by such produati@y, not be a necessary side effect of
remittance inflows. In that case, the benefidmrsrun effects of remittance inflows on
economic welfare in the recipient countries throbgiher and more stable levels of consumption

may not come at the expense of reduced long-runtgro

2 Recall that what matters is the pricing of riskcomintry can have a very open capital accountifmiarkets are not
pricing its permanent remittance inflows into tiekpremium, then there will be no impact on thmiteance-
equilibrium real exchange rate relationship.
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Appendix A. The Model

This appendix describes the formal model that Uredethe analysis in Section Il.

1. Supply

Our model economy produces traded and nontradedsgodhe amountgr andyy
respectively, using fixed, sector-specific factasswell as homogeneous labor that can move
frictionlessly between the two production sectofee sectoral production functions are therefore
yr(Ly) andyn(Ln), wherelr andLy are respectively the allocations of labor to tlaeléd and
nontraded goods sectorkettingw denote the real wage measured in units of tradedgance
the real exchange rate measured as the relative gitraded in terms of nontraded goods,
employment in the two sectors is determined byptioéit-maximizing conditiongr'(Lt) = w and
yN'(Ln) = we, which imply labor demand functiohs(w) and Ly(we)with the usual negative
slopes. Labor market equilibrium is given by:

Lr(w) + Ln(we) = L (1)

whereL denotes the exogenously-given aggregate suppabof. From this condition, the
equilibrium real wage must be a decreasing funaticime real exchange rate:

w =w(e) withw' =-w Ly/(LT +LN\) <O (2)

Sectoral output levels are given by:

¥: (€)= %[ k(W g)] withyr >0, and: (3a)

Y (9)= W[ L( W9 ¢] withyy <0. b3

Aggregate real output, measured in terms of trapedls and denoted is given by:

L (w(99]

e

, withy’ = -y\/e* < 0 (3c)

y(9=y[ L (W3]

2. Demand

The demand side of the model reflects the actidim®useholds and of the consolidated
public sector.

a. Households
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Households receive income from domestic producioh remittances, out of which they
pay lump-sum taxes, consume, and save. Theirgaan be allocated to the accumulation of net
foreign bonds and/or domestic money, and portfetjailibrium is assumed to hold continuously.

The problem faced by the representative houselaride described as follows: At each
instant, it allocates its net worth, denoggedetween net foreign bonfisand domestic monay,
subject to the balance sheet constraint:

a=f+m. (4)

Foreign bonds pay the (nominal and real) inter@strt , and the holding of money is motivated
by a desire to avoid the transaction costs assatiaith consumption. Such costs are given by:

T(mg= r(%) ¢, with7 <0 andz” >0 (5)

wherec is total consumption expenditure measured in texhtisaded goods. This specification
postulates that transactions costs are homogemetius real money stock and consumption
spending, that transaction costs per unit of compsgiom are a decreasing function of the stock of
money per unit of consumption, but that the proditgtof money in reducing transactions costs
is subject to diminishing returns.

The accumulation of household wealth over timdaéssum of household saving and net
real capital gains or losses. It can be expresstek form of the budget constraint:

a=y+rem+ 1 f —t-(1+7) c (6)
whereremdenotes the flow of remittance receipts addénotes real (lump-sum) taxes paid by
households.

The path of consumption expenditure is determimethe maximization over an infinite
horizon of an additively-separable utility functionwhich future felicity is discounted at the
constant rate of time preferenge Total consumption expenditure consists of spemadin traded
goods, denotedr, and on nontraded goodg, which are the direct sources of utility for the
household. Thus total consumption expenditusegiven byc = cr + cn/e. The felicity function
is of the constant-relative-risk-aversion type, endssumed to be Cobb-Douglas in consumption
of traded and nontraded goods. It therefore t#ke$orm:

U(cr,cN)=v(e<)=K(i—?_a ()

wheref ando are positive parameters, the former representiaghare of traded goods
consumption in total consumption expenditure, dediatter the inverse of the intertemporal rate
of substitution. The Cobb-Douglas specificatiomlies that consumption expenditure is
allocated in constant shares between the two typesnsumption goods:
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cr=6c
cn=(1-0ec (8)

Using these in (7) we can express the indireatyfiinction in the form:

_K(e C)H

U(era)=v(eg=——— ©)

wherexk is a positive constant. The household’s problemtharefore be stated as follows: it
chooses paths for consumption expenditua@d moneyn so as to maximize:

K (el‘"7 C)H

U(crc)=v(e ©=I

subject to the flow budget constraint (6) and agvarsality condition. These can conveniently

be written as:
a=y+rem+r(a n- t—(l+r(%)) ( (6")

lim aexp(—T r*dt] =0 (11)

wherer* is the real interest rate on foreign bonds, messur terms of traded goods.

The present-value Hamiltonian for this problem is:

H= {K @wﬁ] exp(-pt)

with first-order conditions:

ch“’—A(lH(%)—r'(%) c)=0 26
_T(r%):i* (12b)

/I(p—r*)=/i (12c)
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The dynamics of household consumption expenditgelatermined by these conditions,
as well as the budget constraint (6’) and tranghtyscondition (11). Equation (12b) implies the
money demand function:

m = h(r*)c,h’ <0 (13)

By differentiating equation (12a) with respectitod, and using (12b), (12c), and (13 ), we can
derive the household’s Euler equation in the form:

a‘l(r* -p-h(r)r +V%)C
1+r(h(r*))—r*h(r*)

The consolidated public sector includes both theegument and the central bank. The
sole function of the central bank is to maintaia é€xchange rate parity. It does so by exchanging
domestic and foreign currency for each other onadehin unlimited amounts at the fixed parity.
Its balance sheet is thus givenfey m, wherefc is the real stock of foreign exchange reserves --
i.e., the stock of foreign bonds held by the cdritamk measured in units of tradable goods.
Interest receipts on these bonds are transferrdgbtgovernment. The latter, in addition to the
central bank’s interest receipts, receives the ksonp taxes that are collected from households.
Like the households, the government has to resgpeittertemporal budget constraint. For
concreteness, we’ll assume that it does so inticpkarly simple way -- by maintaining a
continuously balanced budget. Thus the consolidateiget constraint of the government and
the central bank can be expressed as:

c= (14)

t= i
= i*m (15)

The model is closed with two equilibrium conditsonThe first is an arbitrage relationship
describing the terms on which the rest of the wuiiltllend to the domestic economy, and the
second characterizes equilibrium in the marketfortraded goods.

Though the home country is a price taker in thedvgoods market, its financial
liabilities are not perfect substitutes for tho$éhe rest of the world. The interest rate at Whic
residents of the country can borrow abroad thuectf a risk premium which is an increasing
function of the share of the country’s liabilitieeld in world financial portfolios. This is
incorporated in the model in the form of an upwslaping supply-of-funds schedule relating the
external interest rate confronted by the countrg®dentsr*, to the country’s net international
indebtedness, as well as to world financial condgj measured by the exogenous world interest
raterw. The specific formulation express&sas the sum of the world interest rate and a risk
premiump that is inversely related to the country’s aggtegeet international investment
position. Since both the government and the cebénak maintain continuously balanced
budgets the latter must be equal to the net wdrtheohousehold sector. We can therefore write
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the supply of funds schedule as:
r*=rw+ p(a) (16)

Finally, with no exhaustive public spending, tlygidibrium condition in the market for
nontraded goods can simply be expressed as:

w(e) = oy
= (1 Hec a7

For future reference, it is worth noting that tpedfication of equilibrium in the nontraded goods
market (17) implies that all production of nontrddgods is available for consumption. We are
implicitly assuming, therefore, that the transattwosts associated with consumption are incurred
in the form of traded goods.

Equation (17) can be solved for the value of #a exchange rate that clears the
nontraded goods market, conditional on the valyariohte spending. This short-run
equilibrium real exchange rate is given by:

e = e(c) (18)

(1-6)e

———x<0
Yn _(1_0)0

e =

The real exchange rate that solves equation (I&83hert-runequilibrium one in the sense that it
clears the market for nontraded goods fgiv@nvalue of private consumption expenditare
Thus, this real exchange rate will be sustainablg  the extent that is itself sustainable. To
assess the sustainable value céquires solving the model for the pathcadver time.

Before describing the determinants of the steaatg ®quilibrium real exchange rate in
this model, we need to establish that the modedgsses a stable steady-state equilibrium. For
the purpose of solving the model, the two key dyicaquations are the household budget
constraint (6) and its Euler equation (14). Coesttie former. By using the definition of real
output from equation (3), the money demand functi), the government budget constraint
(15), the supply of funds schedule (14), and tigression for the short-run equilibrium real
exchange rate (17), equation (6) can be manipulatedhe form:

a=y(e+ rem+( | z)—[r( g+ g 31))+6’]) | (19)

Using the nontraded goods market equilibrium comwlif18) to eliminates, this becomes:

% This assumption is made for concreteness and isiiypl It does not affect the results derived belo
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a=y e 9]+ rem+( I+ é—[r( I(|Vy+ ) }1))+0D (20)
The properties of this equation can be summarizddlbws:
=a(g a ren) (21)
a=ye-(r-6)<0
a=r+pa-rhpc>0
a=1

Before proceeding similarly with equation (14), efitst thatr” = p (a) a,and
é=et. Substituting these and equation (21) into (1d)have:

, _1(r+p -p-h(r,+p(a aﬁa(carer)wy/)
¢c=0 (22)
(h(rw+p(a) i+ p() W o+ o(d)
which can be solved faito yield:
¢=c(c a ren (23)
_ahp
¢ ==<0
=—p(l—haz)
2 >
_hp
¢ =<0

wherez=(1+u— )(2 cz) 0.

Equations (21) and (23) represent a system ofdifferential equations in the variables
anda. The former is a “jump” variable, while the latterpredetermined. The steady-state
equilibrium of this system is the combinatiari,(a*) which satisfiest = a=0. Stability is
determined by the sign of the determinant of thadition matrix of the system (21) and (22)
linearized around the steady-state equilibrium es{o*, a*). It is straightforward to show that
this determinant is negative, so its roots musiflpposite sign, implying that the equilibrium
(c*, a*) is saddlepoint stable.

Having established that our model possesses ke stady-state equilibrium, we can now
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examine the properties of that equilibrium. Tosto begin by noting from equation (22) that the
imposition of the long-run equilibrium condition$= & in that equation implies:

w+p(@)=p (24)

Sincery andr are both exogenous, this equation determines thiélqum value of the

country’s net international investment positiah, Because the premiumis a decreasing

function of the net international investment pasitithis equation states that countries with a high
rate of time preference will be driven to have ablen stock of net external claims in long-run
equilibrium than those with lower rates of timefprence. Since* =r  + p(a*), this equation

in turn implies that the equilibrium value of thendestic real interest rate will be given by:

™ =p (25)

This value of* pins down the long-run values of consumption vigyde and transactions cost
per unit of consumptiotdt

h*=h(r*) = h(p) (26)

= gh()] = h(p)] (27)

With these results in hand, we can now describeadhneitions that characterize the
equilibrium real exchange rate in this model. dgi®5)-(27) in equation (19) yields:

=Q@1(e) + rem +r*a* - (z* + )c (28)

This is the external balance condition in our modRécalling thatr = dc, and that transactions
costs are assumed to be incurred in traded gogdse@ate demand for traded goods is given by
fc, and aggregate supply(i - J£). Thus aggregate excess supply of traded goods) emthe
real trade balance surplus(ys - &) -0c =yy- (J+6)c. Adding the receipt of remittances and
interest payments from abroad (recall #rats the country’s net international investment
position) yields the current account, measurechitswof traded goods, which is the right-hand
side of (28). Condition (28) therefore states thatero-growth noninflationary steady-state
equilibrium, the current account must be in balansmceyr is increasing in the real exchange
ratee, and since an increase in consumption expenditahgces the trade surplus, the set of
combinations o€ andc that satisfies (28) is plotted as the positivebypsld external balance
locus EB in Figure 4.

From (18) and (28), the effect of a change in erogs remittance inflows on the
equilibrium real exchange rate is given by:
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de __ 1* <0 (29)
arem - T +60

"o vy

The discussion in Section 1.1 of the determinaritdhe quantitativeeffects of remittances on the
equilibrium real exchange rate follow from this atjan.

The extensions of the model follow:
1. Induced remittances
A simple linear function describing remittancesraiced by domestic real income is:
rem =uo + u1y. (30)
Under this assumption equation (19) becomes:

a=y (+ s+ iy (1 W 3)-[7( 5+ d 3))+6] (31)

and from equation (3c), which establishes that 0, it follows that the real exchange rate has a
stronger impact on the external balance conditiathis case.

2. Effects operating through the risk premium

Rewrite the international intereserttced by the domestic economy as:
*Irw+ p(a+ rem/r¥) (32)

Note that equation (26) must continue to hold mgloun equilibrium. Substituting (26) into (32)
and differentiating with respect temyields:

re
ofarrem) 8 __1__1

=0, so - 33
dorem ofrem) o r (33)
The external balance condition can now be writeen a
0 5(¢) + rem + r*a*(rem) — ¢* + 6)c (34)

which differs from (28) only in that the countryteng-run net investment positi@f is a

function of the level of remittances, Wi%lga— = —i*, as given by (33). Differentiating (34) with
rem r
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respect taemyields the result that changesr@m have no effect on the external balance
condition.

3. Direct effects on household utility functions

We can capture the spending of remittances onlitasian the model by writing the
representative household’s utility function as:

W(ew) =v(e, c)=[cr—remf o' 1~ (7)
1l-0

which implies that consumption of traded and natethgoods respectively are given by:
cr=6(c—rem) +rem (8)
v =(1-0)e(c—-rem)
The equilibrium condition in the market for nontealdgoods thus becomes:
yn(e) = oy
= (1 -H)e(c —rem) @ar)
and the external balance condition (28) can bdewias:
0 =(¢) + rem +r*a* - *c — [6(Cc — rem) + rem]
which is equivalent to:
0 =(¢) + rem +r*a* - *c — 6(c — rem) (28)

The analysis in the text follows directly from etjoas (17’) and (28).
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Appendix B. Country Sample

The countries are classified as high, upper migaleme, lower middle income, and low income
countries based on the World Bank classification.

The high- and upper-middle-income countries indhmple are New Zealand, Greece, Australia,
Norway, Switzerland, United Kingdom, Canada, Gery&pain, Sweden, Portugal, France,
Austria, Denmark, Czech Republic, Belgium, IrelaRicand, United States, Korea, Japan,
Netherlands, Italy, Luxembourg, Saudi Arabia, Spae, Trinidad and Tobago, United Arab
Emirates, Israel, Slovenia, Estonia, Romania, MexRussia, Oman, Slovak Republic, Costa
Rica, Uruguay, Brazil, Lithuania, Bulgaria, $oéfrica, Mauritius, Latvia, Croatia, Malaysia,
Libya, Panama, Hungary, Venezuela, Rep. Bol., Gakanakhstan, Botswana, Turkey, Poland,
and Lebanon.

The low income countries in the sample are Bangladieao People's Democratic Republic,
Eritrea, Tajikistan, Mongolia, Tanzania, India, Wiam, Uganda, Kyrgyz Republic, Sierra Leone,
Democratic Republic of Congo, Mozambique, CentraicAn Republic, Guinea, Zambia,
Zimbabwe, Niger, Ethiopia, Kenya, Burkina Faso, iBehana, Nigeria, Mali, Madagascar,
Sudan, Cote d'lvoire, Cambodia, Haiti, Togo, PakisRwanda, Nepal, Burundi, Islamic
Republic of Afghanistan, Malawi, Republic of Yemé&had, The Gambia, Mauritania, Senegal,
Uzbekistan, and Papua New Guinea.

The lower middle income countries in the sampleMaeedoniaFYR, Islamic Republic of Iran,
Republic of Congo, Bosnia & Herzegovina, El Salvaddicaragua, Lesotho, Thailand, Georgia,
Cameroon, Angola, Albania, Dominican Republic, AlgeBelarus, Ukraine, Armenia,
Philippines, Moldova, Turkmenistan, Paraguay, Naaibunisia, Morocco, Syrian Arab
Republic, Peru, Swaziland, Guatemala, Hondurad,&rka, Indonesia, Egypt, Jamaica, Bolivia,
Ecuador, People’s Republic of China, Colombia, dodan.
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