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Abstract
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tied to productivity enhancement. This is because ttansfer has both a
wealth effect and a relative price effect, the treéaimportance of which de-
pends upon its allocation. For an untied trandtes, relative price effect is
weak, the wealth effect on leisure dominates, Aercendogeneity of the labor
supply is important. For a tied transfer, the iase2in productivity raises the
wage rate, thereby inducing an increase in aggedghbr supply and offset-
ting the increase in leisure due to the wealthceffEhe overall response in
leisure is small and is dominated by the relativeepeffect. In this case,
given this small response, whether the aggregata lis supplied elastically
or is constrained to be fixed turns out to makéeldifference.
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1. Introduction

The consequences of the international transferesburces for relative
price movements and internal resource allocatienaalongstanding and re-
curring theme in international economics. The isBig gained attention in
the context of the war reparations imposed on Geynad the conclusion of
World War |, leading to the debate between Keyrd®29) and Ohlin (1929)
concerning the so-called “transfer problem.” Thienthe 1970s and 1980s,
the role of relative prices was central in analgzthe consequences of the
discovery of natural resources in both Austral@aMimaterials) and Northern
Europe (oil and natural gas). It was argued thatnloyeasing the supply of
tradable goods and lowering their relative pricedpctive factors are shifted
to the nontraded sector, thereby reducing the ¢fizhe country’s traditional
export sector and thus adversely affecting its ¢gnorate. This problem be-
came known as “Dutch disease,” a reference to dodimd of the manufac-
turing sector in the Netherlands after the discpwdra large natural gas field
some years earlier, and was first analyzed in stetal by Corden and Neary
(1982) and Corden (1984). More recently, the isstidutch disease has
again been addressed in assessing the benefiwadfii aid. Much of this
research has been empirical, yielding a generaitkgdnrelationship between
Dutch disease symptoms and &id.

As the literature analyzing foreign transfers hasgpessed, the formal
analytical models employed have increased in stipai®on. First, much of
the earlier literature analyzing transfers wasistdthis was certainly true of
Samuelson’s (1952, 1954) seminal analysis, whicdurasd that a transfer
would have dynamic consequences but would be offgethanges in an
economy’s trade balance that left the current agconchanged. Similarly,
the Corden and Neary (1982) and Corden (1984) seslpf Dutch disease
are based on a static version of the dependenbenormodel of Salter
(1959). More recently, this question has incredgibgen addressed within an
intertemporal framework. Thus, Brock and Turnovgl¥®94) and Brock
(1996) employ a dynamic dependent-economy modelsaogdv that a small

1 For example, Kang, Prati, and Rebucci (2010) findenwce of Dutch disease effects hold-
ing in half of their sample of 38 countries. Nky2004) argues that Dutch disease need not
occur in low-income countries that can draw upagirtidle productive capacity to satisfy
the aid-induced increased demand. In contrast, RajdnSubramanian (2005) do find evi-
dence of Dutch disease leading to adverse effecigrawth, even for economies adopting
“good policies” in the Burnside-Dollar (2000) sense
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economy’s macroeconomic adjustment to a foreigmsfea depends upon the
relative capital intensities of the traded and remhed sectors.

Second, virtually all of the literature assumeg tha foreign transfer takes
the form of a pure income flow, the direct effe€twdich is to enhance the
country’s overall resources (i.e., its wealth) d@odraise its levels of con-
sumption and savings. Any effects on output or petidn are indirect and
result from the higher demand and the inter-sectactor movements in-
duced by the relative price changes. But in prectice revenue received by a
country from abroad may be directly applied to maidity enhancement.
Indeed, in the case of the transfers granted b¥tiepean Union to potential
candidates, this was required as a condition fombeeship® To the extent
that the transfer is invested in enhancing progtaatapacity, thereby altering
the relative sectoral productivities, it will fugh directly influence relative
prices and, therefore, resource allocafion.

This paper builds upon a recent contribution byr&efekin, and Turnov-
sky (2009), who present a dynamic model of a twadesedependent economy
that produces both traded and nontraded output.cbatry they consider
receives transfers from abroad, which can be abacto three potential uses.
First, as in the traditional literature, it may &eure income flow, whose di-
rect effect is to reduce debt and lift consumptimal savings. Second, it may
be channeled into productivity enhancement in thded sector; and third, it
may similarly end up in the nontraded sector. Ttaialysis demonstrates
how each of these scenarios has substantiallyreiffeconsequences for rela-
tive price movements; each case causes the ecotwiioiow a markedly
different time path and yields a correspondingfjedent welfare profile.

But like the previous literature, Cerra et al. (200npose one strong as-
sumption, namely, that while labor can move fresdyween the two sectors,
its aggregate supply is fixed inelastically. Thegant paper relaxes this as-
sumption and instead stipulates that total laba@uigplied endogenously, by
allowing the representative agent to have a wadate choice. As a general

2 The dependent-economy model, as it originated ither (1959), Swan (1960), and Pearce
(1961), was purely static. Dynamic extensions Hzaen developed by a humber of authors,
including Bruno and Sachs (1982), van WijnbergerB8)9Brock and Turnovsky (1994),
Turnovsky and Sen (1995), and Brock (1996). ReceKilyalbayeva and Vines (2008) em-
ploy a dynamic version of this model to analyze dbutlisease effects stemming from a
terms-of-trade shock originating from an oil prinerease.

See e.g., Chatterjee, Sakoulis, and Turnovsky (200Bgre this is discussed and docu-
mented in more detail.

This includes the Balassa-Samuelson effect, whifghs¢o the enhanced productivity of the
traded sector, causing an appreciation of theexethange rate; see Balassa (1964) and Sa-
muelson (1964).
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proposition, endogenizing the total labor supplg patentially profound im-
plications. By equating the marginal utility ofdere to the marginal utility of
consumption foregone, priced at the real wage ¢y@ortunity cost of lei-
sure), it links the production side of the econaimythe demand side. One
important effect of this is to strengthen the rolelemand shocks as an influ-
ence on the dynamic adjustment. This is the cadmih the standard one-
sector Ramsey representative agent model, as wet the foreign-aid en-
dogenous-growth model of Chatterjee and Turnov8R@T)>

In the present two-sector production frameworkuiits out that endogen-
izing the labor supply has no effect on those aspefcthe long-run equilib-
rium that are determined solely by supply condgiorhus, it has no effect on
the long-run relative price of nontraded goodstmat capital-labor ratios, or
the rates of return on capital or labor (the reafj@vrate). That being the case,
the long-run depressive effects on exports prodiged pure transfer should
not be viewed as a Dutch disease symptom. Beingegemand shock, such
transfers have no long-term effect on relativegwidRather, the weakening of
exports is a “current-account balance effect,” nre@arhat untied transfers
substitute for the production of export goods imaficing the purchase of
traded consumption goods.

In other respects, the role of the labor supplgetermining the impact of
foreign transfers depends upon how these resoareesllocated. If they are
in the form of a pure transfer, introducing thenebat of an elastic labor sup-
ply has significant outcomes. When the total ladgply is fixed, the decou-
pling of the consumption and production decisidreg bccurs permits many
variables to respond almost instantaneously, itisglanuch of the system
from the transitional dynamics. However, when lalsosupplied elastically,
pure transfers modify the marginal rate of substitubetween consumption
and leisure, thereby exposing more of the economyramic adjustment to
the more sluggish accumulation of the capital sttt debt.

® In either case, with an inelastic labor supply, #eenomy responds fully on impact to de-
mand shocks.

% The independence of the long-run relative pricenftmtied transfers (a pure demand shock)
is an immediate consequence of a basic properthetwo-factor two-sector production
model, namely that with perfect sectoral factor itigh the long-run relative price depends
solely upon supply conditions. A similar resultistained by Devarajan, Go, Page, Robin-
son, and Thierfelder (2008). Arellano et al. (20§8herate long-run Dutch disease effects
by introducing the imperfect substitutability ofpital stocksacross sectors. In contrast, un-
tied transfers would continue to have no long-rative price effects for the form of costly
intrasectoral capitdlowsintroduced by Morshed and Turnovsky (2004).
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The possibility that the wealth effects stemmingnirthe pure transfer
may be absorbed by leisure leads to other situmtmnwell. First, whereas
with an inelastic labor supply, the response ofltmg-run capital stock and
debt depends solely upon the sectoral capital-laéios, the rise in leisure
now becomes relevant, and in some cases may danttimatmore traditional
effect. Second, as leisure goes up, both tradedhanttaded production goes
down, leading to an overall shrinkage in aggregatput. In this respect, the
now smaller size of the export sector now resemblBsitch disease compo-
nent, but one due to an increase in wealth, rdti@r to a change in the rela-
tive price.

In contrast to the pure transfer, tied productrgbhancing transfers have
relatively little to do with changes in the labapply, whether fixed or flexi-
ble. While it is true that the labor supply will BBmmed by the wealth effects
brought about by the transfer, this is largely etffsy the positive supply ef-
fect of the higher wages coming from the produttiegnhancement. In addi-
tion, there are large sustained movements in tlativie price, which deter-
mines these modest adjustments in the labor supjlys, overall, the dy-
namic adjustments in response to tied transfersriagt a country with an
assumed inelastic labor supply remain more oriteast.

While the structural consequences of foreign trensshre important, the
overriding issue is their welfare implications. this regard, Cerra et al.
(2009) highlight the tradeoffs that exist betwe@éntlfe relative price (real
exchange rate), (ii) the accumulation of capitab{gh), and (iii) the welfare
gains associated with the transfer. Overall, thedoffs relevant for an ine-
lastic labor supply continue to apply when the fatagply is endogenized.

The two-sector production structure, together whitn specification of the
financial sector, which we take to involve increasidebt costs, leads to a
state of macroeconomic equilibrium that is spedifiey a fourth-order dy-
namic system. The key equilibrium dynamic varialdessist of: (i) the capi-
tal stock, (ii) the stock of debt, (iii) the rehai price of nontraded to traded
output, and (iv) the shadow value of wealth, expedsin terms of traded out-
put as numeraire. Both the macrodynamic equilibriand, in particular, the
role of the endogenous labor supply, are charaetras far as possible. But
being a high order system, it must inevitably balyed numerically, and,
thus, much of our analysis is based on a plausddlbration of the model.

As has been shown previously, the dynamics of tates models of this
type depend upon the relative sectoral capitahsities, which, in turn, have
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an important bearing on the dynamics of the redagisice’ However, there is
little evidence—and no consensus—as to what theogppte specification of
this aspect should be. For example, Arellano ef24I09) parameterize their
model to make the nontraded sector relatively ehpittensive, whereas
Kuralbayeva and Vines (2008) adopt precisely thegosjte assumption. We
therefore contrast two benchmark cases: (i) whiseettaded sector is rela-
tively capital intensive; and (ii) where the relatisectoral capital intensities
are reversed.

The economy we consider is one having well-fungtignnternal markets
and with a high degree of access to world finantiatkets. Thus, our analy-
sis is most applicable to countries such as GraaddPortugal and emerging-
market economies, such as Turkey, seeking admissithe European Union.
It also may plausibly describe more developed atesike Australia and
Norway, following their discovery of natural resoes®

Following this introduction, Section 2 outlines tteeoretical framework.
Sections 3 and 4 discuss some of the long-run hod-sun implications of
the model, stressing in particular the role plajpgdthe endogeneity of the
labor supply. In Sections 5 and 6, we perform aemgal simulation of the
model and calibrate it for a small open economytiSes 7 and 8 analyze the
dynamics of foreign transfers, given three allamatcenarios: (i) pure trans-
fer, (ii) transfer devoted to increasing the prdduty of the traded sector, and
(i) transfer devoted to increasing the produdyivof the nontraded sector.
Section 9 examines some of the welfare consequearadshe tradeoffs in-
volved between different measures of economic perioce, while Section
10 concludes the paper.

2. Two-sector Model of Foreign Transfers

The framework we will employ is an extension of @erTekin, and
Turnovsky (2009) to cover an endogenous labor supitnce, our explana-
tion of the model is brief.

" See e.g., Turnovsky and Sen (1995).

8 But with labor and capital being perfectly mobilerass sectors, we are assuming more
internal flexibility than would characterize a yuleveloping economy, although it would
be straightforward to adapt the framework to deidh what case. Moreover, as long as the
impediments to sectoral factor movements involvéy ahe flows, as in Morshed and
Turnovsky (2004), our long-run results, when atiteeal movements cease, should provide
some guidance to even developing economies. Aekdral. (2009) formulate the impedi-
ments to sector factor mobility, characterizingewaloping economy in terms of a convex
transformation function involving the capital stacRhis does have long-run consequences.
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2.1 The economic structure

We consider a small open economy model with amiiefiy-lived repre-
sentative agent who is endowed with one unit oétimfractionL; of which
is devoted to employment in the traded seckgy,to employment in the non-
traded sector, and the remainihgo leisure. Labor is supplied at a competi-
tive wage rate. The agent also accumulates cafitalhich he rents out at a
competitively determined rental rate.

The economy produces a traded good (the numemasiey capital K, ,
and labor, L;, by means of the neoclassical production function,
F(K;,L;,G;), where both capital and labor have positive, imishing,

marginal physical products and are subject to emmsteturns to scale. In
addition, government spending on infrastructuraqatraded good) allocated

to the traded sectof3; , serves to increase the productivity of that secto
that F; >0.

The economy also employs capit#l,, , and labor,L,, to produce a non-
traded good, using the production functidd(K, L, ,G, ), having similar
neoclassical properties, whe@, represents the government spending on the

nontraded good allocated to enhance the producti¥ithe nontraded output
sector,H; >0 2 The relative price of nontraded output in termshef traded
output isp. It thus serves as a proxy for the real exchaage, with an in-
crease irp representing a real exchange-rate appreciatidnndilviduals take
p as parametrically given, although it is determibgdhe aggregate market-
clearing conditions in the economy.

The two private factors, capital and labor, arelfrenobile between the
two sectors, with the sectoral allocations beingst@ined by:

K, +K, =K (18)

L, +L, +l=1. (1b)

% To preserve tractability, these expenditures atmduced aslows as in Barro (1990),
although a natural extension would be to speciéyrttas public capitatocks as in the one-
sector analysis of Chatterjee, et al. (2003).
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Physical capital is produced in the nontraded seutd depreciates at
the rated, , thus implying the following capital accumulatioanstraint:

K=I_5KK (2)

As discussed by Turnovsky (1997) in detail, theatirent of physical
capital as being traded or nontraded has genesatestantial debate over the
years, although as Brock and Turnovsky (1994) shiestricting capital to be
nontraded does not involve a serious loss of gétyeta

The economy can borrow in the international capitarket, although it
faces increasing borrowing costs in doing so. Waress this by postulating
that the rate of interest at which it may borrovamsincreasing function of the
ratio of its debt to the value of its capital, whiserves as a proxy measure of
its ability to service its debt. Thus we have:

r(iJ:er(ﬁj; >0, o'>0
pK pK 3)

whereN is the country’s stock of debt, is the exogenous world interest
rate, anda)( N/( pK)) is the borrowing premium. In making his individual

decisions, the representative agent takes theesiteate as given. This is be-
cause the interest rate facing the debtor nati@m isicreasing function of the
economy'saggregatedebt, which the individual assumes he is unablato
fluence*

Given this access to the world’s goods and findmogrkets, the domestic
agent’s instantaneous budget constraint is spddifye
N

N=C +pG + {K+d K+ pT- K K, Lk, G- pH K, L, Q)+ E—K] )
P (4)

where C; and C are the agent's consumption of the traded and non-

traded goods, an@ denotes domestic taxes, which we take to be lwmp-s
and denominated in terms of nontraded output.

The representative agent chooses his consumpti@is)eC; and C, ;
sectoral labor allocationd,; , L. leisure,l; sectoral capital allocationdS

10 Brock and Turnovsky (1994) extend this model totidel both traded and nontraded capital.
11 Many variants of (3) can be found in the literafiseme of which are discussed by Chatter-
jee, Sakoulis, and Turnovsky (2003).
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and K, . and the rates of accumulation of capital and débtand N - o
maximize the intertemporal utility function:
= iy v ot
Q_J'OU(CF,CN,I)e dt ©
subject to the constraints (1)-(4) and given ihitsiocks of assets
K(0) =K, and N(0) = N, . The instantaneous utility function is assumed to

be concave in the two consumption goods, as we#iasre, all of which are
assumed to be normal goods. The agent's rate efpneference, is con-

stant.
Performing the optimization yields the followingtopality conditions:
U, (C;.Cy. ) = p

(6a)
Un(Cy.Col) = 1p (6)
U,(C, Gy, 1) = uF (K; Lt ,Gy) (6¢)
1
—F (K, Lr,Gr) = H (Ky, Ly, Gy)
p (6d)
1|:|_(KT'|-T’GT)=HL(KN’LN’GN)EW
p (6e)
[ N
__:r_
P (ij (61)
FK(KT’LT’GT)+_D—5 :r(ﬁj
p p © (pK (69)

together with the transversality conditions thassirwold to ensure that the
agent's intertemporal budget constraint is met:

!im UNe” = 0; !im U pKe” = 0.

(6h)

where /, the Lagrange multiplier associated with (4) his shadow value
of wealth.
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Equations (6a) and (6b) equate the marginal utidftgonsumption to the
shadow value of wealth, appropriately measureceims$ of the numeraire.
Equation (6¢) equates the marginal utility of leéstio the shadow value of
wage income foregone. This means that changes ge Wweome will affect
the amount of leisure, as well as traded and ndettagoods consumption.
This equation represents the critical departuref@erra, Tekin, and Turnov-
sky (2009), where with labor supply taken to begexmus, it is no longer
applicable’” Equations (6d) and (6e) determine the sectoratafion deci-
sions by equating the marginal physical productheftwo factors across the
two sectors. Equations (6f) and (6g) are arbitramditions equating the rate
of return on consumption and the rate of returmontraded capital to the
borrowing cost.

The government receives foreign transféfR, thatare denominated in
units of traded output, thereby providing it, tdgatwith the lump-sum taxes
collected from domestic residents, with two sourcesevenue. We assume
that the government maintains a balanced budgethatdhese resources may
be allocated in three ways: (i) to enhance the ywtidty of the traded sector,

G;, (ii) to enhance the productivity of the nontradedtor,G,, , and (jii) to
reduce the tax burden of the domestic residénts.

GT +GN :T+E

P @)

The economy starts from equilibrium with zero tfens, so that initially
all expenditures are financed using lump-sum tarati

GT,O + GN,O = TO (8)

At time 0, the government receives a permanenidgorgansfer,TR, that
is allocated towards, , G, T in accordance with:

TR
t)= A=) ——
G (1) =G +A1-9) o0 oa)

2 n that case, equation (6c) is replaced with thestraint| =1 , which for convenience they
set to be unity.

13 We assume that the transfer denominated in unitsaded output can be costlessly con-
verted to nontraded output (i.e., there are nostijent costs).
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TR
Gy (H) = GN,O +Ap——

p(t) (9b)
TR
TM)=T,-1-1)—~
(1) 1-4) o0 -

Thus, A parameterizes the allocation of the transfer betwax reduction
and an increase in productive expenditures, wiilspecifies the allocation
of the expenditures between the two sectors. Waghttansfer specified in
terms of the traded good, the resources availablgpend on productivity-
enhancing infrastructure (nontraded good) vary rieely with the evolving
relative price, p(t) .

The final two equations are the economy’s accurnmratquations. Non-
traded goods’ market equilibrium requires:

K:H(KN,LN,GN)—CN_(GT+GN)_5KK (20)

That is, any nontraded output that is in excessdarhestic private con-
sumption, government purchases, and the stockpitat#hat has depreciated,
is accumulated as nontraded capital. This equatti@gther with the private-
sector budget constraint, (4), and the governmedgét constraint, (8), yields
the current-account equation for the economy:

N=C -F(K,L,G)+ r(ﬂj N-TR
PK (11)
The rate of debt accumulation equals the exceskwfestic private con-

sumption of the traded good over its supply, phes interest owed on the
existing stock of debt, less the transfers received

2.2 Macroeconomic equilibrium

The linear homogeneity of the production functiomghe private factors
allows us to express relations in terms of sectoapital-labor ratios. Thus,

defining k = K./L; to be the capital-labor ratio in secipwherei =T,N,
the corresponding production functions can be esga@ as

(k) = F (K, Lr,GrILy, h(ky) = H (K, Ly, Gy)/Ly
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This enables us to summarize the macroeconomiditagun with the
following set of relationships:

U, (Cr.Cy. ) =

(12a)
U (G, Cy ) =up (12b)
Ui(Cr, Gy ) =4[ f (ke G )= ke fi(k, G)] (12¢)
f (ki Gr) = ph(ky, Q) (12d)
flk.Gr) =k fi(kn G) = HItk, Q- ki k QI (12¢)
Lk, +@- L, - 1)k, =K (12f)
K =(1-L —=)h (ky,Gy)~ Cy— (Gy+ G)- I K (13a)
N=C -L f(k,G)+ r()N-TF (13b)
p=p[r()+J —h (ks Gl (13c)
) N

u=? _r(ﬁj (130

together with the allocation of the transfers beipgcified by (9).

Equations (12a)-(12f) define the short-run equilibr. With an endoge-
nous labor supply, the decoupling of productionigiens and consumption
decisions of the short-run equilibrium, as laid, dat example, in Turnovsky
and Sen (1995), partly breaks down. Now the satuisof the following
form, and is more recursive in structure. Firstirathe inelastic labor case,
(12d) and (12€) can be solved for the sectoratalpibor ratios

k =k (p G G) (142
ke =ky(P G G) (14b)

Given these sectoral capital-labor ratios, (12@g)Xan be solved for the
two consumption levelSC; andC, , together with leisurd, in the form
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G =CGuk(pG, G) pG) (15a)
Cv=Cuk(p G Q) pG) (15b)
I =1 (1K (p,G;,Gy) P, G;) (15¢)

Then (12f) implies the labor allocation to the wedector

L o K-ky(p.G G- I k(B G, G). P G)]
' k(PG G)- k(P G, Q) (154)

The solutions (15a)-(15d) indicate two key diffeses introduced by the
endogeneity of the labor supply. First, in addittontheir direct dependence
on relative pricep, and the shadow valug/, consumptions of both goods
now depend upon the sectoral capital-rakp, and G; . This occurs through

their interactions with leisure and its dependemcéhe wage rate, providing
a second channel for productive government speratidghe relative price to
influence consumption. Second, because of the ¢instraint linking leisure

and labor, the time allocated to traded laldgr,(and therefore also nontraded

labor, L), is now a function of leisurd, and hence depends upon the
shadow value of wealthy .

Substituting (15a)-(15c) for the production funoBp we may express
traded and nontraded outputs in the form

X=Lf(k,G)= X, K p G, Q) (16a)
Y=(01-L-Dh(k.G)=Yw,. K pG, }) (16b)

Again, the endogeneity of the labor supply implieat output depends
upon the shadow value of wealth.

3. Steady-state Equilibrium

Substituting (14) and (15) for (13) yields an awmious dynamic equilib-
rium determining the evolution dK, N, p, 4, which forms the basis for our

numerical simulations. Before discussing this, \wallsbriefly consider the

% In the case where the utility function is additivekparable in leisure, then much (although
not all) of the decoupling associated with an isttalabor supply is restored.
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steady state, attained whe§ =N = p==0. In general, this can be
summarized with the following sets of relationships

A. Sectoral allocation relationships
h(Ky, Gy) = = p (17a)
f, (k1. Gr) = Ph(k, G) (17b)
f(.G) -~k Rk G) = LIk Q)= ki B Q1 (g7
B. Aggregate market-clearing relationships

pu;(C;, G\ . 1)=U,(C;,C, 1) (18a)

U, (G, G D= U (G, G| ke, G- K (K G

(18b)
Lk +(1-L -k, =K (180)
(1_ET_r)h(RN’GN)_éN_(GN+ Gr)—JKk=0 (18d)
C, +pN=L f(k, G)+ TR (18¢)
N
rN—=)=p
PK (18)

Equations (17a)-(17c) and (18a)-(18f) determine stemdy-state values
(denoted by tiIdes)lZN, Rr P, Cr CN , ~I_T l, R, N in terms of given alloca-
tions for G;, G,;, and TR as determined by (9a)-(9c). When they are written

this way, we see that the steady-state soluti@in®gthe recursive structure of
the steady-state equilibrium obtained with a fikeabr supply.

Analogously to Cerra, Tekin, and Turnovsky (2008 see that the
steady-state equilibrium has the following solutidgtrom (17a)-(17c), we
obtain

lZN = lZN(GN) (19&)
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k =k (G G,) (190)
p=p(G. G, (190

Given (IZN, Izr,andb ), we can express the solutions for
C.,C,.L,ILK,N, as well as output levels,X,Y, and GNP,
Z = X+ pY, in the form:

Q=0(TR G, G, k(G) k(G G). 8 G G)

Q=(,.C, L.,L,K,N,X,Y,2) (20)

This mode of expression emphasizes the differeahimbls whereby for-
eign transfers impact the long-run equilibriumsEithe effect of a pure trans-
fer is simply afl/a(TR). But to the extent that the transfer is allocaied
productivity enhancement, it has several othercedfdoth indirect and direct.
The former operate through the impact on the sakt@pital intensities and
relative prices, as in (19). The direct effectsrafee through their impact on
excess demand through the market- clearing condiiip8d) and (18e). From

(9a)-(9c¢), the long-run changes in government atioos due to the transfers
can be expressed in the form

- TR
46, =1(1-¢) "
P (9a)
dG, = 1T R
P (9b)
¢t =--H I8
P (9¢)

3.1 Long-run effects of transfers on the labor-leisre choice

Our main objective is to determine the effectshef éndogeneity of the la-
bor supply on the effects of the transfers. To jgiih how the labor-leisure
choice influences the equilibrium, it is usefulitbroduce the specific func-
tional forms for the sectoral production functicargd utility function that we
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shall employ in our subsequent numerical analyStsey are the Cobb-
Douglas and constant elasticity forms, respectively

X=AK LG 0<ac<l

(21a)
YEBIG LG 0<p<t (21b)
U :(]/V)Crygcﬁ(l_g); 0<f<l, - <y <] (210)

wherea, [ characterize the degrees of capital intensithénttvo sectors,
1/(1-y) is the intertemporal elasticity of substitutiomda& reflects the
relative importance of traded versus nontraded g@odverall consumption.
Calculating the appropriate marginal products foe two production

functions, substituting for the sectoral allocat{@7), and taking proportion-
ate derivatives, we can immediately show:

dk = dik = V2 45 =Y 42 dTR

k- = dk, -7 G -5G, p 22)
5 o l-a) 2 1-9) l-ay |dTR
dp=v,dG -v, dg =Ajv,;=—=—-V, = =
PG e S e (1—/3)GJ D aob)

where * denotes percentage change. These expressienidentical to
those obtained for an inelastic labor supply, amdh& comments made in
Cerra et al. (2009) continue to apply. Equatiorbjd@dicates the factors that
determine whether or not a foreign transfer is @sased with a long-run ap-
preciation of the real exchange rate. This depemis the allocation pa-
rameters,A , @, as well as the impact of the transfer on the petdities of

the two sectorsy,,v,.

Taking the partial derivatives of the utility furat, (21c), and substituting
them for the consumer optimality conditions, (18ajl (18b), yields the equi-
librium consumption allocation conditions

opC, = (1-6)C, (23a)
nC, = 6IA1L-a)(k ) (G, )" (23b)

from which we derive the following proportionateaciges:
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22 2 @A-a) & _ 3 1-9) (-a)y |dTR
dCy = dC -v, dG +v,= — dG = dG-Alv ==~ G
v = dG -V, dG +v, 1-8 G ¢ {Vl G & (1_:B)GN:| P (24a)
s 2 2 a A _ £ 1-9) ag dTR
dl =d - 1d Vel d = dG -4 e ¥ 2 ¢ p
G ~ndG mv, 75 dG = dG {V g (1—/3)GJ P (24b)

These two equations make clear how the respongbe tivo consumption
goods to the transfers depend upon the introduatibrihe labor-leisure
choice. To see how this operates, we focus inytiafi the case of the pure
transfer, A =0. With an inelastic labor supply, (23b) and theref(24b) do
not apply, and (24a) reduces to

dC, = dC (25)

so that, given the constant elasticity utility ftion, the two consumption
goods will increase proportionately. With the imtoation of an elastic labor
supply, (24b) now becomes relevant, and (25) isifieatto

=dC = dG, (25"

The pure transfer is associated with a pure wedfdct. As long as agents
derive utility from leisure, and with all three comdities—traded consump-
tion, nontraded consumption, and leisure—being abgoods, the escalation
in wealth from the transfer will generate equalipgortionate increases in all
three goods. As a result, consumption of the twoadgowill grow less when
the labor supply is elastic than when it is inetaghd the option to take addi-
tional leisure does not exist.

d

In contrast, if the transfer is tied to some pratkgcuse, this raises the
wage and reduces the incentive for the agent s fais leisure by the same
proportionate amount. In the case where the tramsfa@located to the traded
sector, the wage rate (expressed in terms of duedr output) increases by the

amount dw= Vldér. Alternatively, if it is allocated to the nontratisector,

d\7v=a'df<T =[a'/(1—,8)]|/2 d:C:}\,. In both cases, (24b) indicates that the

higher wage rate cancels out the incentive to asmdeisure stemming from
the wealth effect, and the net impact on the ol/dabbr supply is much re-
duced.

Indeed, one of the interesting insights of the $atons that we report in
Table 3 is that the endogeneity of the labor sualy a large impact on the
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effects of pure transfers with its pure wealth eff@ut it has very little effect
in the case of tied transfers, when the wage eféegely offsets the wealth
effect, making the overall change in the labor $yippmost negligible. In that
case, whether the labor supply is elastic or isdiielastically turns out to be
of little consequence.

Irrespective of how it is allocated, a rise in fgretransfers eventually
causes productive resources, and specifically Jabanigrate from the traded
sector. This is a reflection of both an increaseéalth (which pushes up the
demand for the nontraded good, necessitating aansiqn in its domestically
produced output) and shifts in demand due to kedgirice movements. When
labor is supplied inelastically, the only optionf@ it to move to the non-
traded sector. But with an elastic labor suppl\erag may choose to devote
more time to leisure. This is, in fact, what happeten the transfer is untied,
in which case there is little movement to the nadd sector. With tied trans-
fers, on the other hand, the fact that the ovéablbr supply (leisure) remains
essentially unchanged implies that the labor mewdbhe nontraded sector, in
much the same way as it does when the labor sigpfiked.

3.2 Transfers, economic activity, and Dutch disease

The response of the overall labor supply (and tejsto a pure transfer has
implications for other aspects of the aggregatenecty. With the long-run
relative price remaining unchanged after suchstea, capital and debt must
eventually change in the same proportions for ¢mg4run borrowing rate to
remain equal to the given rate of time preferemsee [(18f)]. When the labor
supply is fixed, these quantities must both inaeeifshe migration of labor
from the traded sector implies a move to the mapital-intensive sector

(ky > k;), while they will decrease if these sectoral c@pittensities are

reversed. But with an elastic labor supply, thd that the agent chooses to
allocate a larger fraction of his time to leisusemrs a negative effect on the
capital stock and debt that may be overwhelminghto point of forcing an
overall decline in these quantities, even if thatreded sector is the more
capital intensive. Our simulations discussed intiSa¢7.2 provide an example
of this.

An extensively discussed issue concerns whethaoba pure transfer is
associated with so-called Dutch disease; seeA&xgllano et al. (2009). That
is, does the transfer lead to an appreciation®félal exchange rate, resulting

in a decline in the traded outpX = L, f(k;, G;) ? Cerra et al. (2009) ad-

dress this for the inelastic labor supply and slioa¢, while a pure transfer is
associated with a long-run decline in traded oytthis is not due to any
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movement in the real exchange rate, which remanthanged in the long
run. They therefore do not identify this as Dutébedse. Basically, the de-
cline in the traded sector is a result of the lomg-current-account balance,
(18d). On the left-hand side of this equation, vaeehthe country’s interna-
tional obligations, namely, its purchase of tradsmhsumption plus debt-
servicing costs, while on the right- hand side \agehits sources of finance.
Given demand, the larger the transfers, the lessnded to produce traded
output, and the more resources can be allocatdektoontraded sector.

In contrast, the elastic labor supply does genezkments of Dutch dis-
ease, but one associated with the wealth effedeisare, rather than the con-
ventional relative price effect. In this case, serin wealth resulting from the
transfer lowers its marginal utility, increasingsl&re and reducing the time
allocated to labor and production of the tradeddgdkthus, the overall pro-
duction of the traded good declines.

4. Role of the Labor Supply in Short-run Adjustmens

One of the consequences of the endogeneity ofather Isupply is that it
provides a second channel, in addition to the ix@airice, through which the
economy can carry out any required short-run dopaiting adjustments to the
transfers. This is especially true in the caseuré firansfers, where the labor-
supply responses are more robust. To see the igsemged, we shall focus
on the short-run factor allocations (1b), togethvith (12d)-(12f), using the
specific production functions (21a) and (21b).Histcase, we shall focus on a
pure transfer, the immediate effects of which ar€ix change the relative
price, dp, and to reduce the marginal utility of wealith//, both of which

will have immediate consequences for leisure antbfallocations across the
sectors. More specifically, from these equationsmay determine the fol-
lowing short-run responses:

. dp
dk = dik, =—P—
a-p (26a)
dL = {K B__y. i
(kN - kT) a-p | (26b)

1 dp ]
dL, = K dl
. (kN—kr){ /3-67+kT ] (26c)

implying the following output effects
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x_ 1 [ db —kNou} i
X Lk-k) a-B a-p (27a)
av_ 1 [ dp +de|}+ B
Y L(k-k)L B-a a-p (27b)

When labor is supplied inelastically, only the tieda price effect is opera-
tive. In that case, Cerra et al. (2009) found thaure transfer causes an im-
mediate migration of labor from the traded to tletaded sector, leading to
an immediate increase in nontraded output andraetiitraded output.

The ability to adjust the labor supply changesshert-run responses sig-
nificantly. Countering the impetus of the priceeeff on labor's migration to
the nontraded sector is the wealth effect, whicbsk® leisure more than
enough to overtake the price effect. Whether thimes out of labor allocated
to the traded sector or to the nontraded sectogrtdpupon the sectoral capi-

tal intensities. If the traded sector is more @pittensive(a > ), k; >k

and the only viable way to reallocate productiveoteces and maintain full
employment is for labor to move from the nontradedtor to the traded sec-
tor and leisure, then traded output immediatelgs;isvhile nontraded output
falls. This is precisely the opposite short-runpmsse to that obtained with
fixed labor.

5. Numerical analysis

To study the local dynamics of the economy, wediire the dynamic
equilibrium system inK, N, p,# about its steady state as defined in (17) and
(18). For there to be a unigue stable adjustmetht fanust have two positive
and two negative eigen values. With the capitatistd , and the national
debt, N, evolving gradually, convergence is achieved Isyantaneous jumps
in the shadow value of wealtly, and the real exchange rate,

As previously noted, because of the complexity led model, we will
solve it numerically rather than analytically. Thumctional forms we employ
for the sectoral production functions and utilign€tion are (21a)-(21c), and,
in addition, we assume that the borrowing functfoaf the form

r=r"+&[eV -] 210)

which is a positive convex function of the ratio adbt to the value of
capital.



Serpil Bouza and Stephen J. Turnovsky 21

The parameters used to calibrate the benchmarloegoare summarized
in Table 1, which represents a typical small enmgrgopen economy. We
consider two different scenarios: Case |, where ttheed sector isnore
capital intensive than the nontraded sectwr>3); and Case Il, where it is
less capital intensive ¢ < ). This is important, since the dynamics of a
two-sector-dependent economy model are known telpendent on the rela-
tive sectoral capital intensitiés.The preference parametejs 6, p are
standard, while the other preference paramgteis chosen to ensure a plau-
sible equilibrium allocation of time to leisure afound 0.72, consistent with
the empirical evidence. The production parameterg? and the productivity
parametersA, B, on the other hand, are chosen to attain a plieuspilib-
rium labor share in the traded secfoFhe borrowing premiuna = 0.15 and
the weight of the borrowing premiuih are chosen in order to attain a plausi-
ble debt-to-output ratid’

Since one of the issues of concern pertains talibeation of the transfer
to sectoral infrastructure, the base value§&pfand G, are key. As is typical
of most emerging economies, we assume that theoegorbegins with a
shortage of infrastructure, so th@& andG are initially below their re-
spective optimal levels. But how far below is imjamit. The choice of these
base spending values is crucial and was discussedme detail in Cerra et

al. (2009). Here we choose them so as to presemwparability with the ear-
lier paper, in which there is no labor-leisure deoi

5 In both cases, we find that the equilibrium is ddéepoint, implying that there is a unique
stable adjustment path.

18 The choice of parameters, particularly those nedptd the sectoral aspects, are discussed in
greater detail by Morshed and Turnovsky (2004). €hoice of elasticities on government
expenditures in production;=0,15, v=0.15, imply that government expenditure is equally
productive in producing both nontraded and tradatput, which seems like a natural
benchmark and implies that both production functiare subject to 15% increasing returns
to scale.

1 Our benchmark debt-GDP ratios of around 0.40 remtea plausible average for small
emerging economies. It is also close to that of&etral. (2009), thus facilitating the com-
parison between a model with exogenous labor aagthsent model, where labor is sup-
plied endogenously. In order to examine the impm#aof access to world financial mar-
kets, Cerra et al. perform a sensitivity analysithwespect to different values afallowing
it to vary between a=0.015 (easy access), a=0.¥ali(tm access), and a=15 (highly re-
stricted access). We have conducted a similar thatysanalysis and find that the introduc-
tion of endogenous labor has little influence oa ithportance of access to world commod-
ity markets.
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For Base Case | and Base Case I, the optimaldesetraded and non-
traded government spending & = 0.025,G,, =0.04% and G; =0.034,

A

G, =0.062, respectively. We assume that the initial totabegoment

spending isG =0.05, which is financed fully with lump-sum taxation,
T =0.05. In Base Case |, total government spending istbez 29% below
its optimum. Assuming that this shortfall appliesgortionately to both com-

ponents, we sef5, =0.018,G = 0.03. In Base Case I, total government

spending is 52% below its optimum, and the corredpw base components
are G, =0.018,G, = 0.03.*°

Inserting the benchmark parameters into the stetate- equations (17a)-
(17f) and (18a)-(18d) and into the functional forimg21) yields the bench-
mark equilibrium values summarized in Table 2. Pakeeports the key
steady-state equilibrium ratios for Case |, whea ttaded sector is more
capital intensive. The sectoral capital-outputosin the traded and nontraded
sectors are 3.5 and 2.5, respectively, yieldingaerall capital-output ratio of
2.88. The traded sector produces 38% of total augpmilar to a model with
exogenous labor. However, only 10% of a unit timaliocated towards the
traded sector, while 72% of the time is allocatedeisure activities. The
long-run relative price of the nontraded good &61and the debt-GDP ratio
is around 0.38. Table 2(B) reports the key stedatesequilibrium ratios in
Case Il, where the nontraded sector is more capitahsive. The sectoral
capital-output ratios in the traded and nontradextoss are 2.5 and 3.5, re-
spectively, yielding an overall capital-output cabf 3.1. The traded sector
produces slightly more of total output and emplslyghtly more labor than in
the case where the traded sector is capital inten3ihe fraction of time de-
voted to leisure is also slightly higher. The lawg-relative price of the non-
traded good is 0.91, and the debt-GDP ratio is a0l ™

6. Foreign transfers: General characteristics of rekexchange
rates

Starting from these initial equilibria, we analythee economic impact and
welfare consequences of the three allocations eftthnsfers, namely debt

18 In Cerra et. al. (2009), the initial lump-sum taxosén was 30% (Case 1) and 54% (Case II)
below its optimal level, very close to what we haege.

19 These calibrations are similar to those reporte@énra et al. (2009), which in turn were
shown to be consistent with the economic structwfea range of developing countries
summarized by Morshed and Turnovsky (2004).
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reduction vs. greater productive government spentfireither sector. We set
the size of the permanent transfer to 0.04 unitsasfed output, which equals
about 8% of baseline GDP in Case | and 8.5% in @a¥aNe analyze the
long-run effects and transitional dynamics generdby these shocks, as
summarized in Table 3 and Figs. 1-4.

(A) Traded sector more capital (B) Nontraded sector more capital
intensive: intensive:

(@=0.358= 0.25 (@=0.258= 0.35

Figure 1. Capital and Debt
1.1 Time Path for Capital (K)
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2 The size of the transfer is chosen such that ignihade relative to initial GNP is compara-
ble to that in Cerra et al. (2009), thereby allayar more accurate comparison between the
two cases of fixed versus flexible labor supply.
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Figure 2. Financial Variables
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3.3 Capital Intensity in Traded Sector (k)
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Figure 4. Consumption, Leisure and Welfare
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4.5 Welfare (W)
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From Fig. 2, we see that in all cases the real axgh rate responds virtu-
ally instantaneously to the transfer. This is cbemastic of these models, and
the underlying intuition is explained by Cerra kt(2009). It is unsatisfactory
in terms of capturing the empirical phenomenon refal' exchange-rate per-
sistence.” This requires more sluggishness, anl@shed and Turnovsky
(2004) discuss, one natural way to obtain more giltdel exchange-rate dy-
namics is to introduce adjustment costs on intetesal capital movements.
The fact that there is slightly more transitiontie exchange rate with en-
dogenous labor, as compared to inelastic labocdsed by Cerra et al.), is
consistent with more recent work by Morshed andndusky (2011), who
show how the endogeneity of the labor supply cao bk a central determi-
nant of short-run real exchange-rate dynamics.

7. Pure Transfer

The pure transfer is equivalent to a reductioraies, which decreases the
economy’s rate of debt accumulation and enablé&s iicrease its consump-
tion of both the traded good and the nontraded gasdvell as to enjoy more
leisure. It is a pure demand shock that does rilteince the relative produc-
tivities of either sector and therefore represenpaire wealth effect. Some of
the long-run constraints in the responses have desenssed in Section 3.1.
The second rows in Table 3 (A) and (B) presentntioge detailed numerical
responses, corresponding to two cases where tHedtrsector is relatively
more capital intensive and vice versa.

These numerical results confirm the qualitativepoeses discussed previ-
ously, and the following aspects merit highlighting

(i) The sectoral capital-labor ratios and relagviee remain unchanged.
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(i) The consumption of the traded good, the natéthgood, and leisure
all increase proportionately as a result of theaewbd wealth, with the in-
crease being 2.6% tr > S and 3.1% iff>a .

(i) If a > B, the migration of labor from the traded sectordke# an

8.7% slide in both capital and debt. This is fazager than that obtained by
Cerra et al. (2009) (around 1.9%) with an inelaktlor supply. This arises
from the jump in leisure that occurs. Indeed, #ffect is sufficiently domi-

nant that capital and debt decline even whigkr a . However, the fact that

the drop in capital is now 5.8% rather than 8.7%oaats for the larger in-
crease in consumption whef> a .

(iv) A further consequence of the sectoral capdhbr ratios remaining
constant is that the changes in output of the tamdg are proportional to the
changes in sectoral employment. Therefore, outpuhe traded sector and
employment in that sector both decline by 18.3%4®%6%, depending upon
sectoral capital intensities. These are much lattgen the corresponding re-
ductions with an inelastic labor supply (around }0f6reaction to the nega-
tive impact of the wealth effect on the labor sypjgee (15c¢), (15d)]. Thus,
the opportunity to enjoy more leisure, followingettransfer, contributes sig-
nificantly to the decline in the traded sector &ath be viewed as a kind of
Dutch disease.

(v) In both cases, labor moves from the tradedosdot leisure. Employ-
ment in the nontraded sector remains virtually amged, with nontraded
output remaining essentially unchanged as wells Tduntrasts with corre-
sponding increases of around 5.7%-7.7% with arastiel labor supply, ob-
tained by Cerra et al. (2009).

We now turn to a brief discussion of the dynamics.

7.1 Traded sector is capital intensive: 4 > 3)

The increase in wealth due to the transfer immebjiatises the demand
for both traded and nontraded consumption, as agelkisure [see Figs. 4.1,
4.2, 4.4]. As discussed in Section 4, the introducof leisure changes the
short-run responses from those that appear if l&supplied inelastically.
The fact that the wealth increase is now partitken in leisure implies that
the short-run rises in consumption are reduced tr@order of 11% to 4.5%-

5.0%. As noted previously, ifr > 3, then for factor markets to clear, labor
must move to the traded sector, and, as seen fignBH, L, immediately
climbs from 0.098 to 0.115. Given the simultaneousease in leisure, this
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requires employment in the nontraded sectqy, to decrease substantially,

from 0.187 to 0.144. This is precisely the opposhert-run response to that
occurring when labor is supplied inelastically.

For reasons discussed in more detail in Cerra.et28D9), the real ex-
change rate remains close to its (unchanged) st&atly value, although there
is some slight initial appreciation. But overaltat exchange-rate movements
play little role in the equilibrating process. Rathin the short run, the net
increase in demand for the nontraded good is met teduction in the accu-
mulation of nontraded capital, which falls at amast precipitous rate [Fig.
1.1]. In contrast, the increase in the demandHerttaded good is more than
met by a combination of the transfer and the amlaiiti output, which allows
the rate of debt-to-accumulation to move downwagdin initially at a rapid
rate [Fig. 1.2].

Over time, capital and debt both decline by 8.7%h whe country being
initially solvent (K > pN), this implies a long-run erosion in wealth of

8.7%. Thus, following the initial plunge in the sloav value of wealth in re-
sponse to the transfer, the shadow value will geliguincrease during the
transition as wealth declines. This, together with fact that the price re-
mains virtually unchanged, is reflected in the velight dips in consumption
and leisure that occur during the transition andigdly offset the initial in-
creases. In particular, with the fall in leisuregidg the transition being on the
order of only half a percentage point [from 0.7400t735], any further ad-
justments in labor allocation must take place atneosirely directly between
the two productive sectors. Now, given the dectinoapital stock and the
relative sectoral capital intensities, both capitadl labor must move from the
traded to the nontraded sector, in order to proviwe necessary additional
nontraded output. Thus, following its initial shtfi the traded sector, labor
will reverse that move and migrate back to the raatetd sector, compensat-
ing for the gradual reduction in the capital stdBkcause of the sluggishness
of capital, during the transition the capital-lalvatios in both sectors exceed
their steady-state valuésAs a result, following its initial discrete droge-
mestic production of nontraded output begins ta taround, while traded
output begins to subside gradually over time.

The direct effect of the transfer is to lower tlagerof debt accumulation,
which slows considerably at first. However, theugtbn in traded output,
coupled with the generally sustained upward tremdraded consumption,

2L we illustrate the capital intensity only in thedeal sector, since both land k move to-
gether.
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negates this initial decline, and, after approxehatour periods, debt starts to
expand, eventually settling at 8.7% below its ordipre-transfer level. The
abrupt reversal in the accumulation of debt iset#ld in the interest rate. The
initial appreciation of the exchange rate immedjafrishes down the ratio
N/(pK), lowering the borrowing costs, and with debt dasieg, this de-

scends from 5.0% to 4.58% after three years. Atpbant, the accumulation
of debt reverses that decline, and the interestgatdually returns to its long-
run equilibrium of 5% [Fig. 2.2].

Finally, we can trace out the implications for veed, which we measure
in terms of the equivalent variations of consumptftows. The short-run
increments in consumption and leisure immediatelofing the transfer
imply a short-run improvement in welfare of arout¥Ps. Over time, the re-
treat of consumption and leisure after the lesgpafrwealth causes a gradual
decrease in welfare, which makes up for the initiatease and leads to a net
present value jump in welfare of 11.3%.

7.2 Nontraded sector is capital intensive: > a)

Reversing the sectoral capital intensities so fiat @ sharpens the con-

trast between the two cases of fixed and flexiabot supply. With an inelas-
tic labor supply, Cerra et al. (2009) showed thigih Wabor migrating from the

traded to the nontraded sector, and with the lattérg more capital intensive,
a long-run accumulation of capital and debt wouldue. In contrast, we now
find that because the wealth resulting from thagfer induces labor to up its
leisure time, it will tend to switch from providirigbor to leisure, with only a
slight move upward in employment in the nontradedta of 0.32%, causing
a long-run loss in both capital and debt of 5.8%.

In the short run, due to the sectoral capital isitéas, the growth in leisure
stemming from the wealth effect approximately batm with the relative

price effect in the traded good sector, dndascends by a negligible amount;

see Fig. 3.1. Therefore, in the short run, the gaieisure is obtained by re-
ducing employment in the nontraded goods sectdtowimg the initial im-
pact, the pattern of the subsequent dynamics isrghy similar to those ob-
tained for the caser > . Hence, over time, with leisure remaining gengrall

stable, the increase in employment in the nontraskador, which restores
nontraded employment approximately to its pre-fiemkevel, is met by mi-
gration from the traded good sector, which in tbagl run plummets by
19.5%.



Serpil Bouza and Stephen J. Turnovsky 31

The fact that the capital stock and debt both dectiver time generates
two further contrasting responses between an elastd an inelastic labor
supply whenB > a . The first involves the long-run GNP, which is isee

drop substantially, by 7.3% over the long run. Téusnpares to Cerra et al.
(2009), who find that a pure transfer actually teda slight increase in total
output. The second difference is in the respongbeborrowing rate, which
follows a path very similar to that obtained wher> £, but is the mirror

image of that reported by Cerra et al.

8. Productive Government Spending in the Traded
and Nontraded Sector

The long-run effects arising from transfers allecato productive gov-
ernment spending are summarized in the third andhHaows of Table 3(A)
and 3(B). In both cases, the long-run changesisuide are modest, being
much less than for the pure transfer. This is beeaf the positive wealth
effect on leisure being largely offset by the higheage rate resulting from
the enhanced productivity, with its inducement upEy more labor. At the
same time, the direct increases in productivityulteésy from the transfers
being tied to production have substantial relapviee effects. For example,
if a > [, a transfer tied to the productivity enhancemdrthe traded sector

causes the relative price of nontraded output itobclby 14.8%; however,
when applied to the nontraded sector, the decis@s2%.

In the long run, the response in the relative pdiearly outdoes that due
to leisure. Moreover, comparing Figs. 2.1 and thé,same is true along the
transitional path, although i3 >a, leisure is more responsive in the short

run. Overall, however, the adjustment in leisur@ypla relatively minor role,
in which case we find that the responses to tiedstiers as detailed by Cerra
et al. (2009) require relatively minor adjustmettsaccount for the endoge-
neity of labor supply and, accordingly, requirefadher discussion here.

9. Welfare

As can be seen from Table 3, there are many ctinfliicesponses to the
transfer, obviously implying the existence of traffe among them. Table 4
summarizes the long-run percentage changes inaek&y macroeconomic
variables, including the real exchange rate, lang-capital accumulation
(growth), export production, aggregate producti&amg long-run gain in wel-
fare, according to each type of allocation. Sevimtaresting observations can
be made from this table.
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(i) The relative welfare gains resulting from theee allocations of the
transfers obtained by Cerra et al. (2009) for fileabr do not change signifi-
cantly when labor is supplied elastically. In botses, though, they are sen-
sitive to the size of government spending relativis socially optimal level.

(i) The change in long-run GNP is a poor indicabbthe change in wel-
fare. This is particularly true for the pure trarsfwhere in both cases it is
associated with a loss of around 7.2%, while lang-welfare advances by
11-12%. This is because it is ignoring the benefésociated with additional
leisure. It also reverses the welfare ranking betwallocation to the traded
sector and allocation to the nontraded sector.

(iif) Major declines in the size of the traded sedtappen irrespective of
the allocation of the transfers and are a poorcattn of welfare changes. In
fact, the smallest declines in the size of the rami®id sector correlate with the
smallest welfare gains.

None of the three polar allocations is optimadr # S, the welfare gain of

11.3% obtained for the pure transfer can be imprdwether to 11.5%, by
settingd =0.3,¢= 0.&. That is, 70% of the transfer should be allocatethx

reduction and 30% allocated to productivity enhameat, with 80% of that
being allocated to the nontraded sector. This kiilhg the economy to the
socially optimal allocation and will be associateith a 1.3% real deprecia-
tion of the exchange rate, accompanied by a 3.1éfedse in the capital
stock, a 15.8% reduction in traded output, and6&2shrinkage in total out-
put. If 3> a , we see that the welfare gain of 13.8% obtainethfenhancing

the productivity in the nontraded sector can berowed further to 14.4% by
settingd =1,¢= 0.8. In other words, none of the transfer should becated

to tax reduction; instead, all should be allocdte@roductivity enhancement,
with 80% of that going to the nontraded sector.sThill bring the economy
to the socially optimal allocation and will yieldse8% real depreciation of the
exchange rate, along with a 21.3% expansion ircépital stock, a 9.7% fall
in traded output, and a 10.6% boost to total output

10. Conclusions

The consequences of the international transfeesdurces are one of the
longstanding issues in international economics. @tisting literature on this
topic makes the strong assumption that labor iplgg inelastically. In this
paper, we have relaxed this constraint, assumisigawal that aggregate labor
is supplied elastically, by allowing agents to havabor-leisure choice. This
is important, since along with the relative priceal exchange rate), the level
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of employment is a key channel through which ameony can make neces-
sary short-run adjustments.

The results we obtain are quite strong. We show ttie elasticity of the
labor supply is pivotal to determining the impattransfers on the recipient
economy, but to what degree depends upon the fwlpwvhether the trans-
fers are untied and can be fully devoted to detticBon and consumption, or
whether they are tied to productivity enhancemergiiher of the productive
sectors. The underlying reason for this dichotosthe existence of two po-
tential effects of the transfer—a wealth effect anctlative price effect—the
relative importance of which depends upon its allion.

A pure transfer devoted to debt reduction has dtive#fect, which leads
to proportionate increases in both consumption gaamt in leisure. Being
balanced in this way, it has only a weak transitetgtive price effect, so the
impact of the enhanced wealth on leisure is theeefloe dominant effect. In
this case, the introduction of an endogenous labpply becomes crucial in
producing notable qualitative and quantitativeatiéhces from those obtained
when the labor supply is fixed.

In contrast, if the transfer is devoted to prodigtienhancement, two ad-
ditional effects come into operation. The firsthat being directly applied to
the production of one good or the other, it hasilzsgntial direct impact on
the relative price. Second, in either case, the msproductivity raises the
wage rate, thereby inducing an increase in theemgge labor supply and
offsetting the lift in leisure due to the wealtlfeet. In fact, the overall re-
sponse in leisure is small, both in the long rud daring the transition, and is
overwhelmingly dominated by the relative price effé hus, given this small
response, whether aggregate labor is suppliedicgtgtor is constrained to
be fixed turns out to be unimportant insofar asdfiects of tied transfers are
concerned.

We conclude by noting two directions in which thigalysis could be use-
fully extended. The first is in regard to furthensitivity analysis, particularly
with respect to the production side. Recent workvimrshed and Turnovsky
(2006) has shown that the elasticity of substitut®important in determining
the speed of convergence of the exchange rate eWig will influence the
transitional dynamics, we nevertheless expectttietnternal structure of the
system will ensure that the contrast we have enipédisvill largely remain
intact. The second area worth exploring concerasrtiplications of the trans-
fers for the distribution of wealth and income. iFeBouza and Turnovsky
(2011) explored this question assuming a fixed da&upply, and it will be of
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interest to examine the degree to which the dighotss role of the labor
supply we have obtained in this paper extendsddalistributional dynamics.

Table 1. The Benchmark Economy

Preference parameters: y=-15,60 =0.5p =0.057= 2.5.

Production parameters: I. =035 =025l .« =0.2% =0.35
Productivity parameters: A=2,B=17

Depreciation rate: 6,=0.05

World interest rate: r' =0.03

Premium on borrowing: a=0.15

Weight on the premium: =1

Government Expenditure: I.G, =0.018G, =0.0321l G, =0.01&, =0.03p
Elasticities of government expenditures: v, =015, =0.15

Transfers: TR=0.0

Table 2. Key Steady-State Equilibrium Ratios

A. Traded Sector More Capital Intensive:a=0.35,3=0.25

T Ky pK; & pK N | p X G PG | G
Lo G| x | v | Xepy|Xxepr| b

X pG
X+pY | G X Y X+ pY

=

5.573| 3.450] 3.500 2.500 2.877 0.38 0.g98 0.y15 1258  0.377.3680 0.118| 0.123 0.121

B. Nontraded Sector More Capital Intensive:a=0.25,B=0.35

v | K [ PR | Ky | _PK_|_N . X |G | pG

K
Tl | x| ¥ [ Xepv | Xspy | & P IXx+py| G | x

.357| 7.039] 2.50Q 3.500 3.11§ 0.411 0.115 0.y25 0905 0.384.354( 0.088

pG
X + pY

2

IS
o

.101 0.096
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Table 4. Welfare Analysis
Long-run changes and welfare gains for transfers d.04>

(A) Traded Sector More Capital Intensive (¢ =0.35,8 = 0.25)
Starting from initial allocationG; = 0.018;G_ = 0.032T = 0.05TR= 0.0

% Long-run
AP | 9% AK | %AX |% AZ | Welfare
Gain

pure transfer (4=0):
G, =0.018,G, = 0.032T= 0019 °0 | &7 | -183) 72 11.3
spent onG; only (1=1; ¢=0):

14.8 -2.9 -5.9 141 7.7
G, =0.046;G, = 0.032T= 0.05
spent onG, only (A=1, ¢=1):

9.2 11.1 -14.8 3.2 10.3
G, =0.018;,G, = 0.067T= 0.05
Opt. alloc. (1=0.3;4=0.8%
G, =0.020,G, = 0.039T = 0.027 -1.3 -3.1 -15.8 -2.6 115

(B) Nontraded Sector More Capital Intensive(« =0.25,8 = 0.35)

Starting from initial allocationG; = 0.018;G, = 0.032T= 0.05TR= 0.0

% Long-run
%AP | %AK | %AX |% AZ | Welfare
Gain

pure transfer (4=0): 0.0 8 195 73 19
G, =0.018,G, = 0.032T = 0.00§ ~ e o '
spent onG; only (1=1;¢=0):

18.5 3.0 -3.2 19.3 9.3
G, =0.055;G, = 0.032T = 0.05
spent onG, only (A =1, ¢=1):

-15.3 26.4 -15.5 4.5 13.8
G, =0.018;G, = 0.084T = 0.05
Opt. alloc. (1=1; $=0.8):
G, =0.027,G, = 0.070T = 0.05 -6.8 21.3 -9.7 10.6 14.4

22 A transfer of 0.04 units corresponds to 8% ofahiGDP in Case 1 and 9% in Case 2.

2 |f TR=0.04 at the beginning, the level of govermmspending that would maximize in-
tertemporal welfare is 30.025; ¢'=0.043 and T=0.068 in Case I'€0.034; G'=0.062
and T=0.096 in Case Il. These numbers are veryedoswvhat we find while looking to
maximize the % long-run welfare gain. The slightideon from the optimal level is due to
the fact that the size of the transfer is not ghitgeenough to reach the optimal level of both
spendings and taxes.



Serpil Bouza and Stephen J. Turnovsky 37

References

Arellano, C., A. Bulf, T. Lane, and L. Lipschitz, (2009), “The Dynamiuo-|
plications of Foreign Aid and its Variability,Journal of Development
Economics88, pp. 87-102.

Balassa, B., (1964), “The Purchasing-Power Paritgtbne: A Reappraisal,”
Journal of Political Economy72, pp. 584-596.

Barro, R.J., (1990), “Government Spending in a $&r@odel Of Endoge-
nous Growth,"Journal of Political Economy98, pp. 103-125.

Brock, P.L., (1996), “International Transfers, fRelative Price Of Nontraded
Goods and the Current AccountCanadian Journal of Economics
29, pp. 163-180.

Brock, P.L. and S J. Turnovsky, (1994), “The DemandEconomy Model
With Traded and Nontraded Capital GoodRgview of International
Economics2, pp. 306-325.

Bruno, M. and J. Sachs, (1982), “Energy and ResoAitocation in a Small
Open Economy,Review of Economic Studjet®, pp. 845-859.

Burnside, C. and D. Dollar, (2000), “Aid, Policiemnd Growth,”American
Economic Revieyd0, p. 847-868.

Cerra, V., S. Tekin, and S.J. Turnovsky, (2009)prthgn Transfers and Real
Exchange Rate Adjustments in a Financially ConsédiDependent
Economy,”Open Economies Revie®0, pp. 147-181.

Chatterjee, S., G. Sakoulis, and S.J. Turnovsk@03® “Unilateral Capital
Transfers, Public Investment, and Economic GrowtBiiropean
Economic Reviewd7, pp. 1077-1103.

Chatterjee, S., and S.J. Turnovsky, (2007), “Fereijld and Economic
Growth: The Role of Flexible Labor Supphdburnal of Development
Economics84, pp. 507-533.

Corden, W.M., (1984), “Booming Sector and Dutchdaise Economics: Sur-
vey and ConsolidationOxford Economic Paper86, pp. 359-380.

Corden, W.M. and P.J. Neary, (1982), “Booming Sectnd De-
Industrialization in a Small Open Econom¥§tonomic Journal 92,
pp. 825-848.

Devarajan, S., D.S. Go, J. Page, S. Robinson, andhierfelder, (2008),
“Aid, Growth, and Real Exchange Rate Dynamid&/érld Bank Pol-
icy Research Paper 4480



38 Ekonomi-tek Volume / Cilt: 1 No: 1 January / O@4K 2

Kang, J.S., A. Prati, and A. Rebucci, (2010), “Altkports, and Growth: A
Time Series Perspective on the Dutch Disease Hgglfi Inter-
American Development Bank Working Paper No 29

Keynes, J.M., (1929), “The German Transfer ProbleBgonomic Journal
39, pp. 1-7.

Kuralbayeva, K. and D. Vines, (2008), “Shocks tarig of Trade and the
Risk-Premium in an Intertemporal Model: The Dutclsdase and a
Dutch Party,”"Open Economies Revigh9, pp. 277-303.

Morshed, A.K.M. and S.J. Turnovsky, (2004), “Ines®ral Adjustment
Costs and Real Exchange Rate Dynamics in a Twa6Betpendent
Economy Model,”Journal of International Economic$2,pp. 147-
177.

Morshed, A.K.M. and S.J. Turnovsky, (2006), “Elei}i of Substitution and
The Persistence of the Deviation Of The Real ExghaRates, Re-
view of Development Economid®),pp. 411-433.

Morshed, A.K.M. and S.J. Turnovsky, (2011), “Reackange Rate Dynam-
ics: The Role of Elastic Labor SupplyJournal of International
Money and Financéorthcoming).

Nkusu, M., (2004), “Aid and the Dutch Disease Fomtincome Countries:
Informed Diagnoses for Prudent Prognosd®MF Working Paper
04/49

Ohlin, B., (1929), “Transfer Difficulties, Real anknagined,” Economic
Journal, 39, pp. 172-178.

Pearce, I.F., (1961), “The Problem of the Balarfd@ayments,’international
Economic Review?, pp. 1-28.

Rajan, R. and A. Subramanian, (2005), “Aid and GhowVhat Does the
Cross-Country Evidence Really Show”NBER Working Paper
11513

Salter, W.E.G., (1959), “Internal and External Balx The Role of Price
And Expenditure Effects,Economic Record35, pp. 226-238.

Samuelson, P.A., (1952), “The Transfer Problem arahsport Costs: The
Terms of Trade When Impediments are AbseBtbnomic Journal
6, pp. 181-197.



Serpil Bouza and Stephen J. Turnovsky 39

Samuelson, P.A., (1954), “The Transfer Problem Brashsport Costs: Analy-
sis of Effects of Trade Impediment&tonomic Journal64, pp. 254-
289.

Samuelson, P.A., (1964), “Theoretical Notes on &rRdoblems,'Review of
Economics and Statistic46, pp. 145-154.

Swan, T.W., (1960), “Economic Control in a DepertdEaonomy,” Eco-
nomic Record36, pp. 51-66.

Tekin-Bouza, S. and S.J. Turnovsky, (2011), “Thestiibutional Conse-
quences of Foreign Transfers: Do They Reduce océtkate Ine-
quality?,” Oxford Economic Paper$orthcoming).

Turnovsky, S.J., (1997International Macroeconomic DynamidslIT Press,
Cambridge MA.

Turnovsky, S.J. and P. Sen, (1995), “Investmerd ifwo-Sector Dependent
Economy,”Journal of the Japanese and International Econonfes
pp. 29-55.

Wijnbergen, S. van, (1985), “Optimal Capital Accuation and the Alloca-
tion of Investment Between Traded and Non-Tradectdsg in Oil-
Producing Countries,Scandinavian Journal of Economjc87, pp.
89-101.



