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Abstract

The complex interdependences between structurblesednange rates and the size of the
tradable goods sector have not been thoroughlyoeegblin the existing literature. This paper
develops a micro-based neo-classical, generaliequih model to examine these linkages. It
shows that in addition to the well-known spending aesource movement effects, that there
are also separately identifiable extraordinary ipr@fffects, price effects, expenditure

movement effects and substitution effects; thengtie of which help to determine the size of

the tradable goods sector in a small open economy.

It is also shown that the response of the equilibristructural real exchange rate and the
tradable goods share in GDP depends on the ecorstragture of a country (the sector and

factor income distribution and the external delbtiseng and transfers as a share of GDP)
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1. Introduction
Although there is no accepted definition of ecomorsiructure, “the idea that economic

structure matters for the macroeconomics of dewegppountries achieved great importance
through the seminal work of Lewis (1954); the maowtributions of Simon Kuznets, Hollis
B. Chenery, and Moshe Syrquin; and especially tmributions of Lance Taylor” (Branson,
Guerrero, & Gunter, 1998, p. 1). From the wide eiyriof characteristics that can reflect the
economic structure of a country, this paper comsigeby the sectoral composition of output,
the factor income distribution and the externalt@ehvicing and transfers.

Of particular interest is whether different typdsbocks could cause a real exchange rate
appreciation, and consequently depress the tradablgor and de-industrialize the
manufacturing sector; the so-called Dutch diséage. key factor in promoting the
development of the tradable sector, which ‘is uguakry dynamic and contributes to
innovations and productivity increases’ (Gala, 2008 273-274), is a competitive exchange
rate. Theoretical analyses of the channels throughh real exchange rates affect the size of
the tradable sector, and which are in turn affetigd, are however, very scarce. Neary and
Purvis (1982) postulates that the capital stockthaf manufacturing sector and the real
exchange rate are simultaneous determined. La@2608) suggests a trade-off between
resource reallocation and the degree of real exyghaaite appreciation; in particular, the less
labor the tradable sector loses to the non-tradedidéor, the greater is the real exchange rate
appreciation. Rodrik (2008) suggests two-way lirdsaapetween the structural real exchange
rate (defined as the price of tradable to non-tbeelgoods) and the share of capital allocated
to tradable goods production, while van der Pldg@lQ, 2011) postulates interdependences
between the structural real exchange rate andathaut share in the non-tradable sector. No
distinction is made, however, between exportablk iamportable goods and hence potential

important interdependencies are overlooked by tiadyaes.

® Branson, Guerrero and Gunter (1998, pp. 5-6) ijepa set of macroeconomic variables characterizing
economic structure; e.the sectoral composition of output, shares of inesit to GDP, shares of savings
and consumption to GDP, shares of government exjuees and revenues to GDP, inflation and money
supply, overall trade- and import related variabkegport-related variables, export product conegiun,
market power in world export markets, and finanoialrket development.

4 Originally, “the term Dutch disease refers te tdverse effects on Dutch manufacturing of therahgas
discoveries of the 1960s, essentially through th#sequent appreciation of the Dutch real exchaag® r
(Corden W. M., 1984, p. 359). More recently, thartés also used to describe the negative effecesxports
induced by foreign aid, remittances, capital inflpvor an improvement in the terms of trade (Lama &
Medina, 2012).
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In contrast, this paper by closely looking at thistidction between importable
(manufacturing), exportable (primary) and non-ttddayoods sectors of a stylized small open
economy, contributes to the theoretical understapdif the relationships between the
structural real exchange rate and the tradablesgysebdre in GDP. It also explains how these
linkages influence the channel by which sector potiglity differentials, factor endowments,
the terms of trade and debt service (minus trassfaifect the equilibrium structural real
exchange rate and the tradable goods shares in GDP.

This paper also proposes that exogenous change®ductivity, factor endowments,
terms of trade and debt service minus transfensalmnly generate the well-known resource
movement and spending or income effects, (see Xample, Corden and Neary (1982),
Neary and Purvis (1982), Corden (1984)) but alsatwe refer to as the extraordinary profit
effect, the price effect, the expenditure movemeffect and the substitution effect.
Specifically, the etraordinary profit effectsreflect the increment of the income of the sector
favoured by any exogenous shock, piiee effectsmeasure the reallocation of resources due
to increments of the tradable goods prices, gkgenditure movement effeciseasure the
reallocation of resources compatible with the egnim of the current account when the
external debt servicing minus transfers diministees] thesubstitution effectsreflect the
reallocation of resources originated by excesseofi@hd of tradable goods when the external
debt servicing minus transfers diminishes. The hypwvef this research is that, measuring
changes in the allocation of resources by changeke tradable goods share in GDP, it
identifies and measures separately each of theteffieentioned previously.

This paper contributes to the literature, as themalemodels developed so far have not
taken into account the influence of the econonmigcstire on the magnitude of the response
of an economy to exogenous shocks. It also suggestserms of trade and external transfer
improvements, and reductions of the external detvice give rise to a Dutch Disease.

The rest of this paper is set out as follows. $actt develops a dependent economy
model based on the pioneering work of Swan (1958) Salter (1959), where there are two
traded goods and a non-traded good and fully-gpédcifmicro-theoretic household and
production sectors of the economy. Section 3 sHwwmsthis more general model can be used
to identify the various effects of changes to faeldowments and terms of trade on the size
of the traded goods sector and the structuraleseatiange rate. Section 4 concludes.



2.  The Equilibrium Model

This model is a theoretical Salter-Swan neo-classitcro-founded model for small open
economies, in which the real exchange rate is avaiable not only in the process of
adjustment, but also in determining which goods$ end up as exports, which as imports, and
which as non-tradable. That is, the real exchaatgelecomes the arbiter determining how a
country’s comparative advantage changes.

Following the guidelines of the Australian modedisis model deals with non-tradable
goods, whose price should be set by the local gsuppti demand conditions, and tradable
goods highly traded in the world markets (commediti a situation where the law of one
price should work pretty well. The presence of m@alable goods would therefore affect the
feature of our economy, from price determinati@nthte structure of the output, to the effects
of the macroeconomic policy.

We assume a world with three goods: two of thesmlgare supposed to be tradable
goods and the other one is assumed to be a naaiteagood. “Tradable goods are those with
prices determined in the world markets. They cardiprimary goods, of which the surplus
over home consumption is exported; aménufacturedgoods’ of which the deficiency
between consumption and home production is impgr{&alter, 1959, p. 226). The prices of
both tradable goods are assumed to follow the l&woree price. The household and

production sectors are considered in turn.

2.1 The household sector and macroeconomic condii®

We start assuming that the representative consporehases three different types of goods -
primary (X), manufacturing (M) and non-tradable (d9ods and ranks different bundles
following a two-level constant elasticity of sulbstion (CES) preferencésEquation (1) in
Table 1, shows that total consumption (C) is digideto consumption of primary

manufacturing (&) and non-traded goods (Crespectively, according to their preferences,

denoted byy, andJ, .

® In this model, like in the Salter-Swan model, “produced manufactured goods are treated as @lspec

class of exportables: goods which could be soldvorid markets, but in fact are not, for we shouidyo
have to buy them back”.

CES preferences have also been postulated bgrBjem, Lewis and Sherman (1991), De Gregorio antf W
(1994), Cerda (2001), Calderon (2002), and Guhbter ax (2012). Different structure of preferencaseh
been assumed by other authors, ecgasi-convex preferengeqKrugman, 1988),non-homothetic
preferences, (Garcia, 1999) a@dbb-Douglas preferencdtane and Galstyan (2008), Lartey (2008) and
Soto and Elbadawi (2008)).
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Table 1: Consumer Problem and the structural real rchange rate (SRER)
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where:

C refers to the representative consumer’s utilityelev

Cx, Cu and Cy are primary, manufactured and non-tradable goamssumption levels,
respectively

Px, Pv andPy are the prices of primary, manufactured and notatoée goods, respectively
E (=PC) is the representative consumer’s total expenglitu

Er (= P1Cy) is the expenditure on tradable goods, respegtivel

SRER(= P4/ P\) is the structural real exchange rate

yp andd, are preference weight parameters that reflectrdable goods bias and primary
goods bias, respectively

S andp are elasticity parameters,;p < 1

The representative consumer chooses the most m@fdrundle from her set of
affordable consumption bundles (see equation (2Jable 1) and thus maximizes utility
subject to her budget constraint. Due to the charatic of the CES utility function and in
line with Dixit and Stiglitz (1977, p. 299), all gds are normal goods, as their demand
increases when their budget increases, e.g. thamtkfor tradable goods as a whole depends

negatively on the&SRER but positively on the consumer’s overall demasek equation (3).
5



The relationship on which we focus is the optimapresentative consumer’s tradable
expenditure share, which is negatively relatedh&SRER as in equation (7).

Table 2 shows the principal macroeconomic relati@@nsumers in open economies
can consume more tradable goods than their ecopooalces, but the consumption of non-
tradable goods is always equal to their domestmdyction N=Cy\), see equation (8).
Equation (9) displays the condition for the consighradable expenditure share when the
non-tradable market and the current acco@A=0) are in equilibrium: the share of the
consumer’s expenditure on tradable goods can iseredien the tradable goods share in the
gross domestic product (GDP) increases and the stebice minus transfers-to-GDP ratio
(DS) diminishes.

Table 2: Current account bounds and the structurakeal exchange rate

CA=GDP- E+ [ F+Tr

. (8)
=(RX+R,M)-E+ [ F+Tr
E _6 -DS ©)
E 1-DS
srER_L(1B)(__1 {— @)+% ¢ D)S} (10)
1-y\ B )\ 8 -DS 1- DS

where:

r" is the international interest rate

F refers to the net foreign asset position

Tr reflects the external transfers

CAis the current account surplus

X andM are the levels of primary and manufacturing gooespectively

GDP (=P X+ PR, M+ B, N) is the gross domestic product
DS= ((—r*F —Tr)/GDP) refers to the debt service minus transfers-to-Giie

01 (=(P, X +R,M)/GDP) is the tradable goods share in GDP

v is the initial tradable expenditure share

d() and (") refer to the first differential and pentage variation operators, respectively;




The variableDS is positively related to the external debt serviegF/GDP), but
negatively to the international grants or transfdedbt service reductions result from a fall in
the international interest rate or an increasdéénret foreign asset position. The non-tradable
market clearing condition implies that the valuetlté tradable production plus the transfers
can be used to pay external debt services or ishs#te demand for tradable good. Thus, if
there are no corner solutions, the tradable expamdshare is always positive.

When the consumer decision process fulfils theiotisins imposed by the equilibrium of
the current account and the non-tradable markegten (7) and (9) are equivalent; equation

(10) shows the structural real exchange rate prediby equivalence of equations (7) and (9).

2.2 Producers optimum

The economy is divided into three internally homuggus and perfectly competitive sectors:
primary (X), manufacturing 1) and non-tradables\j goods sectors. It is also assumed that
there are two production factors, labour and chafatighough they could equally be unskilled
and skilled labour), which are perfect substituteghe non-tradable sector, but imperfect
substitutes in the tradable sectors. Equations-(13)) postulate a linear technology for the
non-tradable sector, but a Cobb Douglas one fotrdmable sectors following the work by
De Gregorio and Wolf (1994), Garcia (1999) and Ro@006) In this case, however, we

assume that the aggregate tradable output elaestiaite less than ong(+ ¥ <1 andg, +

¥, < 1). In doing we suppose that diminishing retumscale prevail in both tradable sectors
or that there are other sector-specific factorprofluction employed in each sector that are
fixed in supply.

When the first order condition of the non-tradapteducer’s maximization problem —

w=RTFR Z, andr=PRTFRZ, - are included in the supply functions of bothdaale

goods, the resource allocation between tradable reomdtradable goods depends on the
SRER, while resource allocation within the tradaddetor depends on the terms of trade; see
equations (14) and (15).

" Different tradable and non-tradable technolodiese been assumed by different authors; for instanc

Krugman (1988) postulates linear technologies ithbsectors, Dornbusch (1989) assumes linear (or
Leontief) technology in the production of non-tratagoods, Alberola (2003), Lane and Galstyan (2008
and Soto and Elbadawi (2008) are based on CobbiBeugchnologies in both sectors, Calderén (2002),
Gay and Pellegrini (2003) and Aguirre and Caldg@#06) assume linear technologies in the non-tladab
sector but endowed tradable goods and Razmi, RapettSkott (2009) postulate Leontief technologies
the tradable sector but Cobb-Douglas in the notatole sector. Devarajan, Lewis and Sherman (1981) g
further assuming a transformation curve betweeatatrsle and non-tradable goods with CES structure.
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Table 3: Producers’ decisions and the tradable go@dshare in GDP

X (Ly,Ky)=TFP, L% K% (11)
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where:

X, M andN are the outputs of primary, manufacturing and tradable goods, respectively,
dx andgm (wx andyy) are the primary and manufacturing output elastgiwith respect to
the labour (capital) factor, respectivedy, ¢m, wx andyy are lying between zero and one
TFPx, TFR, andTFPy are the total factor productivities of the prodoictfactors employed

in the primary, manufacturing and non-tradable@sctrespectively.

Zy, and Zy, are the specific productivities of labour and talpemployed in the non-

tradable sector, respectively. They are assumébd tmnstant;

L andK are the labour and capital endowments, respegtivel

Li andK;| are the labour and capital employments for sectaspectively

w andr are the domestic wage and interest rate, respdgctiv

TT are the terms of trade,

o is the initial tradable expenditure share &gdand6y (0. and6x ) are the primary and

manufacturing (labour and capital) shares in G@Bpectively,
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Throughout the analysis, there is full employmem constant supply of labouc)(and
capital K) as well as perfect mobility of both factors betweall sectors; see equations (16)
and (17). The equilibrium of an economy with peitieccompetitive markets and full
employment of its resources implies no profits,shhineans that the income generated by all
sectors GDP) and the factor reward«wL + rK ) are equal. As a result, the tradable goods
share iInGDP is re-expressed by equation (18).

Equation (19), which is the total differential afuation (18) - the tradable goods share,
shows how sector TFPs, factor endowments, the SRE@Rthe terms of trade influence the
tradable producers’ decision proc&s&ssuming that initial changes in the sector owtput
reflect their TFP variation, equation (20) displdlys initial impact of TFPs, the SRER, and
the terms of trade on the tradable goods shareDR.G& is worth nothing that the impact of
sector TFPs, SRER, factor endowments and TT otrdldable goods share in GDP are larger
(in absolute value) than their initial impact.

The procedure of reflecting the behaviour of thenpry and manufacturing sectors as a
single sector (tradable sector) is legitimate stglas the terms of trade are unaffected by
events inside our small economy. The reason isahgtquantity of primary goods may be
exchanged for manufacturing at the relative prieteanined by the given terms of trade
(Salter, 1959, pp.226-227). Therefore, since tralfl®vs primary goods to be transformed
into manufactured goods and vice versa, it is aenalf indifference whether an increased
tradable production is achieved by means of grgateduction of primary or manufacturing

goods.

2.3 The Equilibrium

In equilibrium, producers’ response to exogenouxks generates a feedback with the SRER
compatible with the consumer decision process.

The 6:° line of Figure 1 shows the negative relationstepaMeen the SRER and tradable
goods share in GDP postulated by equation (1@rget tradable goods share in GDP creates
excess supply of tradables and excess demand fetradables. The SRER must appreciate
in order to switch expenditure from non-tradablesradables and restore equilibrium in the
non-tradable market and current account. idine of Figure 1 illustrates the relationships

of equation (19) and its slope is positive sinceteris paribus resources would be re-

8 Note that the percentage variation of the piticices of equations (5) and (6) can be expressddllaws:

P=yR +(1-y)R, andP, =dP, +(1-J)PR, .
9



allocated to the tradable sectors as the SRERdsese Along thé-" line, producers reach
their optimum and the economy works efficiently regathe production possibility frontier.
Points above such a line reflect an excess supphon-tradable goods, while there is an

excess of supply of tradable goods below it.
Figure 1: Equilibrium SRER and tradable goods sharan GDP

ESNy

SRER
\l/% Eased
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0.°

ESNy
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SRER Teshare \;
EST
Constrained
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E QTC

Teshare = Tradable
EST .
Eased Expenditure Share
Teshare EOST= Excess of Supply of
Tradable goods

EOSNr=Excess of Supply of
Non-tradable goods

0 Oro 01

Given the initial values of sector TFPs, TT, DS &mctor endowments, the intersection
of thedr" and6+° lines in Figure 1 determines the equilibrium SR&RI0; at point k. The
regions around & represent four types of disequilibrium. Points tire right quadrant
correspond to a position where the tradable preoluaxceeds the optimal production and
the conditioned tradable expenditure share exceéds consumers’ optimal tradable
expenditure share. Producers’ interaction pushesrddable shares downwards via higher
factor prices, while the consumers’ optimal decispushes the SRER downwards until the
equilibrium is reached at point.EThe left quadrant shows the opposite combinatscess
of supply of non-tradable goods and constrainedatske expenditure share, points at which
the non-tradable prices are above their equilibrlewel and the tradable expenditure share
constrained.

Points in the upper quadrant also reflect excesupply of non-tradable goods, but in
this case, it is combined with an eased tradahbtemrditure share. The equilibrium is reached
via lower factor prices. The adjustment towardsdbeilibrium occurs via depreciated SRER

and higher factor prices when the economy is indher quadrant.
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Changes in sector total factor productivities, ®whtrade, external debt service minus
transfers and factor endowment displace @feand 6:° lines of Figure 1 and, therefore,
influence the equilibrium SRER and tradable goddsein GDP.

The substitution of equation (19) into equation)(d@termines the equilibrium movement
equation for the SRER, while the substitution affsequilibrium equation into equation (10)

determines the equilibrium movement equation fog thadable goods share in GDP.
Formally:

SRER=-®, TFP-®, TRP+®, TRP+®, &, KO ( TR, (d D (21)
d(8)=rTFR +I,TFR -, TFR-T, = K+ ( TP+, ¢ D¥ (22)
where
1—/3[ 1 j
®, = F & DS >0
e
:3 ar -DS l_¢>< _l//x l—(ﬂM _l//M
a ®
1= 01_@:(_[// Osd, <1 r, = q)_l(]__q)3)
X 0
6 (0]
o, =p,—4— 0sP,<1 r,=—24@1-o,)
2 01_%| —y, 2 2 ®, 3
O, =P +d, KPD,<: r,=r,+r,
_ ® 4
CD4:CDO@Q_ r4_ o (1—(])3)
0
_ P,
ch:q)oHrgK r5_ o (1_q33)
0
= 2 r,=2e 1-9,)
D, =(1-0)d, -5 D, S C I 3
1-6 o,
D, =, — T >0 r. = ®
" °1-Ds T o,

Existing models of real exchange rate determinatiomply a role for tastes and
technology, as well as the conditions under whicl might be more relevant than the other,
in particular the inter-sector and internationalbitity of capital’ (Garcia, 1999, p. 3). In
contrast to the model developed here (and Zarzeddiwa (2008)), previous models do not
take account of the fact that different economiemy mespond asymmetrically to similar
exogenous shocks as a result of their heterogeneocwsomic structure. In this paper the
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structure of the economy is considered by includnugpme distribution ratiog, 0w, 6+, 6L
and6g) and theDSratio in the model.

Table 4 summarizes the static comparative reselisetl so far; e.g. the signs in the first
column indicate that TFP improvements in the primsector: a) have initially a positive
impact on the tradable goods share in GDP, b) amieethe equilibrium SRER and c)
increase the equilibrium tradable goods share ifPGIable 4 displays also how exogenous
shocks, via their impact on the SRER, affect thecation of resources within the tradable
sector; e.g. the last two rows of the first colusuggest that TFP improvements in the
primary sector increase the size of the primarytosecbut reduce the size of the

manufacturing sector.

Table 4: SRER and the tradable goods share resporst shocks

Exogenous shocks Linkages
Sector TFP shocks Debt
. Factor Terms of service
Variabl Primary f;\fl:?unrlijr; tr;\ldc;nb-les endowments trade  minus SRER  0r
ariables 9 transfers

TFPx  TFPw TFPy L K TT DS

SRER + i}
Ot + + + - - 2 +
SRER - - + + + ? +
01 + + - - - 2 +
Oy + - - ? ? + +
O - + - ? ? - +

The first two rows correspond to the relationstupequations (10) and (19), respectively.

The third and fourth row are the equilibrium resaghips corresponding ®quations (21) and
(22), respectively

The last two rows shows the response of the edquitib share in GDP of the primary and
manufacturing sectors to exogenous shocks

A “+” indicates a positive effect, a “-” a negatiame and a “?” an ambiguous effect

signs in subscripts are valid relationships whennmprovements appreciate the SRER

12



3. Experiments with the model

The model can now be used to examine the impastonbus shocks and in particular to
identify the new channels of interaction betweaengtructural real exchange rate and the size
of the traded goods sector. These shocks are: iraprents in TFP, factor endowments, terms

of trade and debt service, respectively.
3.1 Improvements in TFR

Figure 2 displays the effects of TEPnprovements in the SRER and tradable goods share
GDP; the6:? line depicts the SRERr relationship of equation (20). TkRmprovements
diminish the relative cost of producing primary deoand shift thed:” and 6% lines
downwards. The additional income of the primarydoers increases their profits and
generateExtraordinary Profit EffectEPE), which are reflected by an increment of the
tradable sector size equal teHg.

Figure 2: SRER andTFPyx improvements

07%9(X0) 07901(Xo1)

SRER 07" (TFPxo)
017 (TFPx1)
Y11~ B = O 'O L=
SRER / TFPx1 >TFP>%
Xor = XA+ TFR)
0:C
0 Oro Bro1 Or1 éTOZ
[ o0 ® Ot
EPE+ RME+
[ L @
TE+ SE-

At the initial SRER TFPx improvements re-allocate resources to the prirsacyor and
thus cause adirect de-industrialisationof the manufacturing sector. The increased
productivity drives up the value of the marginabguct of both factors employed in the

primary sector and increase their demand. It pushe®r prices up, pushing labour and
13



capital out of the manufacturing and the non-tréelalector. At the initial SRER producers
reach their optimum at pointoE the consequerResource Movement EffedBMES) are
measured by the distan@g);61o..

Due to the full employment conditions, factor prioerements increase GDP and the
demand for all goods. A higher non-tradable dempnshes non-tradable prices and the
factor prices upwards. This also has the effeclrafving production factors out of both of the
tradable sectors; which is the so-calledirect de-industrialisationof the manufacturing
sector. The equilibrium point is reached at pointvithere the SRER has appreciated and the
tradable goods share in GDP has increaSpending Effects (SEsgndTotal Effects(TES)
are equal to the distances 0o, andd1¢0+1, respectively.

Increases in TFP in the manufacturing sector hawéas effects to the ones explained
above, but in this case, tlike-industrializationoccurs in the primary sector. The impact of
TFP improvements in the non-tradable sector operate the opposite way to TFP
improvements in any of the tradable sector, buthie case, ale-industrializationof both
tradable sectors occurs.

Following Baumol and Bowen (1966, p. 171), thedashe general pace of technological
advance, the higher will be the wage level, andgleater will be the upward pressure on
costs in other industries which do not benefit froising productivity. Consequently, if
productivity in the tradable goods sector growseiathan in the non-tradable sector, but the
demand for non-tradable goods is more income-ela#ie relative price of non-tradable
goods would rise and the SRER would appreciatestisequent appreciation is known as
the Baumol-Bowen effect. In our model, larger THRpiovements in the tradable sector
perform the Baumol-Bouwen effects, but symmetri®Tdhanges across sectors do not affect
the SRER and tradable goods share in GDP; not@thab,= @3 andl';+ I',=Ts.

3.2 SRER and factor endowments

A rise in the factor endowments increases the augwels of all sectors. At the initial factor
prices, it increases the retribution of all factdrat, at the initial SRER, the income of the
tradable sector does not change and thereforerddaliie goods share in GDP diminishes.
Consequently, thé:" line of Figure 3 shifts to the left and the copmsding resource
movement effects are measured by the distapsg® i Figure 3.
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Figure 3: SRER and factor endowments
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The resulting excess supply of non-tradable goadshgs non-tradable prices and
consequently factor prices down. GDP and the denfan@ll goods increase; the excess
supply of non-tradable goods, however, persistse Tbhnsequent spending effects are
reflected by a higher SRER (SRERRER) and tradable goods share in GO 6100).
Thus, a rise in factor endowments depreciates RERS but diminishes the tradable goods
share in GDP fronfro to 0+;.

3.3 SRER and terms of trade shocks

Terms of trade improvements increase the primaogdyrers’ income and profit8ioi-61o of
Figure 4 measures the subsequent extraordinaritedfect. These improvements give rise
also to price effects (PEs) because their diredt @ositive impact on the SRER reallocates
resources shifting both production factors to thenpary sector and the tradable sector as a
whole. Graphically, the economy moves along thgainé;"~ line up to the point & and the
price effects of terms of trade are measured bylistanced910101-

The reallocation of resources as a result of peffects occurs only via higher factor
prices. Subsequently, the relevanf line is the one corresponding to the higher teahs
trade. Thus, production factors would again belleeated via resource movement effects

favorable to the primary sector only.
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Figure 4: SRER and terms of trade
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The overall effect on the tradable sector is howerabiguous. If a) the increase R
outweighs théy reduction, the lin@:" line shifts to the right (see tte"(TT1)case () line in
Figure 4) or b) the increase 6y is offset by the reduction &, the6;" line shifts to the left
(see thedr (TTy) case wmline in Figure 4). The distancéso-0101' Or 6101-6102 Measure the
corresponding resource movement effects to casn(hjb), respectively.

At point By, of both figures, the income of the economy haseased as well as the
demand for all goods. There is, therefore, an exoéslemand for non-tradable goods that
pushes the SRER and the tradable goods sha@Bihdownwards. Th&RERappreciation
generates spending effects since it attracts ressuo the non-tradable sector, represented by
the shift oféro, to 611. Point & in both figures is the new equilibrium point.
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Note that larger primary goods expenditure in ttelttradable expenditure® (1) or
larger manufacturing sectof\( — 6+) could lead to SRER depreciations, while a larger
primary sector §x — 67) or a small expenditure share in primary goodsiccdead to
appreciations. To sum up, the impact on the SRE&RniBiguous since terms of trade shocks
change tradable and non-tradable prices in the shreetion. In any case, terms of trade
improvements give rise wirect and indirect de-industrialisatioon the manufacturing sector
(Dutch Disease) through resource movement effectthé primary sector and spending

effects to the non-tradable sector.

3.4 SRER and debt service

A decline inDS eases the tradable expenditure shares and $tefistline down as in Figure

5. At the initial SRER the tradable goods share@DP that satisfy the new macroeconomic
restrictions should diminish at point;;Ethe consequent expenditure movement effects
(EMES) are equal to the distancgtb.

Figure 5: SRER and external debt service
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Producers, however, do not adjust their productexels at the initialSRER As a
result, the excess of demand for non-tradable gpadkes non-tradable prices upwards. The
resultingSRERappreciation induces substitution effects favolerab the tradable sector; see
the distancéqo071. At the new equilibrium point (point1ff the SRERappreciates, spending

effects reduce the size of the tradable sector distance equal tér101¢ and both tradable
17



goods production (consumption) levels diminish r@ased) DS reduction performs Dutch
disease effects since it reduces the share of #mufacturing sector iGDP.

This model also allows the incorporation of aidaffo a) if they increase the transfers-
to—GDP ratio, they will reduce the size of bothd#ahle sectors in the economy and perform
Dutch Disease effects, b) if they improV€P in a particular sector, they would induce an
allocation of resources to that sector, and chdytincrease consumption and cad$d?
improvements, their effect on ttBRERand the share of the tradable sector would be

ambiguous.

3.5 Overvalued structural real exchange rates andcenomic growth

According to this model, movements of the equilibristructural real exchange rate and the
tradable share of output, due to a change in tidenying fundamentals, should not need to
be a cause of concern and no economic policy regpeould be required.

The export-led growth supporters would claim thareé is always a role for economic
policy to keep the currency undervalued so as to sgonomic growth (Magud & Sosa,
2010, p. 7). Williamson (2008, p. 480), however, quotes that ¢bntention of a misaligned
exchange rate —particularly an overvalued ratéoatjh also a seriously undervalued rate-
impedes growth receives strong empirical suppog recent study of Aguirre and Calderon
(2006). In our model, the GDP equilibrium movemeagaation is presented as follows:

GDP=®,TFR +®,TFR, +(1-®,)TFR+ (4, -®,) L (23)
+ GK _cbs)K\ +q)6x|5x+q)6w| Ii\)M _CD7DS

where®; were defined by equation (21®ex= ®e+6 and®ey= (1-6)-Dg

Equation (23) implies that, in our model, an ovéred structural real exchange rate
increases the tradable share and GDP, but it doedyi temporarily. If the economy is initial
in equilibrium and policymakers choose deliberatelydevaluate, the tradable prices will
increase, while the factor prices will exceed (Behind) the value of the marginal product of

the factors employed in the tradable (non-tradasdejor. The subsequent excess of demand

° For instance, a) Rodrik (2008) finds that an umdeation has a positive impact on the size (dmtey of
output of the tradable sector in general and tlstrial sector in particular, b) Galindo, Izquierend
Montero (2001) and Frenkel and Ros (2006) find tiestl exchange rate depreciations boost industrial
employment in samples of Latin American countried a) Prasad, Rajan and Subramanian (2007) conclude
that foreign capital inflows tend to be associatdth exchange rate overvaluation, which in turn laas
detrimental effect on sector allocation, manufaaduexports and growth (a form of the Dutch disease
phenomenon).
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(supply) for resources in the tradable and nonaloéal sectors increases the GDP and the
tradable goods share in GDP. The additional GDPimgtease the demand for all goods in
such a manner that the SRER and tradable goods sh&DP will return to their equilibrium
position. Note, however, that the economy reactsesquilibrium position through inflation
since the price of all goods has increased ateaegial to the initial devaluation.

Equation (23) tells us also that if the total facpsoductivity in the tradable sectors is
lower due to market imperfections, as in RodrikQ&0 economic growth will be lower than
in the perfect competitive case. Also, if followiRpdrik (2006) we assume that the primary
sector produces commodities and the manufactuoeggsector produces goods that are also
imported, the evolution of the TFP of the manufaow sector will be the main driver of
economic growth if TFP grows faster in this sedioan others® Thus, rapidly growing

countries would be those with larger manufactusagtors.

4. Conclusions

The model developed in this paper analyses thadjek between the structural real exchange
rate and the relative size of the tradable sectoroider to investigate how sector
productivities, terms of trade, factor endowmentd debt service payments impact on the
equilibrium structural real exchange rate and tlae sf tradable goods sector in GDP of a
small economy; see Table 4.

Measuring changes in the allocation of resourceshanges in the size of the tradable
goods sector, Table 5 shows the impact of an exageshock to the tradable goods share in
GDP via: (a) the extraordinary profit effect (EP®Bjich is reflected by a rise in the income
of the sector favoured by the corresponding sh(imkthe resource movement effect (RME),
which is related to the reallocation of resourcas,the initial SRER, generated by the
subsequent exogenous shocks; (c) the spending €¢8E&¢, which refers to re-allocation of
resources and expenditures due to SRER movemeat)tshé price effect (PE), the re-
allocation of resources corresponding to incremarfitshe tradable goods prices, (e) the

expenditure movement effects (EME), which measune teallocation of resources

19 According to equation (23) and the relationstopJable 4, the GDP response to TFP shocks in eifape
tradable sector may be larger in countries whezesdttor is larger. Formally:

do, dé
: O0—M-=>0
t=t+1>q)2‘t=t since dg, dTFR,

If ATFR, |, >0=®,
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compatible with the equilibrium of the current asob when the external debt servicing
minus transfers increases, and #gubstitution effectsreflect the reallocation of resources
originated by excess of demand of tradable goodsnwhe external debt servicing minus

transfers increases.

Table 5: Effects of exogenous shocls the tradable goods share in GDP

EPE PE RME EME SuE SE T lradable oo

share
TFPx + + - + Inc. App.
TFPwm + + - + Inc. App.
TFPn - - + - Dim. Dep.
+ - + Inc. App.
TT + + _ PP
- + - Dim. Dep.
DS + - + + Inc. Dep.

A plus (minus) indicates that the correspondingckhncreases (decreases) the tradable share
Inc. and Dim. indicates that the tradable shareegses or diminishes, respectively
App. and Dep. refer to appreciation and depreagiatiespectively

This paper contributes to the literature, as themalemodels developed so far have not
taken into account the influence of the economiticstire (sector and factor income
distribution and external debt servicing and trarsf on the magnitude response of an
economy to exogenous shocks. It also suggests ténats of trade improvements and
reductions of the external debt service (minusstiens) give rise to a “Dutch Disease” effect;
which “is a source of concern for policymakers lie extent that a smaller tradable sector
might undermine future possibilities of growth ardployment creation”. (Lama & Medina,
2012, p. 6)

The structural real exchange rate and the tradgddels share in GDP are not directly
controlled by policymakers. Nonetheless, econonoticigs designed to raise the sector
productivity and control the evolution of a courdgrgxternal debt should be evaluated by
their impact on the interdependent relationships@bsas on the equilibrium relationships.

Economic policies can affect total factor produigyinthrough investment in physical and
human capital, for example see Diewert (2006), igfization in “phisticated goods
(goods that present greater room for technologieathing up and face higher prices and
limitless demand) and improvements in the functignof markets, property rights and
infrastructure in transport and telecommunications.
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