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1. Introduction.

Exchange rate changes have important and multiple effects on economic
activity. When currency parities are fixed, as it happens in most developing
countries, devaluation becomes a key policy pption for the authority. The cru-
cial task is then to assess the impact of a devaluation both on the external
payments position of the country, which is likely to improve, and on the level
of economic activity, a8 more controversial issue. International institutions ty-
pically recommend exchange rate increases as a way of coping with "fundamental™
imbalances in the couﬁtries' external situation, while at the same time domestic
authorities are reluctant to devalue.

Early economic approaches to this problem were centered around the
well-known Marshall-Lerner condition, initially stated in a partial equilibrium
framework in which the trade account was in balance and substantial unemployment
existed. In the early fifties this condition was extended to a general equili-
brium, open-econonomy Keynesian multiplier scenario which did not signifficantly
affect the previous result. Subsequent developments considered situations of
initial trade imbalance, as empirical evidence overwhelmingly suggested. On the
other hand, the absorption approach stressed the trade balance as the result of
an aggregate income-expenditure relationship, an appropriate framework to study
the distribution effects coming from a devaluation.

Krugman and Taylor (1978) develop a general equilibrium model inte-
grating income redistribution effects of a devaluation from an initial trade im-

balance situation. Their key conclusion is that a devaluation has contractionary



effects on domestic income, while improving the trade balance.

This paper adds a dynamic structure to their model by allowing slug-
gish adjustment of wages through a traditional Phillips curve. Under these con-
ditions a devaluation is again contractionary, but this time the system is
unstable due to the interaction of a demand determined home goods sector, a fi-
xed supply of exports and the Phillips curve. After the exchange rate increase
there are no forces in the model to stop the downward trend.

Available empirical evidence suggests a more realistic scenario where
exports respond to price incentives in addition to wages. In thié case the ex-
port response is not only expansionary, but also pushes the system towards sta-
bility. It is possible, however, that even with a large long run elasticity of
exports with respect to wages, the economy does not smoothly return to equili-
brium after a devaluation. If the export sector does not react fast enough to a
devaluation the economy is unstable around the steady state. Nonetheless, even
in this case it may be possible to show that a Poincare-Bendixson limit cycle
exists, thus stopping the downward trend of the economy. Under some circumstan-
ces the existence of a Hopf bifurcation cycle may also occur. At least one of
these cycles is stable.

The paper starts with a brief review of devaluation theory and evi-
dence, placing Krugman and Taylor in its appropriate relation to it. The next
section introduces wage dynamics and studies the stability properties of the mo-
del, while section 4 considers both wage and export adjustment. Finally, section

5 states the main conclusions.



2. A brief review on devaluation theory and evidence.

Early analyses of devaluation were centered around the well-known
Marshall-Lerner condition? stating that a devaluation will improve the trade
balance as long as

T+ Nt >
where T, is the home country's price-elasticity of demand for imports and rk' is
the world's Price-elasticity of demand for the country's exports.

This condition was derived starting from a scenario in which the home
country specializes in the production of an exportable good whose supply in
terms of domestic currency is infinitely elastic. As a corollary, the devalua-
tion brings about a one-to-one deterioration in the terms of trade if the
country is a price taker for imports. The trade account is assumed in equili-
brium at the moment of the devaluation.

Further theoretical developments come with the work of Robinson
(1947)2 anda Hirschman (1949), who investigate the effects of a devaluation
starting from a trade imbalance. Under these conditions it becomes necessary to
distinguish between the trade balance expressed in domestic currency and its
counterpart in foreign currency, since they will not necessarily move in the sa-
me direction. The practical relevance of this analysis is immense since most -if

not all-countries devalue their currency in the face of a trade deficit. wWhat

YMarshall (1923), Appendix J. Lerner (1944), Chapter 28, P. 377-380.

2Robinson (1947), Part III "The foreign exchanges”, P. 142-143.



matters then to solve the payments problem is the foreign-currency balance,
which is more likely to improve. However, it is the trade balance expressed in
domestic currency which is relevant in terms of aggregate demand; this one is
more likely to deteriorate. Thus, a not uncommon outcome of a devaluation in
this scenario is a contractionary effect on domestic income coupled with an im-
provement in the foreign currency denominated trade balance.3

Intuition for this result may be strengthened by thinking of a deva-
luation as having two types of effects: (i) a valuation effect on the initial
quantities of imports and exports at the higher exchange rate, and (ii) a quan-
tity effect, given by the responsiveness (i.e. the elasticities) of imporis and
exports to the price change, evaluated at the previous exchange rate. When trade
is initially balanced, the higher cost of imports exactly cancels out with the
additional export revenue (at the original quantities). The valuation effect is
nil in this case and only the quantity effect is left. But when the country
starts from a trade deficit the valuation effect operates towards a deteriora-
tion in the domestic currency denominated balance and thus contracts internal
demand for domestic goods (unless there is an offsetting effect coming from a
reduction in savings).

The elasticities approach was originally stated as a partial eguili-
brium relationship involving only the markets of imports and exports. Harberger

(1950) and Laursen and Metzler (1950) adequately restate it by considering the

3This point has been stressed, among others, by Cooper (1971a).



general equilibrium effects coming from the Keynesian open-economy multiplier.
The modified relationship, however, presents the same qualitative result as
before: an improvement in the trade balance following a devaluation requires
that the sum of the relevant price elasticities’exceeds one,

Sidney Alexander (1952) called attention to the fact that if a deva-
luation was to improve the current account it had to reduce in some way expendi-
ture relative to income. His insight, coming from the national income identity,
is the well known Keynesian "absorption approach”. Looked in this perspective,
the potential terms of trade deterioration arising from a deval?ation was expec-
ted to reduce savings for a given level of income and thus to deteriorate the
current account; this is better-known as the Laursen-Metzler effect. Recent con-
tributions by Obstfeld (1982), sachs (1981, 1982a) and Svensson and Razin (1983)
have pointed out that the direction of the effect on the current account is am-
biguous, and depends on the terms of trade deterioration being transitory or
permanent.

Dornbusch (1976) studies the conditions under which the absorption
approach can be properly integrated with the earlier elasticities approach. He
also concludes that, starting from trade balance, if the terms of trade remain
unchanged after the devaluation the commercial balance can not deteriorate.

Distribution effects can also play a role on expenditure determina-
tion following exchange rate movements. In particular, Diaz-Alejandro (1963) has
argued that a devaluation is likely to redistribute income from workers to capi-

talists. If the former group has a higher marginal propensity to consume than



the latter one, expenditure will go down and so will output in a demand determi-
ned model. The classical example is the Argentinian devaluation of 1958 which,
according to Diaz-Alejandro (1965), importantly accounts for the 1959 recession
in that country through its redistribution effect from workers to landowners.

A Qifferent line of argument has been stressed in the monetary ap-
proach to the balance of payments,4 where a devaluation is analyzed through its
effects on the money market. More precisely, an exchange rate increase will pro-
voke a stock excess demand for money; with passive monetary policy, the only way
to go back to equilibrium is by running balance of payments surpluses whose ef-
fects on the money stock are assumed not to be sterilized by the authority. This
type of models, based in a line of thought dating as far back as David Hume
(1752), have almost always been carried out under full employment and with money
as the only asset.? When nontradeable goods are introduced in this framework
the devaluation has real effects, but only in the short run. The link is for-
mally made by Dornbush (1974) using the ad-hoc expenditure function, later
grounded in optimizing behavior by Dornbusch and Mussa (1975). The initial ex-
cess demand for money provoked by the devaluation is translated into an excess
of income over expenditure which pushes downward the relative price of nontra-
deable goods, thereby causing consumption and production switches and a surplus

in the balance of payments. The effect lasts only while there is unsatisfied ex-

4For a survey on the monetary approach see Johnson (1977).
5an extension to more than one asset is found in Dornbusch (1975) in what
could be called a portfolio approach rather than a monetary approach.



cess demand for money, and so it dissappears through time. The only way in which
a devaluation can have long run effects (other than reserve accumulation) isg in
the presence of wage/price stickiness, where it serves to simultaneously achieve
internal and external balance.®

Krugman and Taylor (1978), hereafter referred to as X-T, pursue a
structuralist approach for an economy composed of three types of goods: exporta-
bles, importables and nontradeables. A Keynesian stand is taken in the home good
ﬁarket, where output is demand determined. Imports are neither produced nor con-
sumed domestically but rather used as intermediate inputs in the production of
the home good and exports are in fixed supply. In this sense, the Keynesian and
structuralist approaches towards exports can be considered as two extremes, with
neoclassic analysis (the one used in the monetary approach, if any) standing so-
mewhere in the middle.

Two crucial features of K-T have been borrowed from the earlier con-
tributions discussed in this section: the existence of two groups of agents with
different marginal propensities to consume and the starting point of the economy
from a trade deficit.

An extension of K-T to account for substitutability both in produc~

tion and in consumption is provided by Hanson (1983). His results challenge tho-

balance of payments. Indeed, K-T'sg conclusions come as no surprise in view of

6see Dornbusch (1974).



their assumptions which close any possible channel through which a devaluation
could be expansionary.

Empirical work on the effects of devaluation does not abound. Cooper
(1971b), analyzing the short run effects (after one year) of 24 devaluations for
the period 1953-66, "...including most of the major devaluations by developing
countries in the early 1960s..."’ finds that in nearly three-féurths of the
cases the trade balance improved. He also reports a negligible impact of the ex-
change rate change on the terms of trade and a response of domestic wages and
prices that falls short of the currency depreciation. Connolly and Taylor (1976)
study 18 devaluation episodes in 14 mostly developing countries for the period
1959-70. They conclude that exchange rate increases appear on average not to ha-
ve a significant effect on economic activity while at the same time generally
improving the balance of payments. Xrueger (1978) analyzes 22 devaluations in 10
third world countries to conclude that only in three cases it was followed by a
signifficant recession.

More recently, Gylfasson and Schmid (1983) have developed and tested
a one sector model in which output is determined by the interaction of supply
and demand. A devaluation influences the former through the cost of intermediate
inputs and the latter through substitution, income and real balance effects. The
results for a group of 10 countries (5 industrialized and 5 developing) show a

contractionary effect of an exchange rate increase only in 2 cases (India and

7Tcooper (1971b), p. 20.



the U.K.). Larrain (1985) presents evidence indicating that medium to large de-
valuations tend to decrease the product wage, at least in the short run, except
in economies undergoing strong and steady depreciation of their currencies, and
that employment in the tradeables sector is a decreasing function of the product
wage.,

One of the reasons for the lack of empirical work on devaluations no
doubt arises from the difficulty of separating it from other parallel influences
in the economy. In particular, exchange rate changes in developing countries are
usually accompanied by liberalization and/or stabilization attempts, as stressed
by Cooper (1971b) and thoroughly studied in the NBER project headed by Krueger

and Bhagwati.

3. Contractionary devaluation and Wage Adjustment.

The original K-T model, with its notation kept as much as possible

for comparative purposes, is stated below:

(1) pp = (ajphwramhPy) (1+42)
(2) Py = (1-tx)P,"e
(3) Pp = (1+ty)Pp e

(1)-(3) are the price formation equations, with tax-corrected purcha-
sing power parity for tradeables and mark-up pricing for the home good, where

Py, = price of the home good, a3 = amount of labor to produce a unit of the home
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good, apy = amount of the imported input to produce a unit of the home good, w =
nominal wage, z = fixed mark-up over costs, Py = internal price of exports, ty =
ad-valorem tariff on exports, Px* = world price of exports, e = nominal exchange
rate, Pp = internal price of the imported input, tn = ad-valorem tariff on the

imported input, and Pm* = world price of the imported input.
(4) Y, = (ajpH+tajyX)w
(5) Yy = z(ajpwtapnhPm)B + (Px-aijxw)X

Y, and Y, define the incomes of workers and capitalists respectively,
H are the units of the home good and X stands for the volume of exports. Y, is
derived both from a fixed mark-up over cost in domestic goods production and
from profits in exports. With this latter sector in fixed supply output can only

vary through home goods which are demand determined, as specified below.
(6) H = Cyu(Y,/Pp) + Cp(¥y/Pp) + I(xr) + G

Imports (M) are intermediate goods used exclusively in the production

of nontradeables, and thus
(7) M = ampmH

Many empirical studies, as well as casual evidence, have shown the
existence of some stickiness in the behavior of nominal wages for different

countries and sample periods. But sticky wages are not the same as fixed wages,
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as K-T assume, and once we depart from the very short run it is necessary to
provide a mechanism for wage adjustment.

Doing so will imply adding a dynamic structure to an otherwise static
model. In the new scenario wages will be sticky in the sense that they will not
react instantaneously to clear the labor market; rather, they will adjust down-
wards under conditions of excess supply in the labor market and upwards when ex-
cess demand prevails. This defines a Phillips curve type equation which is

specified below

(8) w= ¢(L-L*) if w3 o0
= max [0, ®r-1*)] if w= o0
with ¢'2 0, ¢''= 0, $(0) = 0
where w=dw/d(time)
L=current level of employment

L*=“natural" or noninflationary employment level

Inflationary expectations are not included in (13) because the ex-
change rate and world prices are assumed to be fixed and thus there is no infla-
tion in the long run. We further assume no population growth and a totally
inelastic labor supply; with this »L* becomes a constant.8

The model consists now of equations (1)-(8). It is clear that in

this modified scenario the immediate effect of a deValuation can not be diffe-

8For the effects of labor supply responsive to the wage rate in a static
version of this model see Hanson (1983).
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rent than in K-T since nominal wages are fixed on impact. Rather, we will be in-
terested in studying the dynamic properties of the system. In particular,
stability requires that dw/awk0, since the model has only one differential equa-

tion. We notice that
(9) aw/dw = (dw/dL)(dL/aw) = ¢'ajp(dH/aw)

Our equation for output determination in the home good market is ob-
tained by replacing (1)-(5) and (7) in (6). Using this, and after some computa-

tions, we can express (9) in terms of the underlying parameters of the model as

(10) dw = $'an(1+2) {( %= Y )Kp'+a1n( W MPn e~ YyXPy'e)
dw DgPp

+alh(YﬁthPm*e+Yitxxpx*e)}

where K0‘=a1xXathm*e
Dy = lagn wl(1-%) + 201-%) ] + agnP*p e(1+ty) [142(1-7F) 1120

Expression (10) is clearly positive under the original K-T assump-
tions, rendering the model unambiguously unstable.

The intuition for this instability result goes as follows. The deva-
luation, by decreasing real wages, depresses demand for home goods and hence
output and employment. But the increase in unemployment, through the Phillips
curve, drives downward the nominal wage and with it the real wage. This further
decreases demand and there are no forces in the model to stop this downward

trend. Formally, we can notice that the sign of dw/dw is exactly the opposite as
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that of dH/de; thus, whenever a devaluation is contractionary instability is
also present.

Graphically we can plot the equation of wage dynamics and the general
equilibrium relationship between employment and wages from the home good market
(HH) in (w,L) space, as presented in figure 1. The initial assumption about do-
mestic goods being demand determined implies that the economy will always lie in
some point of the HH schedule, with the long run equilibrium also requiring wa-
ges to be at rest (point E). The preceding discussion tells us that if any shock
(e.g. a devaluation) moves the economy away from steady state, forces in the mo-
del will further move us away from equilibrium. This explains the divergent
arrows being drawn through HH. We notice that the divergence of the economy is
discontinuous in the right direction. After a while wages will turn so high that
they will account for practically 100% of the costs of producing H. At this
point real wages become constant and emloyment and home good output stabilize
while nominal wages continue their upward trend.

The conclusion coming out from this analysis is twofold:

(a) The original K-T model is considerably weakened if we allow for some plausi-
ble response in wages, because by becoming unstable it can not be used for com-
parative static purposes.

(b) The fundamental result of K-T remains true, in the sense that a devaluation
has perverse effects. But this time the contraction persists through time Ari-

ving downwards both output and employment.



Figure 1
WAGE DYNAMICS AND INSTABILITY
HH

I
-
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4. Wage and export dynamics.

4.1. The new setup.

A most natural way to search for stabilizing forces would be to relax
the X-T assumption of a fixed supply of exports determined by existing capacity,
which has been carried on until now. Indeed, available international studies
such as Sachs (1982b, 1983) and Larrain (1985) show a significant, negative res-
ponse of employment (and thus of output) to real wages in the tradeable sector
for both industrialized and developing countries. The fact that the employment
response is contemporaneous suggests that a devaluation, operating through a re-
duction in real wages, has an effect in the supply of tradeable goods even in
the short run.

A straightforward extension of the X-T model to allow for export res-
ponse to prices in a static framework will simply introduce another source of
ambiguity in the devaluation effect on real income. Our attempt is, however, to
study the dynamic adjustment of the economy after a shock. We will assume accor-
dingly that exports are neither in fixed supply, nor that they adjust
instantaneously; rather, they will respond through time to movements in the real
wage. An adjustment pattern such as this can be formally derived frém an inter-
temporal profit-maximizing firm facing adjustment costs in the hiring and firing
of labor. This strategy has not been pursued to keep the model as simple as
possible, avoiding expectational issues.

Let the long run supply of exportable goods (x*) respond to unit pro-

fits in the standard form






