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Abstract 

Many arguments that have been advanced in favor of maintaining 
capital controls within the EC have not paid sufficient attention to 
the welfare consequences of this type of market intervention. Our 
paper provides a simple, optimizing framework in which the welfare 
consequences of capital controls can be assessed. 

Two main issues are considered. First, how do capital controls 
affect the adjustment of macroeconomic variables to real disturbances? 
Second, what is the nature of second best arguments for maintaining 
capital controls given that certain distortions will remain after the 
European single market is in place in 1992? 
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Summary 

Many arguments advanced in favor of maintaining restrictions on 
international asset trade within the European Community (EC) have not 
paid sufficient attention to the welfare consequences of this type of 
market intervention. This paper develops a simple, fully optimizing, 
intertemporal real model in which the welfare consequences of capital 
controls can be assessed. 

Two main issues are considered. First, how do capital controls 
affect the adjustment of macroeconomic variables to real disturbances 
(specifically, shifts in the terms of trade)? Second, how do capital 
controls-- which distort intertemporal trade--interact with other distor- 
tions (such as labor market rigidities) that prevail in many EC coun- 
tries and that are unlikely to be removed as a result of the creation 
OF the European single market? Put differently, what kind of second- 
best arguments can be made for maintaining capital controls within 
Europe, given that certain distortions will remain after the European 
single market comes into being in 1992? 

The paper finds that changes in the terms of trade may generate 
"perverse" welfare movements when capital controls are present, and 
that these movements affect the response of other macroeconomic vari- 
ables (such as the real exchange rate and current account) to real 
disturbances. For example, an improvement in the terms of trade, which 
unambiguously raises potential welfare under free trade, may actually 
be immiserizing when capital controls are present. Second, the paper 
finds that the optimal (second best) response to labor market rigidi- 
ties may not involve capital controls at all, but may actually require 
subsidizing capital movements. The conditions under which capital 
controls are (second best) optimal are presented and are shown to 
depend on the resulting movements in real exchange rates and relative 
factor intensities in the tradable and nontradable sectors. 
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I. Introduction 

The relaxation of remaining restrictions on international asset trade 
scheduled to take place in the EC countries by 1992 has generated renewed 
interest both among researchers and policymakers as to the likely 
consequences of such liberalization. One issue that has figured 
prominently in the policy debate concerns how certain macroeconomic 
variables of interest are likely to respond to foreign disturbances in 
economies with and without capital controls. This paper presents a simple 
choice-theoretic framework in which the interaction of exogenous 
disturbances with capital controls can be assessed. 

Many important issues surrounding the European single market program 
can only be addressed within the context of explicitly monetary models. 
These include, for example, the relationship between government revenue 
from the inflation tax (seigniorage) and financial integration, and the 
relationship among the exchange rate mechanism (ERM), monetary policy 
credibility, and the dismantling of capital controls. Other issues of 
concern to the European countries seem less tied to purely monetary 
considerations, and can therefore be analyzed within the context of real 
models. Such issues may include, e.g., how (the lack of) fiscal 
harmonization affects the location of production facilities within Europe, 
or the relationships among various distortions that exist in many European 
countries, the process of relaxing capital controls, and the welfare 
effects of exogenous real disturbances. While monetary considerations may 
also impact upon these questions, researchers have found that useful 
insights can nevertheless be obtained by using purely real models, and 
thereby abstracting from monetary considerations which are taken to be of 
secondary importance. Further, it should also be noted that some European 
countries (notably Britain, Greece, Spain, I/ and Portugal)--while 
participating in the single market program--are not, for the moment, 
members of the EMS. It follows, therefore, that for such countries, the 
costs and benefits of Project 1992 may be addressed in models that do not 
explicitly incorporate the exchange rate bands that govern monetary policy 
within the EMS. 

The present paper employs a real, optimizing model to consider two 
issues which may be of interest to the European countries participating in 
the single-market program, whether or not they are members of the EMS. 
First, how will relaxing remaining controls on the movement of financial 
capital L?/ within Europe affect an economy's response to exogenous real 
disturbances taken, for the purposes of this paper, to be terms of trade 
shocks? Second, is there any reason to believe that the process of 

Yl/ The authorities of Spain have indicated their intention to join the 
EMS in the course of 1989. 

2/ For the purposes of this paper, capital controls will be modelled as 
taxes on international borrowing. An alternative way of modelling such 
controls would be to consider a quota on borrowing (see, e.g., Greenwood 
and Kimbrough (1985)). 
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financial integration will exacerbate other, pre-existing distortions-- 
notably in the labor market-- that are unlikely to be removed within the 
time frame of the single market program? We feel that both the issue of 
the effects of terms of trade shifts --experienced by many European 
countries in recent years, and labor market rigidities--also prevalent in 
many of these countries- -may be affected by the process of financial 
integration, and that such effects can be analyzed in models whose main 
focus is not the purely monetary aspects of these issues. 

One advantage of employing an optimizing model over traditional 
reduced form models (see, e.g., Argy and Porter (1972) and Flood and 
Marion (1982)) is that it permits a meaningful discussion of normative 
issues. Capital controls introduce a distortion into the economy which 
can only be justified on welfare grounds to the extent that the welfare 
cost associated with the introduction of the distortion is smaller than 
the welfare gain that can be achieved through the capital control's effect 
in reducing other distortions in the economy. This is an important point 
because policymakers frequently justify the imposition or maintenance of 
capital controls without clearly specifying the nature of the distortion 
that the capital control is designed to offset. 

That capital controls introduce a distortion into the economy has 
important implications for the economy's response to exogenous 
disturbances. In particular, the welfare cost associated with a given 
shock will depend on whether the disturbance magnifies or mitigates the 
intertemporal consumption distortion created by the capital control. 
This point is illustrated in the paper with reference to terms of trade 
disturbances experienced by a small country. Shocks that limit 
consumption opportunities in periods when these are already restricted 
because of capital controls will generate an additional welfare cost 
relative to the case of free intertemporal trade. This distortion- 
magnification effect makes it possible that terms of trade changes will 
generate "perverse" effects on welfare (e.g., an improvement in the terms 
of trade which always increases potential welfare under free trade may 
actually be immiserizing in an economy with capital controls). Of course, 
the effect of the terms of trade disturbance on welfare has important 
consequences for the response of other macroeconomic variables such as the 
real exchange rate and current account balance. 

In addition to the direct interaction between capital controls and 
exogenous disturbances, we argue that an additional important component 
of the welfare cost of disturbances stems from the endogenous response of 
the real exchange rate to such disturbances. I-J When nontradable goods 
are present in the model, movements in real exchange rates induced by 
various disturbances will in general interact with the existing capital 

lJ In this respect, our model differs from previous choice-theoretic 
models of capital controls--e.g., Adams and Greenwood (1985) and Greenwood 
and Kimbrough (1985)--in which the role of the real exchange rate is not 
considered. 
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controls in affecting domestic variables. The reason is essentially that 
capital controls distort the allocation of consumption over time by 
driving a wedge between the domestic and foreign returns to saving. Real 
exchange rate movements, through their effects on domestic real 
(consumption based) rates of interest, I/ are an additional determinant 
of the intertemporal allocation of consumption. The welfare effects of 
macroeconomic disturbances will therefore depend in part on whether the 
real exchange rate movements they induce magnify or mitigate the existing 
distortion created by the capital control. 

An additional issue raised in the paper is the extent to which 
capital controls may be welfare-increasing in the presence of other 
distortions. One possible distortion that can be easily modeled in our 
set-up and that does not seem to conflict with the proposed 
liberalizations scheduled to take place by 1992, is an economy-wide 
minimum wage that generates unemployment. 2/ Taxes or subsidies on 
international borrowing J/ may be optimal (in a second best sense) in our 
set-up because, by distorting the intertemporal pattern of demand, capital 
controls alter the time path of the equilibrium real exchange rate and, 
hence, real wages and aggregate employment. We find that, in the absence 
of real exchange rate effects, capital controls can never increase welfare 
for a small country with labor market distortions. 

The paper is organized as follows. Section II presents a real, 
intertemporal, perfect foresight model of a small open economy with 
optimizing consumers and producers, in which there are capital controls. 
This economy produces and consumes three goods in each period: 
importables, exportables, and nontradables. The equilibrium conditions 
are then used to solve for the response of real exchange rates, welfare, 
and the current account balance to various macroeconomic disturbances, 
including terms of trade shocks (Section III). We compare the adjustment 
of these variables to the case without capital controls. Section IV 
extends the benchmark model to the case in which there is an economy-wide 
minimum wage and unemployment. This section also computes the optimal tax 
(subsidy) on international capital flows. Section V presents some 
possible extensions and the main conclusions. 

lJ On the consumption rate of interest, see, e.g., Dornbusch (1983), 
Svensson and Razin (1983), and Frenkel and Razin (1987). 

LJ/ But see also Section V in which the introduction of trade 
distortions is briefly discussed. Even though remaining restrictions on 
intra-European trade are scheduled to be removed by 1992, distortions 
caused by nonoptimal commercial policies followed by Europe as a whole 
may still be relevant. 

3J We model capital controls as a tax on international borrowing. An 
alternative way of modelling capital controls is to assume a borrowing 
ceiling (see, e.g., Adams and Greenwood (1985)). 
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II. The Model 

This section develops a real, general equilibrium, small country 
model which is used to analyze the way in which capital controls affect 
the adjustment of welfare, real exchange rates and the current account to 
terms of trade shocks. The exposition draws in part on Edwards (1987, 
1989a,b,c), Ostry (1988a,b), and Edwards and Ostry (1989) and represents 
an extension to the basic model of Svensson and Razin (1983). 

Consider the case of a small country that produces and consumes three 
goods--importables (M), exportables (X), and nontradables (N). There are 
two periods--the present (period 1) and the future (period 2)--and 
producers and consumers are assumed to have perfect foresight. Consumers 
maximize an intertemporal utility function subject to a lifetime budget 
constraint which states that the present value of expenditure not exceed 
lifetime wealth. From the point of view of the economy as a whole, this 
constraint is equivalent to the condition that, over the lifetime of the 
economy (namely during periods 1 and 2), the discounted sum of the trade 
account balances is zero. IJ 

There are a large number of identical producers and perfect 
competition prevails in goods markets. Firms are assumed to maximize 
profits subject to existing technology and availability of factors of 
production. 

In addition to consumers and producers, there is a government that 
imposes capital controls in the form of a tax on international borrowin 

5. The tax creates a wedge between the exogenous world rate of interest, r , 
and the internal cost of borrowing, 2. It is assumed that the revenue 
from the capital control is redistributed back to consumers in a lump sum 
fashion. There are no other taxes and no government spending on goods or 
services. 

Preferences are assumed to be weakly time separable, i.e., the 
intertemporal welfare function, W'(cN, CM, cX, CN, CM, CX), may be written 
as w[u(cN, CM, cX>, u(cN, %I cX>l- Lower case letters refer to period 1 
variables while upper case letters refer to their period 2 counterparts. 
Thus, period 1 subutility is denoted by u and period 2 subutility is 
denoted by U. similarly, CN, CM, Cx (c)j, CM, CX) represent period 1 (2) 
consumption levels of goods N, M, and X, respectively. We assume that u 
and U are homothetic. This allows us to view the consumer's optimization 
problem as taking place in two stages. In the first stage, the consumer 
minimizes within-period spending in order to achieve a given level of 
subutility. The resulting first stage expenditure function may be written 
as the product of an exact price index, A for period 1 and II for period 2, 
and the corresponding level of subutility or real spending. The exact 
price indexes or unit expenditure functions depend on the temporal 

?;/ We are assuming that there is no historical debt commitment so that 
initial current and trade account balances are identical. 
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relative prices, p and q (P and Q), where p is the relative price of 
importables and q the relative price of nontradables in period 1 
(period 2). Exportables are taken as numeraire so that p (P) is the 
period 1 (2) terms of trade and q (Q) is the period 1 (2) exportables real 
exchange rate. lJ 

In the second stage, the discounted sum of present and future 
spending is minimized subject to the attainment of a given level of 
utility, W. This yields the overall intertemporal expenditure function: 

E- E(x(l,p,q), 6n(l,p,Q,); WI, (1) 

1 where 6 is the domestic discount factor equal to (1 + ?)- . Note that 
the internal discount factor appearinglin equation (1) differs from the 
world discount factor, 6* (- (1 + r") ), because of the capital control. 
Finally, recall that, among the properties of the expenditure function, is 
that the partial derivative of E(.) with respect to one of the prices, p, 
q, P, Q, yields the Hicksian (compensated) demand for the corresponding 
good, CM, CN, $4, CN. 

In each period, firms choose output supplies that maximize total 
profits. In the absence of investment, firms' decisions are completely 
specified by two revenue functions, one corresponding to each period. The 
revenue functions give the maximum value of output obtainable from the 
production of the three goods, given the factor supplies, technology, and 
prices. We denote the period 1 revenue function by r and the period 2 
revenue function by R, viz.: 

I: = r(l, P, 9; v) 

R = R(l, p, Q; VI, 

where v (V) represents a vector of factor supplies in period 1 (2). 2J 
We assume that the dimension of v (V) exceeds two so that factor price 

I/ In general, there are as many possible measures of the real exchange 
rate as tradable goods. In the set up presented here, there is the 
exportables real exchange rate, l/q (l/Q), and the importables real 
exchange rate, p/q (P/Q). In what follows, we deal only with the former 
definition although it is easy to compute the response of alternative 
measures of the real exchange rate, such as the importables measure, or 
the consumption based measure, which is a weighted average of the 
importables and exportables measures, within our framework. 

2/ As is usual in these models, factors are assumed to be inter- 
sectorally, though not internationally, mobile. 
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equalization does not prevail in either period. Note also that among the 
properties of the revenue functions is that the supply functions of the 
goods are given by the partial derivative of the revenue function with 
respect to the good's price, e.g., 
period 1, while RQ denotes 

rp denotes the supply of importables in 
the supply of nontradables in period 2. 

Equilibrium is fully characterized by the following system of three 
equations: 

r(l,p,q;v) + CR(l,P,Q;V) + bNCA = E(n(l,p,q), hn(l,P,Q,>; WI (2) 

Es - % (4) 

where b - 6* - 6 and NCA is the noninterest current account or trade 
balance in period 2. Equation (2) is the intertemporal budget constraint 
and states that the present value of lifetime expenditures, E, is equal to 
the present value of income. Income in turn consists of the present value 
of current and future GDP, r + 6R, and transfer payments received from the 
government. These in turn correspond to the rebated revenues from the tax 
on international borrowing. To see this, recall that the tax rate is 
equal*to the difference between the domestic and world rates of interest, 
7-r. The tax base is equal to the current account (- trade account) 
balance in period 1, which must equal minus the present value of the trade 
balance in period 2. Thus, revenue accruing to the government in period 2 
equals the product of the tax rate and the tax base, the present value of 
which is easily seen to be bNCA. 

Equations (3) and (4) are the market clearing conditions for 
nontradable goods in periods 1 and 2, respectively. 

The endogenous variables in equations (2) through (4) are the level 
of welfare, W, and the current and future relative price of nontradables, 
q and Q. The exogenous variables are the factor supplies in each period, 
v and V, the present and future terms of trade, p and P, the world 
discount factor, 6*, and the tax on international borrowing, b. Solutions 
for these variables determine the level of the current account balance in 
period 1, ca, where 

ca = r(l, P, q; v) - AE~, (5) 

where nE, represents the value of expenditure in period 1. 
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III. Terms of Trade Disturbances in the Presence of Capital Controls 

In this section, we consider the effects of exogenous terms of trade 
disturbances on welfare, real exchange rates, and the current account 
balance in an economy that restricts foreign borrowing below the optimal 
level through the use of capital controls. The results are compared with 
the case in which the country follows optimal (welfare-maximizing) 
policies, which, in the absence of additional distortions, involves 
setting the tax on international borrowing equal to zero. In Section IV, 
however, we consider the case in which an optimal policy may require a 
nonzero tax on international borrowing. This result emerges because a 
(constrained) welfare maximum in the presence of an initial distortion 
(assumed to be in the labor market) does not necessarily require 
unrestricted access to the international credit market. 

1. Welfare effects 

A temporary change in the terms of trade affects welfare as follows: 

dW 
- = (EW+blIE~)-l(-(Ep-rp)-bIIEn,~p-(blIE~,nq)$ -(bIIsED$$)$). 
dp 

(6) 

In the absence of capital controls, b = 0, and equation (6) reduces to: 

dW 
dp- -EW1 (El,-rp) < 0. 

This is of course the usual result in which a temporary deterioration in 
the terms of trade reduces welfare in proportion to the volume of period 1 
imports at initial terms of trade. LL/ 

Equation (6) reveals that in the presence of capital controls, there 
are three additional channels through which a terms of trade disturbance 
affects welfare. 2/ First, there is an intertemporal substitution effect 
(-bTIED,ap) which is negative in terms of its impact on welfare. The 
intuition is simply that the temporary rise in the relative price of 
imports raises the cost of current in terms of future consumption, i.e., 

l/ It is straightforward to show that in the case of a permanent 
deterioration in the terms of trade, the welfare loss is proportional to 
the present value of imports in both periods. 

2/ Note also that, in the presence of capital controls, the 
denominator, which represents the marginal cost of utility, has the 
additional term, bIlEmJ. This additional term is positive for b > 0 and 
vanishes if b = 0. 



- 8 - 

raises the consumption rate of interest (or equivalently lowers the 
consumption based discount factor, slI/~). As a result, consumers will 
substitute consumption intertemporally, consuming less in period 1. 
However, due to the tax on international borrowing (b > 0), consumption in 
period 1 is already below its optimal free trade level. Therefore, the 
terms of trade shock magnifies an initial distortion and there is an 
additional reduction in welfare due to the interaction of the terms of 
trade disturbance with the existing capital control. 

In a model without nontradable goods, the direct import revaluation 
effect (first term in the numerator of equation (6)) and the 
intertemporal substitution effect (second term) are the only channels 
through which a terms of trade disturbance affects welfare in the presence 
of capital controls. However, once a nontradables sector is introduced 
into the model, it is necessary to incorporate the endogenous- response of 
real exchange rates to the terms of trade shock and the feedback of these 
real exchange rate changes to the level of welfare. Real exchange rate 
responses are captured in the last two terms in equation (6). lJ 

Consider the third term, -blIER,7rq dq/dp, which is negative if there 
is a real appreciation in period 1 (dq/dp > 0), and conversely in the case 
of a real depreciation. An increase in q raises the consumption rate of 
interest (CRI) which induces substitution of aggregate real spending from 
period 1 to period 2. Since period 1 (2) consumption is already too low 
(high) relative to the optimum, the movement in the period 1 real exchange 
rate magnifies the existing distortion created by the capital control and 
thereby contributes to a further decline in welfare. If, on the other 
hand, the deterioration in the terms of trade is associated with a real 
depreciation in period 1, the CR1 falls, agents consume more in period 1 
relative to period 2, and the movement in the real exchange rate favors an 
improvement in the level of welfare. 

The final term in equation (lo), 
of the future real exchange rate. 

-bIXER$IQ dQ/dp, captures the effect 
In general, even though the terms of 

trade disturbance is confined to period 1, the real exchange rate will 
respond in period 2 as well, even though no "fundamental" changes in that 
period. A real appreciation in period 2 (dQ/dp > 0) favors an improvement 
in the level of welfare whereas a real depreciation in the future favors a 
reduction in the level of welfare. The intuition is the same as the one 
just presented: a real appreciation (depreciation) in period 2 lowers 
(raises) the CRI, inducing agents to substitute current (future) for 
future (current) consumption, and thereby reducing (magnifying) the 
distortion created by the capital control. 

l.J In the absence of distortions, real exchange rate changes do not 
affect welfare. The reason is simply that nontradable goods are neither 
in excess demand nor supply so that, from the point of view of the economy 
as a whole, there can be no aggregate welfare effects due to changes in 
their relative price. 
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It is useful to notice that if the initial equilibrium is stationary 
so that u = II, then the real exchange rate effects reduce to 

-(bQwqHdp !!!-l- SK-$. 

This formulation emphasizes the fact that a key determinant of the effect 
of a terms of trade disturbance on welfare is whether the real exchange 
rate over- or undershoots its new long run equilibrium value. In the case 
of equilibrium overshooting, Idq/dpl > IdQ/dp), and the real exchange rate 
contributes to a further decline in welfare as a result of the terms of 
trade shock. Conversely, 
bq/dd < IdQ/dpl, 

in the case of equilibrium undershooting, 
and the endogenous response of the real exchange rate 

favors an improvement in welfare. 

Finally, it is worth mentioning that, whereas in the absence of 
capital controls, a terms of trade deterioration (improvement) is always 
welfare-reducing (increasing), this may not be the case once capital 
controls are present. Equation (10) reveals that factors which favor the 
immiserization outcome as a result of a terms of trade improvement are an 
initial equilibrium close to the autarky equilibrium, a large expenditure 
share of nontradables relative to tradable goods, and equilibrium 
undershooting of the real exchange rate. 

This perverse outcome of a terms of trade improvement being welfare- 
reducing (the immiserization case) can also occur in the case of an 
anticipated future disturbance. Moreover, in this case, the result does 
not hinge on the behavior of the real exchange rate. To see this, suppose 
agents expect an improvement in the terms of trade in period 2, i.e., 
dP < 0. In this case, the change in welfare is given by: 

dW 
dP - (Ew+bnEmJ> 

-1 
(-(Ep-Rp)-bBEBBBp-(bBEII~~q)dp 3 -(b"SE&IQ)$$ (7) 

An anticipated future terms of trade improvement unambiguously raises 
welfare if b - 0, the magnitude being governed by the volume of period 2 
imports at initial terms of trade (first term in equation (7)). However, 
when capital controls are present, agents cannot smooth their consumption 
path by the optimal amount (i.e., they increase consumption in period 1 by 
a smaller amount than is optimal given the increase in lifetime 
resources), and are forced to consume more in period 2 (the period in 
which the terms of trade change takes place) than would be the case under 
free trade. Because the increase in period 2 consumption magnifies the 
existing distortion created by the capital control (second term in 
equation (7)), the anticipated future improvement in the terms of trade 
may actually cause actual welfare to decrease even though, in the absence 
of capital controls, potential welfare unambiguously increases. Finally, 
the last two terms in equation (7) represent the real exchange rate 
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effects which may contribute to a welfare gain or loss, depending on 
whether they lower or raise the consumption rate of interest. 

2. The real exchanne rate 

Equation (6) in the previous section is not a reduced form since the 
real exchange rate is an endogenous variable, the solution for which is 
obtained by solving simultaneously the system of equations (2)-(4), which 
yields: 

z!!l 
dp 

= A-1([(Ep-rp)+b~E~,~pl[EqQnQEm$e~qE,w(RQQ-Eq9)l 

(8) 

-[Q+b~EmJI[(r qq-Eqq>EpQ-EqQ(rqp-Eqp)l), (9) 

where A < 0. In general, the expressions in equations (8) and (9) cannot 
be signed so that a temporary deterioration in the terms of trade may 
cause either a real appreciation or depreciation of the real exchange 
rate in periods 1 and 2. Further, notice that even though the terms of 
trade shock is temporary, part of the adjustment in the real exchange rate 
occurs in period 2, when there is no change in any "fundamental." In the 
absence of capital controls, b = 0, and there are three main channels 
through which a temporary terms of trade change affects the real exchange 
rate. Consider equation (8). First, there is the welfare effect 
(Ep-rp) [Eq@@mJ+K E,w(RQQ- ) I 3 whose magnitude depends on the volume 
of imports at init al 9 terms 32 0 trade, and which favors a real deprecia- 
tion. Second, there is the direct substitution effect (r w;;q$;XJ-"QQ" 
which has an ambiguous effect on q because the sign of Eqp 
ambiguous. IJ This reflects a conflict between intratemporal substitu- 
tion, which favors a real appreciation (depreciation) in the substitutes 
(complements) case, and intertemporal substitution which always favors a 
real depreciation because the rise in p raises the CRI. Third, there is 
an indirect intertemporal substitution effect, -EWEp~E Q, which arises 
because the rise in the CR1 shifts demand toward perio 3 2, and thereby 
requires a rise in Q to clear the period 2 nontradables sector. The rise 

1/ Eqp = E,rqp + mqE,,np, where E,, < 0 and nqp s 0. 
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in Q generates a fall in the CR1 and thereby favors a real appreciation 
today (a rise in q). IJ 

In addition to these effects, the presence of capital controls 
creates some additional channels through which a terms of trade 
disturbance affects the real exchange rate. First, because the rise in p 
magnifies the initial distortion created by the capital control (by 
raising the CRI), there is an additional reduction in welfare (equal to 
bIIER,rp as explained in equation (6)). This additional welfare loss 
reduces demand for current period nontradables and therefore favors a fall 
in q (a real depreciation). This explains the expression, (bIIERnxp) 
[EqQ%Em + ~qErw(RQQ-EQQ>l, in equation (8). 

Second, the rise in p has a further impact on the CR1 via its effect 
on the future demand for nontradables and hence the real exchange rate in 
period 2. Specifically, if the intertemporal substitution effect 
(Ep~rqE,w > 0) is small relative to the intratemporal substitution effect 
Wqp-Eqp)"QEmJ 2 0) 
negative, the rise 

so that the expression, [(rqp-Eqp)IIQEmJ+EpQRqEXw], is 
in p will create excess supply for future nontradables 

relative to current nontradables, the elimination of which will require a 
fall in Q (relative to q), and hence an additional increase in the CRI. 
This further rise in the CR1 magnifies the existing distortion created by 
the capital control, lowering welfare (by the amount blIEI-R$IQ) and hence 
favoring a real depreciation in period 1 (a fall in q). Conversely, if 
the intertemporal elasticity is large relative to the intratemporal 
elasticity, the rise in Q necessary to restore market clearing in the 
period 2 nontradables sector confers a welfare gain and thereby raises 
demand for nontradables today. In this case, the expression on the second 
line of equation (8) favors a real appreciation in period 1 (a rise in q). 
Finally notice that if b - 0, the expression on the second line of 
equation (8) vanishes completely: the reason is simply that when there 
are no distortions in the economy, changes in the real exchange rate, Q, 
have no aggregate welfare effect (since nontradable goods are neither in 
excess demand nor in excess supply domestically). However, changes in Q 
do affect welfare when b > 0 because they magnify (if dQ < 0) or mitigate 
(dQ > 0) an initial distortion. Finally, the interpretation of the 
various expressions in equation (9) is completely analogous to the one 
just given for equation (8). 

3. The current account 

Using equations (5) and (6), it can be verified that the response of 
the current account to a temporary terms of trade shock is given by: 

I/ The intra- and intertemporal elasticities are multiplied by the 
marginal cost of utility, which is equal to EW if b = 0, but becomes 
EW+bIIEm, forb+O. 



- 12 - 

dca 
dp=- -(Ep-rp) - 7rEAXsp - RE,W $ - nE xrxq dp 3 - ~E,$Q dQ 

dp 
(10) 

The first two terms in equation (10) represent effects that would be 
present in models without nontradable goods or capital controls (e.g., 
Svensson and Razin (1983)) while the last three terms depend both on the 
presence of nontradables and capital controls (as discussed in the 
previous two subsections). 

The expression, -(Ep-rp), is the import revaluation effect and is 
negative in terms of its impact on the current account. The amount 
originally imported has become more expensive and, as a result, the 
current account deteriorates. The basic intuition has to do with 
ConsumDtion-smoothing: because the loss in real income due to the terms 
of trade deterioration is temporary, agents will spread this loss out over 
time by borrowing in the international capital market (i.e., by running a 
current account deficit). The second term, - sEKX7rp, is a direct 
intertemporal substitution effect and is positive. The rise in p makes 
current consumption more expensive (i.e., raises the CRI) and causes 
agents to substitute spending from period 1 to period 2. This 
consumntion-tilting motive improves the current account. Note that the 
consumption-smoothing and consumption-tilting motives are always opposite 
in sign so that a temporary deterioration in the terms of trade has an 
ambiguous effect on the current account. IJ 

The third term in equation (10) is the welfare effect. We have 
already seen (Subsection 1) that, in the absence of capital controls, 
dW/dp < 0. In this case, therefore, the welfare effect contributes to an 
improvement in the current account. However, we cannot ignore the 
possibility that, when capital controls are present, a terms of trade 
shock could be immiserizing, so that dW/dp > 0. In this case, the welfare 
effect would contribute to a deterioration in the current account. 

Finally, the last two terms in equation (10) represent indirect 
intertemporal substitution effects caused by real exchange rate changes. 
Accordingly, a real appreciation in period 1 raises the CR1 and renders 
the third term in equation (10) positive. This is because the higher CR1 
increases saving and thereby improves the current account. In contrast, a 
rise in Q lowers the CR1 and renders the fourth term negative. The lower 
CR1 encourages spending in period 1 and therefore favors a worsening in 
the current account position. Notice that if the initial equilibrium is 
stationary, so that R - II, then the impact of the real exchange rate on 
the current account depends only on whether there is equilibrium under- or 
overshooting. In the former case, the CR1 falls and the real exchange 
rate favors a worsening of the current account, and conversely. Finally, 

l-J It can be shown (see Frenkel and Razin (1987) or Ostry (1988)) that 
the current account will actually improve if the intertemporal elasticity 
of substitution exceeds the ratio of imports to consumption of importables 
at initial terms of trade. 
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note that the behavior of the real exchange rate differs in models with 
and without capital controls, as indicated in Subsection 2. 

IV. Labor Market Distortions, Capital Controls, 
and Terms of Trade Shocks 

The model derived above assumes that capital controls are the only 
distortion in the economy. In a number of countries, however, capital 
controls coexist with other rigidities. In particular in many of the EC 
countries the labor market is severely distorted. Consequently, in this 
section we extend the model to take this fact into account. More 
specifically, we assume that there is an economy-wide minimum wage that is 
initially set above the market clearing real wage. In order to simplify 
the analysis we assume that this minimum wage is expressed in terms of the 
numeraire. 

The nature of the initial labor market equilibrium is captured by 
Figure 1, in which the horizontal axis measures total labor available in 
the economy, and the vertical axis depicts the wage rate in terms of 
exportables. Demand for labor by the tradable goods sectors (LT) is 
equal to the horizontal sum of the demand for labor by the exportables 
sector (LX), and the demand for labor by the importables sector (LM). 
Demand for labor by the nontradable sector is given by the LN schedule. 
If there is a minimum wage rate equal to w, unemployment will result. The 
amount of labor demanded by the nontradables sector is determined by point 

A and is equal to the distance ONLA; the amount of labor demanded by the M 
3 

sector is given by distance OTLA; and that demanded by the X sector is 

equal to LiL+. Initial unemployment is, then, given by the distance 

(L&h. 1/ 

In terms of our model the existence of the minimum wage is captured 
by the use of restricted revenue functions (Neary (1985)): 

r(w,p,q;k) = max (sx+qsN+psM) - ia) for period 1, and 
S.1 

k(W,P,Q;K) = max ((SX+QS,+PS,) - WL) for period 2, 
S.L 

I./ If we assume that capital is sector specific, the full employment 
equilibrium real wage will be given by we in Figure 1. If, however, we 
allow the flexible price factors to be mobile across sectors, the labor 
demand schedules will shift once w is removed; see the discussion below. 
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where si (Si), i = X, M, N, refer to output of exportables, importables, 
and nontradables, respectively, in period 1 (2), and k (K) refers to the 
vector of nonlabor (flexible-price) inputs in period 1 (2). Now the 
nontradable market equilibrium conditions need to be replaced by: 

i! -E 
q 9 

ii -E 
Q Q 

(11) 

(12) 

An important question is whether the minimum wage prevails in both 
periods or in only one of them. Svensson (1984) has argued that a 
realistic assumption is to consider that the labor market is distorted in 
period 1 (the short run) but that full employment prevails in the long run 
(period 2). In what follows, we will analyze both the general case with 
the minimum wage prevailing in both periods, as well as the case with 
period 1 labor distortions only. 

1. The optimal degree of capital controls 

Naturally, once we introduce a second distortion we enter the world 
of the second best and there is no reason why, as in Section 3, a zero tax 
on capital mobility will be optimal. The purpose of this subsection is to 
investigate the way in which the intertemporal distortion on capital 
mobility interacts with the distortion in labor markets. In particular we 
ask whether the existence of a labor market distortion provides (second 
best) welfare grounds for imposing capital controls. 

In its simplest form our question can be posed as follows: what will 
be the welfare effects of increasing the extent of capital controls (i.e., 
raising the tax on international borrowing) if the labor market is 
distorted? In order to capture the essentials of this exercise we start 
with the simplest case in which the minimum wage prevails only in the 
first period, and where the initial tax on foreign borrowing is equal to 
zero. This means that Figure 1 captures the conditions prevailing in the 
labor market in period 1, and that initially the intertemporal allocation 
of expenditures is undistorted. 

The imposition of a small tax on foreign borrowing--that is a 
reduction of 6 below &*--will tilt the intertemporal allocation of 
expenditure towards the future. A proportion of the reduced expenditure 
in period 1 will come from lower expenditure on nontradables in that 
period. This will result in a decline in q (a real depreciation in 
period 1) and, thus, will generate a reduction in the demand for labor in 
the nontradables sector in that period. Since employment in that period 
was initially "too low," the imposition of a tax on foreign borrowing will 
tend to magnify that distortion, generating a negative welfare effect. 
The story, however, does not end here, since the decline in the relative 
price of nontradables will trigger a reallocation of the flexible-price 
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factors from the N sector to the X and M sectors. Depending on the 
relative labor intensities across sectors this reallocation effect may 
result in a net reduction or a net increase in aggregate employment. If 
we assume that the tradables sectors (exportables and importables) are as 
a zroun, less labor intensive than the N sector, the factor reallocation 
effect will amplify the real exchange rate effect and, as a consequence of 
the lowering of 6, total unemployment in period 1 will increase. As a 
result, in this case, the net effect of the imposition of a (small) tax on 
foreign borrowing has been welfare reducing; the existence of unemployment 
and (real) wage rate rigidity in period 1 provides no justification for 
capital controls. 

A direct consequence of the previous analysis is that in an economy 
characterized by (a) a minimum wage in terms of X in period 1 only, (b) no 
initial distortions on capital flows (b - 0), and (c) nontradables being 
more labor intensive than tradables as a group, a small subsidv on foreign 
borrowing will be welfare-improving. The intuition is straightforward: 
the minimum wage has resulted in a lower than optimal level of employment 
in period 1. The subsidy on foreign borrowing will tilt expenditure 
towards period 1; part of this extra expenditure will fall on nontradables 
driving their price up and thus generating an increase in employment in 
that period. Moreover, since we assume no initial tax (or subsidy) on 
borrowing, the small subsidy will not generate a first order welfare 
effect. The effect of this small subsidy on foreign borrowing o? the 
labor market is captured in Figure 2, where the shift of LN to LN is the 
rysult ff the real exchynge rate effect of a higher 6, and the shift of 
LN to LN and of LT to LT are the consequences of the reallocation of the 
cooperative factors. Given our assumptions regarding labor intensities 
the net effect on employment of this reallocation is positive. 

Formally, the welfare effect of this small subsidy on borrowing, or 
small increase in 6, is given by 

(13) 

where ;a is the derivative of the period 1 (constrained) revenue function 
with respect to 1, and is positive; lJ Rq is the derivative of the 
employment function with respect to the relative price of nontradables and 
under our assumptions on labor intensities is positive; finally (dq/d6) 
is the real exchange rate effect of relaxing capital controls and is also 
positive. 2/ A crucial characteristic of equation (13) is that all the 
action comes through the effect of the change in 6 on the real exchange 
rate. This underscores the importance of incorporating nontradable goods 

I/ Since rl is evaluated at the actual level of employment, it is equal 
to the minimum wage w. 

2/ See Edwards (1989a). 
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in discussions of linkages between capital controls and labor market 
distortions. 

The preceding discussion has established that under certain 
conditions it may be optimal (in a second best sense) to impose a subsidy 
on foreign borrowing. lJ In the more general setting, however, this need 
not be the case. The optimal level of the tax (subsidy) on foreign 
borrowing is obtained from a generalized version of equation (13). After 
simple manipulations we find that the change in welfare resulting from a 
higher 6 is given by: 

s (EW+bnE,) - -bI12E22 !a - bnE2,rq (d&j 

- blIE2,1"Q (g, + rJlq ($) + “*qLQ ($$ (14) 

where Rq - -rmq/‘;aa, % - -R&&L, 2J and raq, Rw are Rybczinski type 
terms that summarize relative factor intensities. If, as was assumed 
above, nontradables are more labor intensive than tradables as a group, 
raq > 0, Rw > 0 and, consequently aq > 0 and lo > 0. 

The intuition behind equation (14) is simple. The first three terms 
have a "b" attached to them and capture the effects of a higher 6 on the 
intertemporal allocation of expenditure. 
-bI12E22 is positive; 

For instance, the first term, 
the reason is that due to the existence of a positive 

initial b, expenditure in period 1 is "too low." A higher 6 will result 
in an increase in period 1 expenditure, moving it towards the optimal 
level. The second and third terms capture indirect expenditure terms that 
operate via the effects of changes in 6 on the equilibrium real exchange 
rates. Their interpretation is similar to that of the first term. The 
last two terms in equation (14) are the employment effects. They state 
that to the extent that lowering the tax (raising 6) generates an 
appreciation of the real exchange rate, there will be positive employment 
(and hence welfare) effects. 

From equation (14), 
foreign borrowing, b*, 

one can compute the optimal tax (subsidy) on 
viz.: 

lJ A similar result is obtained in Rodrik (1987) although the channels 
through which it operates, the conditions under which it holds, as well as 
the structure of the model are quite different from what is presented 
here. 

2J These expressions are obtained by totally differentiating the labor 
market equilibrium condition rl (l,p,q,i(q,p,w)) = w (see Neary (1985) 
and Edwards (1989b)). 
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which can be positive or negative. lJ Notice that, as before, the real 
exchange rate plays a crucial role in the sense that b* - 0 if the real 
exchange rate responses are equal to zero (as in models without 
nontradables). It can be shown that, around b", an increase in b will 
result in a real depreciation in period 1 (i.e., dq/db < 0), and a real 
appreciation in period 2 (i.e., dQ/db > 0). From this equation it is easy 
to establish the conditions required for b* to be positive. 2/ 

2. Terms of trade disturbances and welfare in an economy 
with capital controls and labor market distortions 

The analysis in Subsection 1 illustrated the way in which the 
intertemporal distortion on foreign borrowing interacts with labor market 
distortions stemming from the existence of an economy-wide minimum wage. 
We now turn to the subject of Section 3, and examine the response of 
welfare, and the current account (Subsection 3), to terms of trade 
disturbances. Since the effects are, in many respects, similar to those 
discussed in Section 3, the analysis that follows is rather brief. 

From equation (2) and the definition of the restricted revenue 
functions, we obtain the following expression for the change in welfare as 
a result of a temporary (current) terms of trade shock: 

dW - - (EW+bIIEIIW) -1 
dp 

(-(Ep-Fp) -blIE x 
TrI P 

- bIIEXn?rq($) - bI-IE2,$IQ(~) 

(16) 

The main qualitative difference between equation (16) and the 
corresponding equation for an economy with full employment (equation (6)) 
is the presence of the three terms, 

lJ Note that the real exchange rate responses in equation (15) are 
evaluated around b", so that small changes in b do not affect welfare (to 
first order). 

2/ Obviously, the fact the b* > 0 does not mean that a tax on foreign 
borrowing will be the optimal way to deal with labor market distortions. 
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that capture the effect on current period aggregate employment of the 
terms of trade disturbance. lJ The sign of this employment effect cannot 
be determined a nriori and, as pointed out above, will depend on factor 
intensities, and on the way the real exchange rate reacts to changes in p. 
It can also be verified that, as in the case without labor market 
rigidities, a terms of trade improvement can be immiserizing. In this 
case, the result depends not only on magnifying the intertemporal 
distortion created by the capital control, but also on the terms of trade 
induced changes in current and future employment. 

If there are no restrictions to capital movements, b = 0, and 
equation (16) reduces to: 

dW 
dp - “;’ (-(Ep-Tp) + : I 

JP 
+ 6*E L (dQ,) 

LQdp * 

It can be seen that, even in the absence of a tax on international 
borrowing, a deterioration in the terms of trade can result in an increase 
in welfare. This would be the case, for example, if the initial period 1 
equilibrium is near the autarky equilibrium (i.e., (Ep-Fp) = O), and the 
terms of trade shock increases the net present value of aggregate 
employment. 

3. The current account 

In the case with capital controls and labor market distortions the 
current account response to a temporary terms of trade disturbance will be 
given by: 

IJ In addition to employment effects, other (quantitative) differences 
between equations (6) and (16) are: first, the import revaluation effect, 
-(Ep - ';,), is evaluated using the derivative of the constrained rather 
than the unconstrained revenue function. Neary (1985) has shown that 
under fixed factor prices the following relation exists between restricted 
and unrestricted revenue functions: 

r = r[p,q,J(p,q,w)l - a(p,q,5), 

for period 1, and similarly for period 2. Second, the real exchange rate 
responses, dq/dp and dQ/dp, now embody additional welfare effects caused 
by changes in current and future employment. Since these additional 
effects represent a rather straightforward extension to the discussion of 
Subsection 2, they are not considered in any detail here. 
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dca - = -(Ep-Tp) - nEnX?rp- nElrrrrq (2) - xETIInQ (2) 
dp 

(17) 

The first four terms of the RHS of equation (17) are the same as those 
obtained in the absence of labor market distortions, and their intuition 
was discussed in Section 3. The only caveat is that now we are dealing 
with restricted revenue functions and that the real exchange rate 
responses, (dq/dp) and (dQ/dp), are evaluated for the case with a minimum 
wage. The last two terms in the RHS of equation (17) capture the 
employment effects of the terms of trade shock. If the terms of trade 
deterioration reduces employment in period 1, the expression, 
;l(fp + Bq dq/dp), will be negative. Since lower employment in period 1 
means reduced income in that period, the current account, which is income 
minus expenditure, will deteriorate. In fact, this employment effect on 
income is the only substantial difference between the case with and 
without labor market distortions. 

v. Extensions and Concluding Remarks 

The model developed above provides a very general framework for 
analyzing the role of capital market distortions. Our analysis has 
deliberately focused on a few simple cases. It is easy, however, to 
introduce a number of interesting extensions. 

1. Investment 

The first obvious extension involves introducing investment. The 
role of capital controls on investment decisions is straightforward and, 
thus, was excluded from the previous discussion. Consider first the case 
without a labor market distortion. Then the intertemporal budget 
constraint is given by: 

r(l,p,q;k,l,t) + SR(l,P,Q;k+I(6,Q>,L,T) + bNCA 

- I(S,Q> = E(~(l,p,q>,sn(l,P,Q>,W) (18) 

where k is the inherited capital stock; K - k + I(,) is the period 2 
capital stock (assuming no depreciation); I(.) is the investment 
function, and t (T) refer to nonlabor or capital factors of production 
(e.g., natural resources) in period 1 (2). The equilibrium condition for 
investment is that the discounted value of period 2's marginal product of 
capital is equal to the price of the capital good. If, for simplicity, we 
assume that the capital good corresponds to the numeraire we have that, in 
equilibrium, 
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6% = 1. (19) 

By differentiating equations (18) and (19), we can determine how 
different disturbances will affect welfare in an economy with investment. 
Naturally, changes in the extent of capital controls given by changes in 
6 will have a direct impact on investment. There will also be additional 
indirect effects stemming from the real exchange rate changes generated by 
the relaxation of the extent of capital controls. 

Things are more complicated, however, if we assume that the labor 
market is also distorted. Suppose, for example, that the production 
technology is constant returns to scale. Then, as pointed out by Svensson 
(1984), because investment and future employment are jointly determined, 
any given minimum wage in period 2 may be incompatible with the discount 
factor imposed by the tax on international borrowing. There are two ways 
to get around this problem. The first is to assume that the minimum wage 
is restricted to period 1; the second is to assume, as in Svensson (1984, 
page 664) that the period 2 production function is strictly concave. 

2. Imnort tariffs 

A second extension refers might involve incorporating trade 
distortions in the form of import tariffs. In this case the domestic 
price of imports will differ from the world price by the extent of the 
tariff. In addition, we have to make some assumption regarding the use of 
tariff proceeds. If, as in traditional trade theory, we assume that these 
revenues are handed back to consumers in a lump sum fashion, we have to 
add the following term to the RHS of equation (2): 

t(Ep-rp) + 6T(Ep-Rp), 

where t (T) is the period 1 (2) (specific) tariff rate. 

As in the previous cases, changes in the real exchange rate provide 
important additional channels affecting the response of welfare and the 
current account to various disturbances (including tariff changes). For 
an analysis of the effects of commercial policies on the vector of 
equilibrium real exchange rates, see Edwards (1987a,b, 1989b) and Ostry 
(1988a,b). 

3. Summarv 

In this paper, we have developed an intertemporal, optimizing, 
perfect foresight, real model of a small open economy to investigate 
several aspects of capital controls. In particular, we were interested in 
analyzing formally how the presence of capital controls (in the form of a 
tax on international borrowing) alters the way in which the economy is 
affected by terms of trade shocks. Additionally, we examined possible 
interactions between intertemporal distortions in the form of a tax on 
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international borrowing, and labor market rigidities. Our purpose here 
was to determine the "optimal" (second best) degree of capital controls, 
and to inquire as to the ways in which the presence of an economy-wide 
minimum wage will modifies the results obtained for terms-of-trade shocks 
in the absence of such rigidities. 

Although the analysis presented in this paper is highly abstract, it 
has some important implications for the current debate on the possible 
effects of capital market liberalization to be undertaken in 1992 by the 
EC countries within the context of the EMS. In that regard, then, in 
deriving the model we focused on an abstract economy that captures some of 
the most salient features of the EC countries, abstracting from other 
complications such as the existence of trade distortions and capital 
accumulation. An advantage of our approach is that by focusing on a real 
fully optimizing model, we can abstract from the purely financial effects 
of capital controls, concentrating instead on the important welfare 
consequences of different policies and disturbances. 

The main conclusions of our paper may be summarized as follows: 

1. In the presence of capital controls, terms of trade disturbances 
may have a perverse effect on welfare. That is, a terms of trade 
deterioration (improvement) may be welfare-improving (immiserizing). The 
reason is that, under certain conditions, a deterioration (improvement) in 
the terms of trade will induce intertemporal substitution of expenditures 
towards (away from) its optimal (undistorted) level, thereby mitigating 
(magnifying) the existing distortion created by the capital control. 
Naturally, the overall effect on welfare requires that we compare this 
distortion-mitigation (magnification) effect with the usual (import 
revaluation and intertemporal substitution) effects associated with 
changes in the terms of trade that are present even in the absence of 
capital controls. 

2. The way in which terms of trade disturbances affect welfare and 
the current account in an economy with capital controls will depend on the 
behavior of real exchange rates. The reason is that the path of the real 
exchange rate is a key determinant of agents' intertemporal consumption 
decision. Since it is through distorting saving and investment decisions 
that capital controls affect welfare and the current account, it should 
not be surprising that the interaction of real exchange rate changes with 
existing capital market distortions will be an important component in the 
overall response of the real economy to terms of trade shifts. 

3. It is not possible to know a priori whether a terms of trade 
deterioration will result in an equilibrium real exchange rate 
appreciation or depreciation. This indeterminacy is at the heart of the 
possibility of obtaining unorthodox results in economies with capital 
controls. 

4. In the presence of capital controls it is possible that a 
temporary terms of trade disturbance will result in a current account 
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improvement. However, the conditions required for this result are 
different from those that generate such a result in economies without 
capital controls. This is because the welfare effect associated with the 
terms of trade disturbance depends on the presence of capital controls. 

5. The interaction between the tax on foreign borrowing and the 
labor market distortion arises exclusively through the response of the 
equilibrium real exchange rate. If the real exchange rate does not change 
when the tax on borrowing is altered, the employment level will remain 
unchanged. 

6. There is no presumption that, in the presence of a labor market 
distortion in the form of economy-wide minimum wages, the optimal tax on 
foreign borrowing will be positive. 

7. Under some plausible assumptions--the labor market is distorted 
in period 1 only, and there is no initial tax on borrowing--the optimal 
(second best) intervention in the capital market consists of a subsidy to 
foreign borrowing. This result suggests that, by concentrating on 
monetary and financial effects, previous studies of capital controls may 
have missed some important welfare consequences of this type of market 
intervention. 

8. The presence of labor market distortions creates additional 
channels through which terms of trade disturbances affect welfare and the 
current account, namely employment effects. Whether terms of trade 
disturbances will result in higher or lower employment will depend on 
factors intensities, as well as on the response of the real exchange rate. 
The possibility of obtaining unorthodox welfare effects depends in this 
case on the response of employment to changes in the terms of trade. 
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