


PERTTI HAAPARANTA* AND JUHA KAHKONEN**

LIBERALIZATION OF CAPITAL MOVEMENTS AND TRADE:
REAL APPRECIATION, EMPLOYMENT AND WELFARE***

August 1986

For presentation at the European Meeting of the Econometric
Society, to be held in Budapest, Hungary, September 1-5, 1986.

* World Institute for Development Economics Research (WIDER).
**  Bank of Finland.

***  Financial support from the Yrjo Jahnsson Foundation is
gratefully acknowledged.



PERTTI HAAPARANTA* AND JUHA KAHKONEN**

LIBERALIZATION OF CAPITAL MOVEMENTS AND TRADE:
REAL APPRECIATION, EMPLOYMENT AND WELFARE***

ABSTRACT

A two-period, two-sector optimizing model is used to study the
effects of liberalization of trade and capital movements on the
real exchange rate, unemployment, and welfare. The mechanism
creating unemployment is assumed to be real wage rigidity caused by
wage indexation. Due to this distortion, neither free trade nor
free capital mobility is in general optimal. It is shown that in
the short run liberalization leads to real appreciation while in
the long run the picture is not as clear especially regarding

trade liberalization. If real appreciation is associated with an
increase in unemployment it is optimal to protect the open sector
and restrict foreign borrowing. The optimality of these policies is
guided by their effects on employment, even though in general there
is no necessary connection between welfare and employment. If the
initial situation is very distorted 1iberalization may increase
welfare despite the fact that unemployment increases.
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I INTRODUCTION

The recent stabilization programs in Latin America resulted in real
appreciation, in deep contraction of output and employment (after
initial expansion), and in continued high inflation. In explaining
these phenomena main attention has been paid to the policies of
lowering the rate of crawl of the exchange rate and of liberalizing
the domestic banking system (see Buffie (1985) for a recent contri-
bution and for a survey of the literature). But the stabilization
programs have also included a package of liberalization of capital
movements and trade (along with a large one-shot devaluation of the
currency). We will analyze the possible contribution of these
aspects of the programs in explaining some of the observed
phenomena.

We will employ an optimizing framework, since it allows us to
consider jointly the connection between liberalization, employment,
real appreciation, and welfare. In this we follow the lines
suggested by Edwards and van Wijnbergen (1986) and Greenwood and
Kimbrough (1985). Yet, our work differs from these analyses in
several respects. First, we will employ the ordinary two-sector
mode! with open and closed sectors, which makes relative prices
endogenous. EW employ the ordinary trade model with exogenously
given relative prices, and GK analyze a one-good world. Second, we
assume that in the short run employment is constrained by real wage
rigidity due to wage indexation (see the volume edited by Dornbusch
and Simonsen (1983) for the empirical relevance of this assumption).
EW and GK consider only the case of continuous full employment,
which excludes the possibility of discussing the connection between
liberalization, employment and welfare. In popular discussions the
most often presented arguments for trade restrictions and controls
of capital movements claim that these policies reduce unemployment
and improve welfare.



IT THE MODEL

The economy lives two periods, the short run (period 1) and the
long run (period 2). In both periods it produces two goods, one
traded good and one nontraded good. In production three factors of
production are utilized: labor, capital, and land. Labor is always
mobile between sectors, but the other factors are not in period 1.
In period 2 all factors are mobile between the sectors. As is shown
by Ruffin (1985), the economy will in the second period behave in
the same manner as in the specific factor (Ricardo-Viner) model
{for which see Dixit and Norman (1980)). In the first period
employment of labor is constrained by a real wage constraint, but
in the long run full employment prevails. The economy invests in
physical capital in period 1. This investment enhances the
productive capacity in period 2.1 We assume that controls of
capital movements only hit investment, not private consumption

(EW cite evidence which shows that this is a common procedure
through which capital controls are implemented).

In formal terms the model is given by the following set of
equations:

(1) e(pl, v, 5pp2, splu + I =
RUpE, v, L1y + pR%(p2, 1, L, K+ 1) +

(v—l)[ez(pl, v, sppz, splu - Ré(pl, v, Ll)]

(2) R:li(pl, v, = w(pl, v) = vd(pllv)
(3) RIS, 1, LK+ D) =y
(4) el(pl, v, 6pp’, splu = R}(pl, v, 1h

(5) ey(ph, v, spp?, splu = RE(pE, 1, L, K + 1),



Equation (1)} sets the discounted value of total private expenditure
equal to the discounted value of private income. Private consumption
expenditure is given by the (homothetic) expenditure function e(.)u.2
Consumption expenditure is allocated to consumption of period 1
nontraded and traded goods and to period 2 nontraded and traded
goods (period is indicated by the superscript i, i = 1,2). A1l
commodities are assumed to be substitutes for each other so that
eij > 0 when i # j. At this level of aggregation this is the most
reasonable assumption. The world market prices of traded goods are
exogenous, but domestic prices depend on the protection of the open
sector; p1 = the price of the period 1 nontraded good relative to
the world market price of that period's traded good {in our model

p1 measures the short-run real exchange rate: an increase in p1
means real appreciation in the short run; for alternative definitions
of the real exchange rate see Edwards (1986)), v-1 = export subsidy/
import tariff in the first period (i.e., v = domestic price of the
period 1 traded good relative to its world market price), p = the
world market price of the period 2 traded good relative to that of
the period 1 traded good, p2 = price of period 2 nontraded good
relative to the price of period 2 traded good (real exchange rate

in the long run), & = discount factor facing consumption = world
market discount factor, since capital controls only hit investment,
and u = level of welfare. We assume that the open sector is not
protected in the tong run, i.e. we assume that trade is completely
Tiberalized in the long run. Total private expenditure equals
consumption expenditure plus investment expenditure I; we assume
that only traded goods are used in physical investment.

As indicated in equation (1), the discounted value of income is
equal to the value of the first period production, which is given
by the GNP function Rl, plus the discounted value of the long-run
1 is the
total period 1 employment, L is the supply of labor in the long

production R2 plus the period 1 net tariff revenue.3 L

run, eu is the consumption of the period 1 traded good {(we use
here the notation fj = the partial derivative of f w.r.t, the jth
argument), and R; is the production of the period 1 traded good.



The revenue from capital controls is handed back in a lump-sum
fashion; hence it cancels out in (1).

Equation (2) determines Ll. It sets the marginal revenue from
additional employment R% equal to the wage constraint w. Due to
wage indexation the wage Tevel is a linearly homogeneous function

of p1 and v.

Equation (3) determines the value of investment I. Investment is
undertaken to maximize the value of the discounted private income.
Because of capital controls investors face a discount factor §
which is smaller than the world market discount factor §. Equation
(3) sets the private discounted value of marginal revenue from
additional investment, SpRi, equal to the private present value of
marginal cost, v.

Equations (4) and (5) are the equilibrium conditions for the
nontraded goods markets; e = marginal propensity to consume the
period 1 nontraded good, and e, = marginal propensity to consume
the period 2 nontraded good. In equilibrium consumption must equal
production.

Equations (1) - (5) contain five endogenous variables: u, Ll, I,
pl, pz. It should be noted that we treat the tax on capital
movements §-§ as exogenous. This contrasts with the models adopted
by EW and GK. They assume that there exists an exogenous quota for
(private) foreign borrowing, i.e. for the current account deficit.
The discount factor § adjusts so that this quota is achieved. It is
assumed that licences are sold in competitive auctions (or are
distributed in a manner which replicates the auction solution). We
assume that the tax is regarded as a policy variable to keep the
model simple (recall that in EW and in GK § is the only endogenous
price) and to avoid the assumption about auctioning of Yicences.



ITT LIBERALIZATION OF CAPITAL MOVEMENTS

In this section we analyze the effects of liberalization of capital
movements given the degree of open sector protection. We will also
ask whether the use of capital controls is desirable in this type
of environment.

To begin with, let us reduce the size of the system. Equation (2)
can be solved for the current level of employment:

RY; dt = (90 - R3)) dpl + (8 - (pl/vig! - RY,Jav.

Since R% = Rél p1 + R;z v, this reduces to (taking into account
equation (2)):

Ry, dLh = (g - RY[ap! - (p1/v)av]
or
(6) L= Lpl, V) with L} = -(pl Ll

Since R§3 < 0 we must study the sign of {g' - Rgl). An increase in
p~ reduces the real product wage in the closed sector but increases
the real product wage in the open sector because of indexation.
Consequently, total employment L1 declines if the real wage
elasticity of the demand for labor is larger in the open sector
than in the closed sector. L1 increases if this elasticity
condition is reversed. We will work here mostly with the assumption
that real appreciation (i.e., an increase in pl) increases
unemployment (Li < Q), ceteris paribus. Hence, increased open
sector protection (dv > 0), ceteris paribus, reduces unemployment.
The analysis of wage rigidity could also have been carried out with
the tools introduced by Neary (1985), but we have chosen the most
convenient way.

Equation (3) can be solved for the amount of investment I:4
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Y 2 .
Rgq d1 = -Ry; dp” + d(v/8p).

R§4 < Ozand, gence, 3l/a(8p/v) > 0. The sign of Rzl is ambiguous.
Since R41 = R14, the sign depends on whether or not an expansion of
the capital stock, ceteris paribus, leads to an expansion of the
closed sector production, i.e. on the "Rybczynski effect". R§4 >0
means that the closed sector is capital intensive while R§4 <0
means that it is non-capita]—intensive.5 In most of what follows we

assume R§4 < 0. Thus, normalizing §p/v to be one initially,

2

R14 1

- 2 . - -
(7) I = I(p~, 8p/v) with I2 > 0 and 11 = 2

With the help of equations (6) and (7) the indirect utility as a
function of pl, p2, §, and v can be solved from equation (1):
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(8) [1- (v-1)e,]du = [RzL] + (v=1)(e,yu - Ry, - RpoL1)]dp

+ [(spRz -1+ (v-l)spe23u]dp2

+ [(p/v)(8pRE - 1)1,]d8

+ [R3Ly = (80/v2) (8RS - 1)T, + (v-1)(epu - RY, - RE;LD)] d

Notice that we have here normalized e(.) = 1 initially.

Let us first consider the effects of changes in capital controls

when trade has been liberalized, i.e. when v = 1. Then (8) yields
= R3Ly dpt o+ (spRZ - 1)1 dp? + plepRé - 1)1, &

3ty o' plapRy 2 %

Since § > &, spRi - 1> 0 in view of equation (3): capital controls
reduce investment so that marginal revenue from investment is above
marginal cost when measured at world market prices. Hence

(9) u = u(pl, pz, )

. . . 1 . :
with sign of up = sign of Ll, sign of u, = sign of 11, uz > 0.



Equations (4) and (5) now become

(4") el(pl, 1, sppz, sp)u(pl, pz, §) = Ri(pl, 1, Ll(pl, 1))
(5") e3(p1. 1, dppz, sp)u(pl,pz, §) = Ri(pz, 1, L, K+ I(pz, sp)).

The equilibrium can be described as in Figure 1. The AA curve
represents equilibrium condition (4'), and the BB curve condition
(5'). Figure 1 is based on the assumptions that L% <0, R§4 <0,
eqqyu *+equy > 0, and ey38pu + equ, > 0. Walrasian stability requires
that the AA curve is steeper than the BB curve (see Appendix I).

The initial equilibrium point is denoted by EO.

Consider now the effects of liberalization of capital movements
(d§ > 0). This will create excess demand for the current-period

nontraded good by e, u,d§ > 0, causing the AA curve to shift to the

right, and excess démind for the period 2 nontraded good by

(e3u3 - pR14 2)dé > 0, causing the BB curve to shift upward. Hence,
tge new equilibrium E1 is characterized by higher values of p1 and

p- than initially, i.e. the real exchange rate appreciates both in
the short run and in the long run. From the employment function

L1 = Ll(pl, 1) we can see immediately that relaxing capital controls

will increase (decrease) unemployment as Li <0 (Li > 0).

While these conclusions are derived from Figure 1 which is based on
a number of specific assumptions, the results are, in fact, more
general. In Appendix I we show the following:

Result 1. Suppose the economy is Walrasian stable. Then, in the
absence of trade distortions, liberalization of capital movements
leads to real appreciation both in the short run and in the long
run (BP /38 > 0 and 3p /38 > 0) if the production of the nontraded
good is non-capital-intensive in the long run (R14 ayﬁ/ak < 0).
L1bera11zat10n increases unemployment if L < 0 and reduces it if

L > 0.



FIGURE 1. The effects of 1iberalization of capital movements in
the absence of trade distortions



The intuition for the result is that liberalization of capital
controls increases the income of the private sector, which
increases the demand for all goods. If the economy is stable
flexible goods prices must go up. It should be noted that the real
appreciation after liberalization takes place no matter whether
L1 > 0, i.e. no matter whether an increase in pl, ceteris paribus,

1<
increases or decreases unemployment.

The remaining positive problem to study is what happens if the
production of the nontraded good is capital intensive in the long
run, i.e. if R§4 > 0. Intuitively, if the controls initially are
very tight the expansion of demand due to the increase in income
outweighs the expansion of demand due to the increase in investment.
Hence real appreciation is again observed in both periods. But if
the controls have been mild the real exchange rate may depreciate
both in the short run and in the long run.

The effect of liberalization on welfare is

= 11 1, « 2 2, -
au/a§ = Ryl « (9p7/a8) + (spRy-1)[1,(3p"/28) + pl,]
and on investment

31/88 = I - (apz/aé) + pl,.

To sign these expressions we must first determine the optimal
capital control policy, i.e. the optimal value of §, say §*. If

§* > § investment and capital imports should be subsidized, and if
§* < § capital imports should be restricted. Consider the change of

welfare due to a change in § evaluated at the point of no controls,
i.e. at § = 5. Then given that v = 1 and consequently spRi =1,

1}
=

au/ad 3t (apl/aé)

1 1 1, . 2
where R3 > 0, L1 %0, and 3p”/38 3 0 as R14 3 0.

6

Thus we can draw the following conclusion:
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Result 2. In the absence of trade distortions, if production in

the closed sector is non-capital-intensive in the long run (R%4 < 0)
foreign borrowing should be restricted whenever that policy reduces
unemployment (Li <0). If Li > 0 capital imports should be subsidized.
In case the closed sector production is capital intensive in the

long run (Rf4 > 0) the conclusion is reversed.

Consider now only the basic case L% <0, R§4 < 0. In this case, by
Result 2, the optimal policy is to restrict foreign borrowing, i.e.
to set §* < 5. Then, if initially § > §*, liberalization leads to a
reduction in welfare and employment whereas investment increases. On
the other hand, if § < §* initially, liberalization results in
higher levels of welfare and investment even though unemployment
increases. Hence, in a grossly distorted economy real appreciation
and an increase in unemployment after liberalization do not imply a
reduction in welfare.

Until now we have only considered the effects of relaxing capital
controls in the case where trade in goods is already free. The
process of trade 1iberalization, though it started quite early, has
been relatively slow, and hence steps towards liberalization of
capital controls have also taken place in the presence of barriers
to trade in goods and services. Thus it is of considerable interest
to analyze the implications of liberalization of capital controls
when trade is restricted, i.e. when v > 1.

From equation (8), the change in utility is

1 1

1,1 1 1
(10) [1 - (v-1)e,]du = [R3Ly + (v-1){ey; u - Ry = Ryy Ly)]dp

+ [(spRE - 1T, + (v=Ldspe,puldp? + [ (p/v)(spRE - 1)1, ] .

Since total expenditure is bigger than the expenditure on the
period 1 traded good {eu > vezu) and since e is normalized to

to 1 initially, 1 - (v-l)e2 > 0. Consider now again only the case
with Li <0, R§4 < 0, the extension to other cases being straight-
forward. The assumption of substitutability in consumption and the
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. . . 1
properties of the revenue function imply that €1 €93 R23 >0

and R;I < 0. Thus it is clear that

u = u(pl, pz, §), u; 20, uy 20, u3>0

when v > 1, i.e. when the open sector is protected. The ambiguity
is due to the effects on the tariff revenue/subsidy tax of changes
in p1 and pz. For example, an increase in p1 shifts demand toward
traded goods and production away from them. This increases tariff
revenue and therefore tends to increase welfare against the adverse
employment effects.

But does this ambiguity affect Result 1 concerning the real
appreciation caused by relaxation of capital controls? Clearly, if
trade is "almost completely"” Viberalized (i.e. v-1 is “small")
Result 1 remains valid even in the presence of trade distortions.
But, as shown in Appendix II, the conclusions are unchanged for all

values of v > 1. Hence

Result 3. Suppose that the economy is Walrasian stable and that
the production of the nontraded good is non-capital-intensive in
the long run (R%4 < 0). Then, if capital controls are eased when
the open sector is protected the real exchange rate appreciates
both in the short run and in the long run.

The extension of Resuit 3 to the case where the closed sector
production is capital intensive (Rf4 > 0) is similar to that
presented in the discussion after Result 1. Note also that the
employment effects of liberalization remain qualitatively the same:

unemployment increases if L% < 0 and decreases if Li > 0.

While the presence of trade distortions does not aiter the positive
aspects of liberalization of capital controls the normative side of
the problem is clearly affected. In particular, with v > 1 it may
be optimal to subsidize foreign borrowing even though with v = 1 it
is optimal to tax capital imports. Using (9), it is easy to show
that this is the case if
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11 1 1 .1
Ryl + (v-1){eyju + speyau = Ryy - Rog Ly) > 0.

Hence it may be optimal to subsidize foreign borrowing despite the
fact that unemployment is increased by doing that. This holds if
tariff revenue increases enough to overcome the adverse employment
effects.

To conclude this section we take up the issue of insulation.

A rationale for capital controls can be that they help to insulate
the economy from adverse foreign shocks, or from shocks that
increase unemployment. In our small-country model the only foreign
variables that affect domestic conditions are the international
discount factor § and the intertemporal relative price p. An
increase in § means a higher world interest rate, and an increase
in p can be interpreted as a temporary fall in world market prices.

The welfare effects of changes in § and p, keeping p1 and
p2 unchanged, are (from (1)} after relevant substitutions)

2 - 2
du = p(RE - equdds + [s(RE - equ) + §(spRC - 1)1,]dp.

Since we have all the time considered a borrower country, i.e. a
country which has a current account deficit in period 1, the
intertemporal budget constraint implies that the long-run trade
balance must show a surplus (Rg - e, > 0). Hence a decline in
either the world interest rate (ds > 0) or in the current world
market prices (dp > 0) increases welfare, ceteris paribus.
Consequently both of these disturbances will cause an increase in
the excess demand for nontraded goods, which leads to a real
appreciation in the short run as well as in the long run. If Li <0
unemployment increases. Now employment can be insulated by making
capital controls stricter. Thus, in the basic case L} < 0, a fall
in the world interest rate or in the current-period world market
prices causes unemployment to increase, and, somewhat surprisingly,
a widening of the distortion created by capital controls is needed
to restore employment.
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IV TRADE LIBERALIZATION

In this section we investigate the effects of trade liberalization,
given the level of capital controls. Since we study a distorted
economy, the distortion arising from real wage rigidity, it is
clear that free trade is not, in general, optimal.

To start with the simplest case, assume first that initially the
economy is distorted by export subsidies and import tariffs (v > 1)
but no capital controls are used (§ = §). Equation (8) then yields
1 1 1
- Rys Ll)]dp

(11) [1- (v-Ddey]du = [RyLY + (v-1)(eypu - RY

+ [(GPRS - l)I1 + (v-1)6p623u]dp2
+ [RYL - (p/VH)(spRE - )T, + (v-1){eppu - RD, - RL,L1) dv

= {[(ePDRIL] - (v-1) Ry L] + Ry] - (p1/W)

2 2 2
+ {spRy - LIL,R e (pz/v)

1 1 2 2 2 1
+ [(v-1)(p €yjle” + 8ppeysue” + vey,) - (6pRy - 1)L, ] dv

where el = (api/av)(v/pi) = elasticity of period i closed sector
price w.r.t. v, i =1, 2.

It is obvious from {11) that the welfare effects of trade
liberalization are ambiguous, which is not surprising given that we
analyze a second-best situation. It is easy to show that if 51 <1
and Li <0 (or 51 > 1 and Li > 0) trade Tiberalization (dv < 0)
increases unemployment but this does not necessarily imply a
reduction in welfare, since the substitution effects in consumption

and production tend to increase tariff revenue.

To proceed step by step, let us first study what type of trade
policies, if any, are optimal for the economy. For that purpose we
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evaluate (11) at v = 1:

R%L}dp - R L1 (p /v)dv so that

= u(pl, v) with sign of up = sign of Li,

uy = -(pl/v)u1

Assume Li < 0. Then, from (4), the excess Temandlfor the period 1
nontraded good changes by (elzu + e, - R12 R13L2)dv, which has
the sign of dv. Thus when export subsidies and import tariffs are
imposed the demand for the period 1 nontraded good increases. From
(5), the excess demand for the period 2 nontraded good changes by
(e32u +oequ, + R%4 2sp)dv which cannot be signed unambiguously if
R14 < 0 and wh1ch has the sign of dv if R Pk 0. One may hence
expect that 3p /av > 0 but the sign of 3p /av is ambiguous. The
‘e1fare effects, however, only depend on 3p /av. The real exchange
vate in period 1 is now p /v, and welfare increases if the real
exchange rate depreciates, since

u/ov = R%L%(sl-l)(Pl/V) > 0.

In this expression 21 < 1, as is shown in Appendix III. This means
that the real exchange rate depreciates when dv > 0. A1l in all, we
get the following conclusion:

Result 4. If L% < 0 the optimal trade policy is to set v > 1, i.e.
to protect the open sector by means of export subsidies and import
tariffs. If Li >0 it is optimal to protect the closed sector, i.e.
to set export taxes and import subsidies.

As in the case of capital controls the optimality of trade policy
only depends on its employment effects. To be more specific,
optimal intervention reduces unemployment.

Let us next turn to the main question of what is the connection
between trade liberalization and real appreciation, and welfare. In
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Appendix III it is shown that el < 1 most likely for all values of
v larger than 1 regardless of the sign of Rf4. Hence, trade
liberalization (dv < 0) leads to real appreciation in the short run.
If Li < 0 also unemployment increases. The long-run behavior of the
real exchange rate is less clearcut. Long-run real appreciation is
more likely if R$4 < 0, and long-run real depreciation more likely
if Rf4 > 0 (see Appendix I1II). Thus

Result 5. Trade liberalization is most likely to lead to real
appreciation in the short run, but the long-run behavior of the
real exchange rate is ambiguous.

Combining results 1 and 5, we may thus conclude that both trade
liberalization and 1iberalization of capital controls make the real
exchange rate appreciate in the short run if the economy is
initially very distorted. The long-run effects of the policies may,
however, differ: Liberalization of capital controls produces
qualitatively the same effects in the long run as in the short run,
but this does not necessarily hold for the liberalization of trade
policies. At any rate, both capital controls and trade liberali-
zation seem to have contributed to the experiences of many of the
LDC's referred to in the introductory section.

Consider now briefly the welfare effects of trade liberalization in
the case of Li < 0. Since in that case the optimal policy (v*) is
to set v¥ > 1, if initially v > v*, liberalization makes welfare
improve even though the real exchange rate appreciates and
unemployment increases. If initially v* > v > 1 then obviously

welfare declines with employment.

The final issue to be studied is the impact of trade liberalization
in the presence of capital controls, which may be the most relevant
case to be studied. Fortunately enough, all the previous results
remain basically unchanged. If § < § the pressures for real
appreciation are increased when trade is liberalized, since income
increases due to the difference between the marginal revenue and
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marginal cost of investment. The pressures are the same both in the
short run and in the long run (see Appendix II1 for calculations). Hence

capital controls the real exchange rate appreciates almost certainly in
the short run, and the pressures for long-run appreciation are increased.

Since we assume that trade is liberalized in the long run, the
previous result can be used to study whether in the presence of
capital controls trade liberalization should proceed slowly, i.e.
whether v > 1 is the optimum solution when § < 5. Complete trade
liberalization would imply that v = 1. The problem of slow trade
liberalization has been posed in this way by Edwards and van
Wijnbergen (1986). In their framework the answer is that import
tariffs are optimal in the short run and in the presence of capital
"~ ntrols. Our framework can be used to answer the question whether
open sector protection is optimal in the presence of capital
controls. Unfortunately the answer is that nothing can be said, in
general. Increased open sector protection makes the real exchange
rate depreciate in the intermediate run, which increases employment
and tends to increase welfare. On the other hand, if the long-run
real exchange rate appreciates when the open sector is protected
investment declines further from what it is due to capital controls.
This Tatter effect tends to reduce welfare. Hence, open sector
protection can either reduce or increase welfare so that there is a
conflict between growth and employment. Of course, if open sector
protection makes the long-run real exchange rate depreciate the
reduction in investment is not so notable, and the employment
effects tend to dominate. In this case the protection of the open
sector is most likely warranted. But, in general we get

Result 7. There is no reason to expect slow liberalization of

import tariffs and export subsidies to outperform rapid 1iberalization
of trade in the presence of capital controls. On the other hand,

there is no reason to expect that free trade is optimal either. The
optimal policy may well be to protect the closed sector.
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V. CONCLUDING COMMENTS

The main point of this paper is to demonstrate that the policies of
trade and capital movement Tiberalization may well help to explain
the experience of several LDC's. It is shown that both forms of
liberalization can account for the real appreciation observed in
these countries, and it is also shown that they can increase
unemployment. The relation between welfare and liberalization is
complicated, since under free trade capital controls should be
utilized and under free capital mobility the open sector should be
protected. Yet, no unambiguous policy recommendations for controls
of capital movements in the presence of trade policies and for
trade policies in the presence of capital controls are possible.
The main result concerning welfare is thus that the policy of
completely free trade and free capital mobility is not optimal.
This is because of the distortions created by wage indexation:
employment is below optimal due to real wage rigidity. Both
increased capital controls and open sector protection increase
employment (if real appreciation increases unemployment) but they
also create welfare losses, which, however, are small for small
deviations from free trade and free capital mobility. Hence
stricter capital controls and open sector protection may be
warranted in that case.

In our future work we will extend the above framework to
differentiate between exported and imported goods, and to allow for
the presence of intermediate imported inputs in production (the
importance of the latter aspect has been shown by Buffie (1984) in
the context of trade 1iberalization). In this way we can study
separately the effects of export subsidies and import tariffs.



FOOTNOTES

1.

Of course a small open economy can change its productive
capacity almost instantaneously: ships can be bought and sold
within days if needed etc. The price one has to pay for such a
rapid investment is that its productivity is below the
preductivity of the slower investment. In this way one could
try to differentiate between short-run and long-run investment
and controls of short-term and long-term capital movements.

See e.g. Dixit and Norman (1980) for a discussion of the
definition and properties of the expenditure and revenue
functions.

Note that tariff revenue should include the component (v-1)I,

and the value of investment expenditure on the Teft hand side

should equal vI. Equation (1) is obtained after cancelling the
relevant terms.

It is here that the assumption about the third factor of

production, land, becomes significant. It guarantees that R2

44
does not vanish (see e.g. Dixit and Norman (1980)).

Ruffin (1985) shows that R§4 < 0 holds if the unit labor input
in the closed sector relative to that in the open sector is
larger than the corresponding land input ratio which in turn
must be larger than the capital input ratio.

To verify the last statement see the expression for

BPI/aS in Appendix I. When v = 1 and ¢ = § initially, u, = 0
so that apl/aé = -IAI'1e135puR§412. Thus the sign of 3p /3§ =
- sign of R%A‘

18
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APPENDIX 1

Throughout this appendix we assume v = 1. Let us postulate the
following Walrasian adjustment process:

_ 1
P o= kl(e1 u - Ry)

2
kz(e3 u - R}

-]
n

where e, €3, U, Ri and R% are the functions described in (4') and
(5') and where kl’ k2 > 0. The necessary and sufficient conditions
for the equilibrium (the stationary point of the above dynamic
system) to be locally stable are that

(i) kidyq * Kpagy < 0 and

(i) Al = 0

1132 " 31231 7

. 1 1.1

where aj) = eqqu +equy - (R11 + R13L1)
310 = €138Pu * &Uy

31 T e3¥ t eyl

) 2 .2
3y = €338PU * equy - (Ryy + Ry, I4).

These conditions are assumed to hold. Then, from (4') and (5'),

1 -
dp e.u
- |13 as.

2 2
3y A | eju3 = PRygly

a1

Note that the slopes of the AA and BB curves in Figure 1 are
—an/a12 and —a21/a22, respectively. Thus the second stability
condition requires the AA curve to have a bigger slope than the BB
curve.
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After some manipulations (in particular, using the fact that
uy = u311/(p12)) we get

It

apl/aé IAI'l[e1u3(Ri1-e335pu) + e135pu(e3u3-pR§412X

ap2/a8 |A|_l[e3u3(Ri1+Ri3Li-e11u) + egjuejuy

2 1 1,1
+ pR1412(e11u+e1u1-R11-R13L1 ].

As shown in the text, uy < 0 and us, I2 > 0. By the convexity of
the revenue function w.r.t. prices, Ril, R%l > 0. Similarly, by the
concavity of the expenditure function w.r.t. prices, e < 0.

€13 = g1 > 0, since the nontraded goods inlperiofs % and 2 are
assumed to be substitutes in consumption. Rl1 + R13L1 > 0, since
the supply curve of the nontraded good must be upward sloping. Thus

both of the above expressions are positive if R2 < 0.

14

The effect on employment can be seen directly from the employment

function L} = Ll(pl, 1):

aLllaS = Li . apl/as.



APPENDIX II

In this Appendix we derive the effect of 1iberalization of capital
movements (d§ > 0) on p1 and p2 assuming that there are barriers to
trade in goods and services (v # 1). The relevant equilibrium
conditions are

1

erlp, v, spp?, splulp’, 9%, 8) Ri(pl, v, Lt v

ey(ph, v, epp?, splulpt, o8, §) = RE(pE, 1, L, K + 1(p%, §p/v))

whence

-1

apl/aé = |A] . [e1u3(Rf1—e33spu) + 3138pu(e3u3-pR§412]

2
- (p/v)R14IZel(v-l)e23u]

-1

ap2/a8 = a7l . [e3u3(Ri1+Ri3L%-ellu) * ey ue Uy

2 1 .11
+ (p/VIR 4 I,(e ute uy Ry -R 4L )]
The expression for [A] is the same as in Appendix I, and [A] > O by
the assumed (Walrasian) stability.

The only additional term in apl/aé compared with the case of v = 1 in
Appendix I is the last term in the square brackets which is positive

if R%a <0 and v > 1; as shown in Appendix I, R§4 < 0 guarantees that
the other terms are positive, too. Thus ap1/3§ > 0 if R§4 <0 and

v > 1. On the other hand, if R§4 >0and v -1 is "large" 3pl/ag < Q.

The expression for 3p2/a€ is the same as that in Appendix 1 except
that the last term is divided by v. Hence, as when v = 1
apz/as >0 if qu < 0.
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APPENDIX III

Consider the model in its full generality, i.e. with § < 5, v > 1.

Define X

dx/x for any variable x. The indirect utility function is

u=u (pl, pz, v)

Define ﬁl E (au/apl)(pl/u) etc.

Then the general results from the comparative statics are:

(A)

where B

(8)

= (R

-5t = 1At

<

>

{(e335pp2u + e3uﬂ2 - B)(ellplu + elZVU)

1 2

(e31p u + e32vu)e13app u
+equl (B, + ;) (e,,6pp% - B) - (eg,pu + ey vuli ]
ULty T U3 liey58PD 31P 32¥U 5

~ ~ 2 - 2 ~
e3u(u1 + u3)e13epp u - (5p/v)R§4IZ(e135pp u + 91”“2)}

1 1.1, 1
nt R13L1)p > 0 and
52/ = a7

x {- (ellplu - B)e32vu + (elzvu + B)e31p1u
+ equl (e, ,vu + B, - (e ptu - B ] + equle Lty - eq,vuliy)
3Uite2 1 i1 3 1Ut€3P uug - ezpvuly

2 2 1 ~
- (8p/v) Ry I,[ (e p7u - B) + e,uli;]}

[Al > 0 by the stability argument.
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Case 1 §=65,v=1

H ( tion (8) in the text) i, = rl Lol ¥, =0, U, = Rlle and
ere (see equa 1 = R3Lies Uy » Uy 3o
hence Ul + ﬁ3 = 0.

91 <1 is equivalent to vV - EI/V > 0. This holds certainly in this case if
R§4 < 0. If R§4 > 0 it may not hold even though it is still the most likely
outcome, since all other terms except the last one in A are positive.

A look at (B) convinces us that its sign cannot be determined. The second
and third lines in { } are positive. If L% < 0 the first line is positive
but the last 1ine is negative in case R%4 < 0 and positive if R§4 > 0.
Hence if R§4 > 0 and Li < O there will be long-run real depreciation with
trade liberalization. If R < 0 and L < 0 real depreciation with
liberalization is again the most 11ke1y alternative though by no means
certain. If Li > 0 the long run behavior of the real exchange rate is most

uncertain.

case 2 §=45, vl

Here ﬁl = C{RéL}pl + (v-l)[eZIplu - (Rélp1 + R%BL}p )]
T, = Clv-1) (1,07 + e,pepp7u)
iy = ¢

x {R%L%v + (v-1)[- I,(6p/v) + eyovu - (R 2V * Ré3 LW}

where 1/C = eu - (v-1) ey > 0.

Hence El 30,0, 2 0, Uy % 0 but U+ < 0 and ﬁl + Ez + g

2 2
= (v—l)[eZIplu + @yoVu ¥ eya6pp U + Ilp - Iz(sp/v)] <0

Since the term ﬁl + 63 dominates the other terms and ﬁz + ﬁ3 gets Targer

in absolute value when v grows, sl <1 for large v - 1. In case 1 it was

1

shown that, for small v - 1, ¢~ < 1 holds for certain.
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A ook at (B) shows that the sign of BZ/V is more ambiguous than in case 1.

Case 3 §c<s,v=1
~ _ 111
Here u; = CRaLlp
~ _ 2 2
i, =Cp (SpR4 - l)I1

1,1 . 2
Uy = C[R3L2v - (zSp/v)(apR4 - DI,

Consider only the case L% < 0.

~ ~ . 2 2 ~

Uty = - C(sp/v)(spR4 - l)I2 < 0. If Rig < 0 then U, < 0. In (A) all
other terms except the last one are positive. Hence real depreciation in
the short run is the most likely outcome with dv > 0. BZ/V cannot be signed
unambiguousty.



