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CHAPTER 3

FOREIGN TRADE AND TRADE POLICY

5.1 Introductioh

The genéral equilibrium model discussed so far was
dealing with a closed economy. All commodities were pro-
duced and used at home and the only income available in the
community was that derived from domestic production and
sales. In fact, of course, foreign trade and international
capital flows play a major role in all economies. In some
countries exports constitute as much as a third df domestic
production with imports claiming an equivalent fraction of
total expenditure. In only a few countries does the share
of foreign trade fall below 10 percent of domestic product.

In developing économies, trade and international
capital flows play perhaps an even more crucial role than
in advanced industrial economies. While in the latter,
the share of trade may often be higher, developing gconomies
are dependent on trade as an important mechanism of real
capital formation. Imported capital goods and the modern
technology they embody comnstitute a crucial input into the
development process.

More generally, problems of industrialization have
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almost always been linked to‘problems of trade. The
instruments of trade policy have been used not only for
purely trade-related goals, but also as tools of overall
development policy. Trade policy variables such as ex-
change rates, tariffs and quotas are relatively easily
manipulated by governments and have the political advantage,
for example compared to tax rates, of generating real and
obvious benefits for some groups, while imposing costs
that are not as easilyridentifiable and the burdens of
which are spread more thinly across society. A good deal
of development policy is therefore trade policy. Any
planning exercise that does not succeed in incorporating
foreign trade and trade policy in the model building
effort in a way %eflecting the instruments and trade-offs
facing the policy-maker 1is bound to be seriously deficient.
It is also clear that trade mechanisms should be modelled
in such a way that they do clearly interact with policy
instruments that are in fact at the disposal of the policy-
maker.

The aim of the present chapter is to introduce foreign
trade into the computable general equilibrium framework.
We shall discuss how a general equilibrium model can be
opened to trade and build up, step-vy-step, a specification
that allows a realistic and flexible representation of foreign

trade and trade policy. Starting out with a presentation of
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exchange rate determination in a simple model with one
non-traded good and several traded goods, the chapter
proceeds to discuss alternative ways of modelling the
foreign trade sector in applied economy-wide general
equilibrium modeis. A substantial part of the discussion
is devoted to a brief survey of the relevant knowledge
and insights available from the theoretical literature.
This review is important because it is necessary to be
able to relate numerical results obtained from large-scale
models to the qualitative results of theoretical reasoning.
Computable general equilibrium models extend our capacity
to understand and analyze reality by allowing us to escape
from the restrictiveness of simple two-by-two or three—by;
two general equilibrium models or from the limitations of
partial equilibrium analysis. But, unless we keep a firm
grip on the causal mechanisms that determine particular
numerical results, these models can easily degenerate into
magic black boxes that, while yielding a mass of quantitative
results, do not really add to our understanding'of the
economic mechanism or to 6ur capacity to improve its
performance.

It is with this requirement in mind that we attempt
to survey the relevant parts of the "Trade and Welfare'
literature and indicate in what sense alternative specifications

in a'planning model can be expected to lead to different
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results and policy conctusions. The neXxt two sections
are devofed to a discussion of exchange rate determination
and trade policy instruments which constitute the new
clements brought into the model presented in Chapter 4 as
a result of the introduction of foreign trade. Section 5.4
investigates the effects of alternative trade strategies
from a comparative static point of view, while the following
section extends the discussion to a dynamic framework.
Section 5.6 reviews the aggregation problem faced by all
econony-wide planning models from the point of view of trade
specification. To handle the problem, we explicitly
introduce product differentiation into the model. We also
critically evaluate the small country assumption on the
export side. Finally, section 5.7 summarizes and concludes

the chapter.



5.2 The Exchange Rate, Balance of Trade and Normalization

When a general equilibrium model is opened to trade,
the chain of causality it embodies usually changes dramati-
cally. While in a closed economy the basic technological
and demand variables determine the price system, the sit-
uwation is quite different in standard models of international
trade. Whenever the domestic market is ''small" in relation
to the world market, it is basically in the international
market that prices are determined and the chain of causality
now Tuns from these world prices to domestic factor prices
and production patterns. It is true that the chain becomes
circular whenever the home country is a ''large' country in
the world market. In that case domestic technological and
taste parameters will influence world market prices and one
can no longer talk of a causal chain.

But, with some justification, most planning models
consider any one country taken on 1its own to be too small
to affect the terms at which it tradés. When the small country
assumption is made, any individual country becomes a price
taker facing fixed exogenous world prices. The general
equilibrium model is then essentially turned on its head;
while the relative price system was the final solution de-
termined by the equations of the closed economy model, it

- 5 -
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becomes exogenous in simple "small" open economy models.
The domestic economy must now adjust to the given prices,
producing only those commodities that can earn a normal
profit and exporting a fraction of them to pay for imports.
It is substantially correct to say that while supply and
demand determine relative prices in a closed economy,
they adjust to world prices in a small open economy model
where transport costs for all commodities are assumed(to be
negligible. The small country assumption is an important
one and we shall return to critical appraisal of it below.
But for the moment we shall turn to an analysis of the
implications if has for the structure of a simple general
equilibrium model.

Let us assume that there are n commodities, each
associated with one sector of the economy and each at least
potentially "tradable" in the international market. Any
particular type of commodity has identical characteristics
whether it is produced at home or abroad. There are no
transport costs or trade restrictions. Of course not all
commodities need to be produced at home but we shall assume
that at all relevant price configurations, all commodities
are demanded at home. Under these circumstances we may

write:

(5.2.1) Py '=niER i=1, ..., n
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where P. are domestic prices, T; are world prices denoted
in "foreign currency' and ER is the exchange-rate.
‘The first thing to note about this specification is
that all domestic prices are fixed in relative terms. We

shall always have:

(5.2.2) Pi/Pj = Hi/Hj for all i and j

Now let us impose our usual normalization on the
price system:
(5.2.3) gPiQi =P

Clearly this implies,

(5.2.4) IT Q. ER = P
111

and

(5.2.5) ER = P/Eniﬂi

The exchange rate in such a model is nothing but the
domestic price level divided by the value, in world prices,
of a fixed bundle of commodities. Setting the exchange rate
or setting the price level is equivalent and we could éimply
normalize around the exchange rate.

At first one might worry that such arbitrary fixing
of the exchange rate (or price level) could lead to dis-
equilibrium in the balance-of-trade. But a moment's thought

will show that there cannot be an effective balance-of-trade
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disequilibrium in the model discussed above. To see
this consider a very simple economy with no invest-
ment and no intermediate goods in which all income is spent
on consumer goods;r

We have:

(5.2.6) T. = X. - C. i=1, ..., n

where X; denotes domestic production, Cy denotes domestic
consumption and T; denotes quantity traded.

If Xi> Ci’ Ti > 0 and the good in questioh is exported.
On ﬁhe contrary, if Xi < Ci’ Ti < O and some of the godd in

question is imported. A balance-of-trade deficit would imply,
(5.2.7) ZHiTi <0

i
and therefore,rmultiplying both sides by ER,

(5.2.8) YP.T. < 0
“ill

But this could only occur if

or

(5.2.10)  FP3X; < IP;C;

which violates the community's effective budget constraint.

People would be spending more, LP

1 Gy than they Qarn,EPiXi.

[
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Similarly a balance-of-trade surplus would imply that

?Pixi > EPiCi ‘and people would therefore be hoarding.

In our simple model that does not include a monetary asset,

this is impossible and Walras' Law implies balance-of-trade

equilibrium quite independently of the particular set of

relative prices that happens to rule in the world market.
What does all this imply for the domestic iabor

market? Assuming sectoral capital stocks to be fixed and

labor to be the only mobile factor of production within the

economy, sectoral demand functions for labor are of the form:

(5.2.11) Ly = L; (Pys X

oW

or

(5.2.12) L L; (ER, K;, W)

i 1
since all prices are proportional to the exchange rate.
Equilibrium in the labor market requires that:

(5.2.13) EL =

L. (ER, K., W) - L =0
i 1 1

[ =

1

With ER fixed, this equation can normally be solved
for W. Since aLi/aER > 0 and aLi/aW < 0 for all i, the
equilibrium relationship between ER and W can be depicted

as follows:



W
EL = 0
ER
Figure 5.1.1 Finding the Real-Wage in a Simple Open
Economy Model Where All Commodities Are

Traded

The fixing of the exchange rate (or of the general
price-level) determines the wage. Alternatively we could
have fixed the wage (i.e., normalized around the wage) and
this would determine the exchange rate and the general price
level. What we are really solving for in this simple model
is of course the real wage.

The discussion above suggests that our model is
really much too simple and fails to capture important aspects
of reality in which overvalued exchange rates and ''distorted"
relative prices play such an important role. Observation

of the real world suggestéthat relative prices are far from
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equal across countries and that domestic price systems
have a great deal of independence from world prices even
when there is substantial trade.

A first step towards reality has traditionally been
taken by introducing a class of "non-tradable” commodities
into open economy models. Non-tradable commodities are
commodities not subject to international trade because
transport costs would be prohibitive. Most services as
well as housing and construction fit this category. Non-
tradables would typically represent 30% or 40% of total
output. Assume for the moment that all such non-tradables
have been aggregated into one sector and let this sector
be the last of our n sectors. The effective budget
constraint now becomes:

n-1 ' n-1

(5.2.14) I PX +PX = L PC +PC
5o 1E nn ;411 nn

We may therefore have,

n-1
(5.2.15) ‘izl Pi (Xi - Ci) < Q0 = Pn (Xn - Cn) > 0
or

n-1
5.2.16) 121 Pi (Xi - Ci) > 0 = Pn (Xn - Cn) < 0

Remembering that X, - C, = T, and P. = I.ER for
i i i i i

all i=1, ... n-1, it is clear that Walras' Law no longer

rules out balance-of-trade disequilibaia. Equations 15 and16
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may be rewritten, assuming strictly positive prices, as:

n-1
(5.2.17) T I,T. <0 =+ X >¢C

ij=1 1 1 n n
and
n-1
(5.2.18) T nI.T. >0 - X < C
1i=1 .1 1 n T

Given an arbitrary price system, an excess demand
or supply of tradable commodities is offset by an excess
supply or demand for non-tradables. Thus we can no longer
expect the balance-of-trade to clear at any relative price
system. The relative price of non-tradables in terms of
tradables now appears as a new significant variable.

To gain a better understanding of the structure of
models that include non-tradables, consider a simple economy
with n-1 tradable commodities, one non-tradable and labor
as the only variable factor of production. Sectoral output
depends on the quantity of labor employed and labor is em-
ployed up to the point where its marginal value product equals
the wage. There is a fixed supply of labor. The domestic
consumption demand for each sector's output depends on total
income and commodity prices. As previously,sectoral capital
stocks are fixed.

The domestic output supply functions may therefore

be written as:
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_ BXi BXi
(5.2.19) Xi = Xi(ER, W, Ki) SER > 0, o < 0
_ BXn BXn <0
(5.2.20) Xn = Xn(Pn, W,‘ Kn) -B—P; > 0, W
And the effective demand funections are of the form:
(5.2.21) Ci = Ci(ER, Pn’ W)
aC 3C aC
i i i _
3ER <0 ﬁ:l)O o < 0 i=1, . . ., n-1
and
BCn BCn BCn
{(5.2.22) CI1 = cn(ER, Pn, W) SER > 0 BPn < 5 < 0

Note than in inerease in W will lead tora rise in the real wage, a fall
in employment, a fall in output and therefore a fall in effective income
and effective demand. We also assume all goods to be substitutes in
demand.

Let us normalize around the wage and thus measure everything

in wage units. Equilibrium in the market for foreign exchange requires

that,
n-1
(5.2.23) EF = iilﬂi(xi - Ci) =0
n-1
(5.2.24) EF = iil Hi{Ci(ER, Pn) - Xi(ER)} =0

Where EF represents the value of excess demand for tradables, i.e., the

trade deficit in world prices.
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Equilibrium in the market for non-tradables (which we shall

sometimes call home goods) requires that:

(5.2.25) EH (Cn - Xn) =0

(5.2.26) EH {cr1 (ER, Pn) - X (Pn)} =0

Where EH is the excess demand for home goods.
Finally,equilibrium in the labor market requires that the value
of excess demand for labor, EL, be zero, i.e,
| n-1 _
(5.2.27) EL = .E Li(ER) + Ln (Pn) -L=20
i=1
Let us consider the configuration of ER and Pn that would yield

equilibrium in the market for home goods. Totally differentiating (26) we

get:
3Cn BCn BXn
(5.2.28) dEH “—'ﬁdER-}' ( Ta'ﬁ“‘dPn —‘é"P-;:dPn)
and therefore
BCn
dp ——
n _ JER
(5.2.29) a‘ﬁ = " TAX 5C > 0
oo I
aP P
n
dEH=0

Expression (29) is positive since the numerator is negative and the de-
nominator positive.
Note that the effective budget constraint implies that

-1 n-1

(5.2.30) r pC,+PC = ¥ PX +PX
{=1 i"i nn $=1 i“i nn
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and therefore if EH=0 we will also have I P.l(Ci —lXi) = 0

and therefore EF=0.

Let us however consider the labor market. Totally

differentiating (27) we get:

n-1 AL 5L
(5.2.31) dEL = & ( =zz ) dBR + —2 ) dp
i=1 = OER 8P n
and therefore,
n-1 9L
g i
@ i1 3ER )
(5.2.32) I = - <0
dER : 5L
n
N
dEL=0

where aLi/aER > 0 and aLn/aPn> 0. Since both numerator

and denominator are positive, the expression is positive.
Overall equilibrium can thus be depicted as the intersection
of two curves 1in (Pn, ER) space as illustrated with

arbitrarily drawn linear lines in Figure 5.2.12.
EH=0

Figure 5.2.2 ' ER® ER
General Equilibrium in a Simple
Model with Tradables, One Home qud and Labor
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The simple story behind Figure 2 can be told
as follows. Given that W is our numéraire, there exist
many combinations of ER and Pn that generate equilibrium
in the markets for home goods and foreign exchange. What
really matters is the ratio of ER, determining the level
of tradables prices to Pn that stands for the level of home
goods prices. Balance-of-trade equilibrium is achieved
when the value of tradables stands in the right ratio to
the Vaiue of non-tradables. But it is also clear that
too high a combination of PIl and ER along the curve EH=0
will imply a very low real-wage and therefore excess demand
for labor. Similarly, too low a combination of P, and ER
implies too high a real wage and will lead to unemployment.
There will normally exist only one combination of P, and ER
on EH=0 consistent with the real-wage necessary for labor
market clearing. This combination (Pg, ERe) constitutes the

general equilibrium solution of the system.

The Normalization Rule

As already noted in Chapter 4, while normalizing
around the wage rate is often convenient for theoretical
discussion; in actual model building and planning exercises
it is much more convenient to normalize around a price index.
A normalization is required on models that lack monetary
mechanisms in order to be able to determine the price

level. As long as no real relative price in the model is
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fixed, the precise normalization is of little consequence
and one could conduct any experiment in terms of price
ratios only. But as soon as one wants to actually fix any
relative price in the system, the normalization takes on
much greater significance. Thus one may want to fix the
real wage and give up labor market clgaring. If the Wage
was at the same time our numéraire, the fixing of the real-
wage would require the fixing of some additional variable
or sets of variables such as an aggregate price index.
Similarly if one wanted to fix the exchange rate, it is not
clear that fixing the exchange rate in terms of the wage
would be a very meaningful way of modelling fixed exchange
rates. If, on the other hand, it had been the exchange
rate itself that we had normalized around, modelling fixed
exchange rates would again require the fixing of some
additional variable or price index.

Because real variables are best expressed in terms
of a composite price index, it is most convenient to norm-
alize around such a price index. Instead of setting such
variables as the wage rate,the exchange rate or the price of
any one particular commodity equal to one, it is usually
preferable to normalize by setting a price level.

Taking the same normalization equation as in Chapter 4:

(5.2.33) T P.n. =P
1
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Given such a normalization if we now set W, we are fixing
the wage rate and must expect disequilibrium in the labor
matket. If we set ER, we are fixing the exchange rate and
must expect disequilibrium in the foreign exchange market.
We shall usually prefer (33) as the normalization rule.
The explicit introduction of money could also follow more
naturally from this kind of price level normalization. It
must however be stressed that normalization rules may have
non-trivial consequences and any particular model must be
interpreted in light of the normalization chosen. We shall
illustrate this necessity by discussing the exact meaning
of a devaluation in a fixed exchange rate model.

From(2)we have,

n-1

(5.2.34) I ;@ FR+ Py @,=P

and therefore:

(5.2.35) ER nn

It follows that the price of the home good is given by:

n-1
5 'zln_a_
(5.2.36) P, == - 2= 11 gp
o QI’l Q1’1
so that
n-1
ap 'z Hinl
5.2.37 n__i=1
( ) dER Q <0




_19_
Given our normalization rule an increase in ER,
(i.e., a devaluation) will lead to a fall in the absolute
price of home goods. The relationship between P, and ER

n-1
is a linear one with slope - ( Z Hiﬂi/ﬂn). Since the
i=1

devaluation increases the price of all tradable commodities,
the price of non-tradables must fall if the overall price
index is to remain constant. Clearly the smaller the weight
of home goods in the commodity basket defining the price
level, the more important will be the decline in Pp.

Given our normalization rule an x-percent devaluation-
will in fact lead to a greater than x-percent change in the
price of tradables relative to that of non-tradables.

_ . . _ dER ER/Pp
This can be shown by letting = HIER/Pn)' R

measure the elasticity of the response of the exchange
rate to a change in the ratio of the price of tradables to
non-tradables. Then it can be shown that given the norm-
alization rule adopted in (33)

QnPn

(5.2.38) g = —= <1
P

This expression shows that the exchange rate adjustment

will be smaller, the greater the weight of traded goods in
the determination of the price index. This should be moted
because often in the literature on devaluation, the exchange-
rate is defined to be the ratio of the value of a basket

of tradables to the value of a basket of home goods. In our
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n-1 n-1
: iilpiﬂi iilniQiER
{5.2.39) ER = e = 1
nn nn

This definition is itself a normalization. Now,

whatever the particular value of ER may be, for (39) to

hold we must have:

n-1

E T[.Qi

1
(5.2.40) }_1})_._,_._
I’IQII

which determines Pn’

n-1
I MRy
_ 1i=1
(5-2-41) Pn - ———S_z——
n
Therefore defining the exchange rate as the ratio
of the value of tradables to the value of non-tradables,
forces one to fix the price of home goods. Alternatively

the exchange rate is often only required to be proportional

to the ratio of the value of tradables to the value of non-
tradables so that a given percentage change in the exchange
rate always reflects the same percentage change in this ratio.

Under those circumstances we would have:
n-1
L L0
) 14
i=1

&

(5.2.41a) Pp = A
_ n

where X would have to be an arbitrary but constant factor

of proportionality. We could set P, at any arbitrary level,
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and provided it remained constant, the exchange rate would

always be proportional to the ratio of the value of tradables
to the value of non-tradables.

It is therefore clear that a given percentage change
in the exchange rate, say a 20% devaluation, will represent
a different degree of relative price adjustment depending
on whether we normalize by requiring the overall price level
to remain constant (in which case the price of home goods
must fall absolutely) or we normalize by fixing the price
level of home goods only. In order to interpret the result
of a model correctly, it is important to keep these dis-
tinctions in mind.

It should be re-emphasized at this point that ﬁe are
not telling a monetary story. By normalizing around the
overall price level, we are simply implying that the
determination of the price level is exogenous to the model.
In turn this may be interpreted as implying that monetary
policy is fully capable of determining the price level quite
independently of any other variable in the system. For
example, any changes in the money supply that may be induced
by an exchange rate adjustment, are assumed to be fully
counteracted by monetary policy. If an overall rate of
inflation of 10% 1is given to a model, an exchange rate
adjustment is not allowed to alter this rate. The fact that

there must be certain specific monetary mechanisms at woTk
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that lead to the 10 percent inflation is undeniable, but
they are not explicitly modelled and are assumed to be
separable from the rest of the model. We have already
argued that such an assumption, hard to maintain in any
short-run model, can be justified in planning models

focused on the longer run.



5.3 Introducing Trade Policy and Protection

In the previous section we have seen how the
introduction of the exchange rate and of exogenous world
prices affects the structure of a general equilibrium
model. The chain of causality is at least partly reversed,
with world prices having a determining influence on domestic
prices.

Tt is by entering this chain at its very beginning
that trade policy can be seen to affect the domestic economy.
The imposition of é tariff on a category of imports will
raise not only the domestic price of the imports in question,
but also the price of the domestically produced import
competing commodities. Thus, under the small country
assumption, the goverhment is seen as having direct control
over the relative domestic prices of tradable commodities.
This makes trade policy into a very powerful instrument affect-
ing economic structure, growth and income distribution.

There is a large body of literature that analyses the
effects of trade policy. This literature is highly relevant
for development policy since a great deal of the efforts
aimed towards speeding up the process of industrialization are
~trade related. It is therefore very important to fully
incorporate trade policy into economy-wide planning models and
let these models be a laboratory where alternativé strategies

and policy vackages can be tried out and their effects

- 23 -
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quantified. _But as already stressed, one must be careful
to keep a firm grip on the causal mechanisms that are
highlighted by theory when conducting experiments with a
CGE model.

It is true that in ﬁost of the theory of international
trade and commercial policy, all factors of production are
assumed to be mobile within the economy so that they are
allocated in such a way that the value of a given factor's
marginal product is the same across all sectors. With prices
determined in world markets and affected by trade policy,
the problem facing the economy is to allecate its resources
- 50 as to maximize the value of domestic production. If all
goods are traded, the problem is formally analogous to the
programming problem discussed in the TIntroduction to
Chapter 4 except that all factors of production, including
capital, are mobile between sectors.l/ The resulting concept
of comparative advantage therefore usually refers to the very
long-run under an optimal factor allocation after all adjustments
from changes in trade policy have taken place.

While planning models usually adopt most of the
assumptions underlying the Ricardian and Hecksher-Ohlin trade
theories, they usually provide a shorter view 4f comparative
advantage by assuming that capital stocks are fixed. The choiées
facing the economy in the short-run are thereby reduced. It

is important to keep this distinction in mind.
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The brief survey of trade theory and commercial
policy in this and the following sections has the objective
of providing a basis for and facilitating the discussion of
planning experiments with a CGE model. We shall first indicate
how the model can handle the panoply of trade policy instru-
ments in the hapdsrof the government, with particular emphasis
on the comparison of partial equilibrium‘based estimates with
those provided by a CGE model. We then move on to examine
how trade policy can affect employment, the distribution of
income among factors, and welfare.

The most widely discussed means of protection 1is the
tariff, Figure 5.3.1 traces the partial equilibrium effect
of a tariff for a single homogeneous product both imported
and produced at home, whence its name, an importable product.
The domestic product is a perfect substitute for the import.
The supply curve of imports is, w5, indicating an infinitely
elastic supply of imports (the small-country assumption);
and the supply curve of domestic import-competing production

SoSo traces out the marginal cost of domestic production.
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The domestic demand curve is DoDo'

The imposition of an ad valorem tariff at the rate

CD/0C has the following well-known effects: (1) production
effect raising domestic output by AA“;(2) consumption effect
lowering imports by BB”;(3) a balance of trade effect re-
ducing imports from AB to A"B” (4) a revenue effect to

the government-of JKML; (5} and finally a redistribution
effeet from consumers to producers in an amount of CDJG.

If protection is the sole purpose of imposing the tariff,
and the government can finance the subsidy, then it could
confer the same amount of protection in terms of the domestic
output effect via a subsidy at the same rate, thereby
shifting the domestic supply curve down to S;57. The other
effects would, of course, be different.

Less discussed, but often more widely used than
tariffs, are quantitative restrictions or quotas which are
oftén the main channel through which the government influences
the allocation of resources. It is often said that quantitative
restrictions can be related to price mechanism devices, such
as tariffs, by defining "equivalent" price devices which would
result in the same effect on protection. Consider Figure
5.3.2 which depicts the quantity of imports (not importables})
so that DDy is now the import demand cﬁrve obtained by
subtracting domestic demand from domestic supply at each price.

Under free trade, the quantity of imports is OB. Let imports
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be restricted to OB with import licences to this amount

awarded to the domestic traders and prices freely flexible
in the ﬁafket. The price to consumers rises to 0D, with
traders obtaining quota profits in the amount of CDML
reflecting the scarcity value of the quota licences. For
a given quota, the rents will be larger the lower the
elasticities of demand and supply.

It is customary to argue that a tariff at the rate
CD/0C would yield the same result except that the quota
yields profits to the importers who obtained the licences
while the tariff would yield customs revenue. This analogy
however is only valid provided that competition prevails
before and after the imposition of the quota. 1In fact, it
assumes that import licenses are transferable between firms
and that there is a market in licences. Inh practice it is
likely that the imposition of quotas will lead to the
establishment of a motiopolistic market structure since quotas
are often confined to existing firms or are distributed
pro rata, i.e. in proportion to existing production levels,
and the market for licences may be very imperfect. In this
case, if the profit maximizing level of imports 1s less than
the quota level then imports will fall below the quota
imposed level, and an indirect effect of the imposition of
the quota will be to:-raise profits above what they would be

in the absence of the quota. The point here is that a
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noen-prohibitive tariff does not have the monopoly creating
effect of a quota, although it shares with it the import-
replacing effect. Thus, a given reduction in imports when
achieved by a tariff may be associated with a greater rise
in domestic output than when achieved by a quota. It follows
that there will be a smaller fall in consumption with a
tariff than under a quota so that the domestic price will
rise less with a tariff.

Only in the competitive model presenfed in
Figure 5.3.2 is it possible to choose a single tariff
rate which would have the same effect as an import quota
on the volume and value of imports, on the volume of
domestic output and on the domestic price. Even in the
simple model this equivalence will only hold statically,
since in a dynamic model a constant tariff through time will
give rise to an increase in the volume of imports while a
constant quota will lead to higher premia {rents) to holders
of licences.z/ One must, therefore, be cautious not to
argue that any trade intervention can be limited to price
mechanism devices.

Denoting the ad valorem tariff, subsidy, or export

tax for sector i by t;, domestic prices in a tariff-ridden

economy are linked to world prices by

(5.3.1) P, =1, (1+t,)ER



-31_
where i denotes the set of tradable sectors. For the
small open economy, the world prices Hiare exogenously
fixed so that trade policy fully determines the relative

domestic price of tradables. We have

(5.3.2) Pi/Py = my (1 +t))/my (1 + t5)

since the exchénge rate cancels out. The trade £axes are
therefore the driving forces of the small open economy model,
When sector 1 exports some of its output, ti is a
subsidy if it is positive or a tax if it is negative. Just
as in.the case of a tariff, an export subsidy willrraise
domestic prices above world prices. For an exporter to
be indifferent between selling in the domestic market or
abroad, which he must be in equilibrium, the world price
in domestic currency plus the export subsidy must be
equal to the price obtainable in the domestic market. On
the contrary, an export tax will force the domestic price
below the world price. If, however, one views trade policy
as the imposition of export targets (and import quotas),
then domestic prices are determined in the domestic market
and the trade taxes are determined residually so as to
satisfy (2).3/

Whether protection is achieved by the price mechanism
or by quantitative restrictions, what is of interest to the

policy-maker are the resulting quantitative effects on
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production, consumption and welfare. What has been
discussed so far is the rate of protection, not the
protective effect. In Figure 1, the rate of protection

is L= CD while the protective effect is x7= dx - AA;

T 0C X 00X’
This supply increase depends on both the rate of protection
and the elasticity of supply, e, at point G on 8,55+ An

expression for the percentage increase in output is:

(5.3.3) X* = B—TE
where (%) is the proportion by which the tariff raises the
domestic price P, above the world price, .

If one takes into account the fact that commodities
enter into the production of other commodities, it is
necessary to estimate the protection accorded to a commodity
at a given stage of production. One can no longer rely on
the nominal rate of protection (NRP) which is the difference
between the domestic price and the world market price. Taking
Ricardo's famous example of trade in cloth and wine between
England and Portugal, one should not refer to a country's
comparative advantage in clothing, but indicate separately
its advantages and disadvantages in cotton growing, spinning,
weaving and clothing manufacturing.

Accordingly, one needs to distingﬁish between nominal
protection, as defined above, and effective protection or

protection to value-added. The effective rate of protection

(ERP), which expresses the margin of pfotection on value-



-~ 33 -
added (or net price) in the production process, recognizes
the fact that a tariff provides a subsidy to the activity
producing the product to which it applies, and imposes a
tax on the product of other activifies using that product
as an input. Denoting by superscripts zero and one the
situations before and after. the change in tariffs, the

general equiliﬁrium ERP for sector j is given by:

5.3.4 EpP. = VQ/V1 1
(5.5.4) 5= V5/Y;
where

0 0 o) 0
5.3.5 V., = {n.(1 + t.) -Sm. {1 + t: ER
( ) j J( J) : 1( 1)}

and V% is defined similarly. The assumptions underlying
the use of (4) in the calculations of ERPs in partial
equilibrium will now be discussed.

First, a change in protectiﬁe structure affects the
exchange rate. Net effective rates of protection (NERPs)
are derived by expressing ERPs at the free trade exchange
rate. A change in relative price among tradables will lead
to a change in the price level between tradable and home
goods if there is a switch in desired expenditures between
home goods and tradables. To take an example, suppose that
all prices and the exchange rate, ER, are initially equal
to 1 and ERP = NRP = 40% for the importéble as a result
of the imposition of a 40 percent tariff. Suppose that the

necessary appreciation of home goods lowers the domestic
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price of all tradables by 20 percent. Since appreciation
affects eQually the price of both the exportable and the
importable, the ERP still correctly measures the protective
margin of the importable relative to the exportable. However,
if the price of home goods remains constant, the price of
importables has only risen to 1.12, i.e. by 12 percent.

Therefore the NEP for sector J 1is:

(5.3.6)  NEP; = (1 EP?) BRY/(1 + EP?) ER® - 1

where the definition of EPj no longer includes the exchange
rate change which has to be estimated independently.
Provided this net rate is positive, resources will be
attracted into the importable sector from the exportable
sector and the home good sector. If some estimates of
sectoral supply elasticities are available, one can obtain
an expression for the percentage increase in output for

sector j in an analogous way to the simple case without

intermediate inputs. The expression is:

(5.3.7) x, = e. NEP,
j j j

A large number of studies of trade policy in both
developed and developing countries have relied on the theory
of effective protection. Not only have ERPs been used as
indicators of comparative advantage, but also they have been
used in deriving estimateé of the cost of protectiomn.

Effective rates have also been useful in devising guidelines
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for tariff negotiations and, as will be seen later, for
providing guidelines to reform the system of incentives.

The empirical strength of the ERP theory rests on
" the simplicity of its formﬁlation: the fixity of purchased
input coefficients and the absence of factor price effects.
These assumptions lie at the heart of the theory. Simple
assumptions about non-traded goods, coupled with the
assumptions that world prices are fixed, eliminates the
impact of demand considerations so that it is easy to
measure the production and consumption effects of a tariff
separately. The former are given by (7) and the latter by
the NRP discussed earlier. As soon as the presence of non-
traded goods is recognized, this simple separation of
production and consumption effects breaks down since the
production and consumption of each non-traded good has to
be brought into equilibrium by a relative price adjustment
among these goods. Therefore, in the presence of links
between non-traded and traded goods—~fhrough substitution
effects in production and/or consumption--production and
consumption effects may no longer be separated for the system
as a whole.

Expression (7) has been interpreted to indicate that
a ranking of industries according to ERPs, along with
information on supply elasticities provides an estimate of

the shift in resources following a change in tariff structure.
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However, trade theorists have raised objections against
this claim pointing out the neglect of factor price effects,
substitution possibilities among inputs and the unsatisfac-
tory handling of home goods. They have shown, with the use
of simple general equilibrium models, that the neglect of
any of these effects is sufficient teo invalidate the use of
ERP rankings td.indicate the relative intensity of resource
shifts following a change in tariff structure.i/ But in
the meantime, the ERP methodology has continued to be
widely used so it is of great practical importance to find
out how useful ERPs are in quantifying these changes in
resource allocation. Moreover, it is important, when con-
structing general equilibrium models, to examine the
quantitative differences between the results ocbtained in a
partial equilibrium analysis with those obtained from the
model.

Suppose that sectoral technology is described by
fixed intermediate input coefficients as assumed in
Chapter 4 (and in the ERP methodology) and that output is
described by a two-factor CES function of capital and labor
with returns to scale, i;. A change in tariff structure
will alter relative net prices which in turn will affect
the firm's demand for factors and hence.output supplies,

Totally differentiating the factor demand and production

function equations yields, after allowing for factor substitution,
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"'1 - - -
.3, =X, - AL .- W~ -8
(5.3.8) X Al(l Xl) {Vl 0 r7}

11 ki

LR

where primes indicate percentage changes and By and 873

are the shares of total prbduct (adding up to Ai) accruing
to each factor.

Expression (8) provides a measure of comparative
advantage in the long-run when capital is mbbile across
sectors.Theshort-run impact effect of a change in trade
policy assumes that sectoral capital stocks are fixed so
that they drop out in the process of differentiation.
Assume for simplicity that returns to scale are constant
so that factor paymentsexhaust the value of total product
(6p; + 8p3 = 1). Then the supply response will be finite
despite CRS because in fact there are decreasing returns
to scale to the variable factor of production labor and the

expression corresponding to (8) is

8. .
(5.3.9) X7 = ot JLvr - W)

1 ki 1
where oiis the elasticity of substitution between capital
and labor., Equation (9) is the supply response taking into
account changes in the wage rate which are omitted in a

partial equilibrium estimation.
This expression is particularly useful to contrast
partial and general equilibrium approaches. First, as will

be discussed later, it highlights the difficulty of modelling
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a small open economy under perfect competition when the
technology exhibits constant returns to scale (CRS) and
the number of traded goods is greater than the number of
factors of production. Second, it explains why the ERP
methodology '"assumes decreasing returns to scale to re-
sources in genexal”é/ since under CRS marginal costs would
be independent of output levels and the output response
to changes in trade policy would be indeterminate. Under
perfect competition and with CRS, each sector's long-run
supply  response to a change in tariffs would be infinite.

Sectoral output changes derived from (8) can
be compared with an ERP basea prediction as expressed in
equation (7). The main differences are the neglect of
factor price changes in the partial equiiibrium measure
and fhe treatment of non-traded goods. Thus, V; is the
percentage change in value-added, inclusive of changes in
relative prices of non-traded goods, which are not correctly
predicted in the expression yielding NEPi. Moreover, it
is unlikely that the estimate of the exchange rate adjustment
calculated under partial equilibrium will correspond to that
emerging from the CGE model. In genefal, partial eguilibrium-
based estimates are fairly accurate predictors of resource
pulls for small changes in relative prices. As soon as
substantial changes take place, even the refined ERP

methodology with data requirements close to those-of CGE
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based estimates does not fare well. Given that the data
requirements for a sophisticated study of protection and
- resource allocation are similar to the data requirements
for a CGE model, it seems ﬁreferable to use the extended
. CGE model. Note also that the assumptions about how
markets operate are also similar.

The distinction between partial and general
equilibrium estimates could aiso be highlighted by deriving
an expression for consumption changes similar to (8).
Consumption response to a change in tariff structure would
depend upon own-price, cross-price and income elasticities
of demand. Again, the partial equilibrium expression would
not include the change in relative prices among non-traded
goods and would be based on separately provided estimates
of income and exchange rate changes.

The introduction of trade policy into the CGE model
provides a powerful tool for policy analysis. As indicated
in equatioqs (1) and(z)trade taxes are the driving forces
in the model for all the sectors which are classified as
tradable. However, anticipating some of the discussion in
section 5.6, even if the domestic price system

1s not completely in the hands of policy-makers because

domestic and foreign goods are not perfect substitutes,
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all the qualitative results described will continue to
hold. In particular, if domestic and foreign goods are
imperfect substitutes in use, a tariff on the‘foreign good
will lead to a substitution away from the foreign good
towards the domestic good, thereby raising its domestic
price, but by less than the tariff, the exact amount
depending on domestic supply elasticities and the elasticity
of substitution in use between the import and the domestically
produced good. Expressions (7) and (8) indicating
domestic supply responses to changes in trade policy remain
unchanged with the important qualification that the change
in domestic net prices, even in the absence of non-traded
goods, can no longer be estimated in partial equilibrium
since the domestic price system is no longer rigidly
linked to world prices.

By concentrating on the imﬁlications of trade policy
on economic structure, the discussion so far has abstracted
from the important issues of the effects of trade policy on
employment, income distribution, and welfare. We now examine
these effects and see how a CGE model may be useful in the

formulation and implementation of an "optimal" structure of

protection.



5.4 The Static Welfare Effects of Trade Policy

The most basic proposition in international trade is
that free trade raises the level of potential welfare for

6/

a country above the level reached in autarky  This
increase in potential welfare can be further subdivided

into the gains from exchange resulting from obtaining

goods at a lower price from abroad, and the production gains
from specialization in the commodities in which the country
has a comparative advantage. FEqually well known is the
companion proposition that policy-induced distortions in

the product markets in the form of tariffs and quotas, and
in the factor markets in the form of minimum wages and trade

union interventions, reduce the potential welfare gain from

free trade.

On the other hand, protective trade policies have played
an active role through their strong influence on resource
allocation in the developing countries' attempts at increasing

their pace of industrialization. Moreover, protection is likely to

have substantial effects on the distribution of income among
factors of production, especially in the short-run when capital
stocks are fixed. In that case, we saw in Chapter 4 that the

- 41 -



- 42 -

share of total product accruing to these fixed factors is
determined residually and can be viewed as a rent. Clearly,
in the short-run changes in the price system will have a
strong effect on capitalist income originating in each
sector. It is therefore important to see how trade policy
should be expected to

affect the welfare of particular socioeconomic groups and

the level of employment.

Ipitially, it will bc assumed that *wc factors of
ﬁroduction, rapital and labor, combine to produce output;
We will question how and where the standard results from
ir.ernational trade theory break down when one turns to more
elaborate and realistic models, including imperfections in
the factor market in the form of wage rigidities, wage
differentials, and factor specificity. We then consider how
a given set of nonoptimal policies gives rise to welfare
losses and discuss how these losses are measured. This
discussion will lead into the dynamic_interaction between
trade policy, factor accumulation and growth so important
in the context of industrialization strategies, which will
be the subject of the next subsection.

Consider first the standard two-factor two-product
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Hecksher-0Ohlin model with fixed supplies of both factors,
capital, X,-and labor, L. Technology is described by linear
homogenous production functions. Commodity Xy is labor
intensive relative to X, for all equilibrium factor price
ratios.Z/ Under these assumptions, there is a one-to-one
relationship between commodity price ratios and factor-price
ratios, and factor endowments determine full employment
cutputs.

The relationship between endowments and outputs is
depicted in Figure 1. From the familiar conditions that
wages are equal to the value of their marginal products
under perfect competition and the property that marginal
products are homogeneous of degree zero for linear
homogeneous production functions, it follows that equilibrium
factor price ratios will remain unchanged in the face of
changes in relative factor supplies so long as product price
ratios are fixed by the small country assumption. Since for
linear homogeneous production functions the capital-labor
ratios are constant so long as factor price ratios are
constant, the raysindicating the equilibrium capital-labor
ratios in each industry OXi and OXZ will be independent of
factor supplies. The amounts of each of the goods produced
will be measured along these rays. The implications for the
supply functions are obvious in this simple case with two

factors and two commodities: for a given endowment, supplies
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Commodity prices and factor prices in the trade model.
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are determined by the exogenously given product prices.

Starting from the initial endowment E, OA and
OB will measure the full employment levels of outputs of
Xjand X,. An increase in the labor force from E to E°
calls for an expansion of the labor intensive sector from
A to A” and a contraction of the capital intensive good X,
from B to B” to maintain full employment of both productive
factors. Indeed it is clear from the diagram that (a) |
the relative increase in X exceeds the relative increase
in the labor force, and that (b) the relative contraction
of the capital intensive sector exceeds in absolute terms
the relative expansion of the labor supply. These results
known respectively as the Rybczynski Theorem and the
magnification effect {the latter was first noted by Jones
(1965)} will be useful later when we discuss the effects
of factor accumulation in the context of a growing economy?j

Dropping the assumption of constant relative product
prices, what are the effects of a change in trade policy on
the distribution of income between capital and labor? From
the competitive profit relations price equals unit costs,

i.e.:

(5.4.1) Pi = WiLi/Xi + riKi/Xi 1 =1, 2

Just as the full employment conditions for factors

allowed us to relate the physical variables in the model,
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the zero profit conditions permit us to link the price
variables represented by commodity and factor price ratios.
If labor were the only factor of production and the wage
rate were set to unity, coﬁmodity prices would be determined
by the labor coefficients in each industry. The wage ray
indicates how commodity prices will vary with changes in
wages when there are mo capital costs and the rental ray
provides the same information when there are no labor
costs. If commodity prices are given by P, and both capital
and labor are productive factors, wages will be given by
0C and OD.

Consider now an increase in the price of Xy, the

5 remaining constant. Because Xl is labor intensive,

the relative costs of Xl {equal to price) can rise relative

price of X

to the costs of X, only if wages increase from 0C to OC~
and rents decrease from 0D to OD” to keep the price of Y

from rising. Once more the magnification effect is at work
cc-

since the relative increase in wages ¢ exceeds the
rélative increase in the price of Xl, %%'. It therefore
2

follows that labor used intensively in industry Xl whose
relative price has risen is better off in real terms.

Unfortunately, this celebrated result, due to Stolper
and Samuelson, envisions an economy where factors of production

move costlessly and instantaneously between industries.
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Clearly this approach is at odds with the basic model
presented in Chapter 4 where capital is assumed to be
fixed in the short-run, i.e. within each time period.
Moreover, we also discussed the important case in LDC's
where labor is in infinitely elastic supply at a fixed
real wage. How does this departure from the traditional
assumptions of ﬁerfect factor mobility and fixed factor
supplies affect the relationships discussed so far?

To examine the effect of factor specificity
assume that there are three factors, two of which are
fixed (capitalists in sectors X and Y) and the third
(labor) is mobile between sectors. With a rise in the

price of Xl, labor gains in terms of XZ but loses in terms

of Xl' Tn contrast, capitalists in Xl gain in terms of
both commodities while capitalists in X_ lose in terms of
both commodities. What happens to the income of capital

as a whole in the short-run cannot be determined a priori,
although it is 1likely to fall if the share of labor in Xl
and the elasticity of the wage with respect to the change

in P1 is 1arge.2/ When. factors of production are quite
immobile, a change in protective structure will have a large
effect on income distribution and a small effect on resource
allocation. Tt is interesting to note that no matter what
the factor intensities are in the two industries, there must

be at least one of the three factors whose long-run interest
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runs counter to its short-run interest. Moreover, this
conflict will be substantial if factor intensities
.between industries do not vary much since in that case
small price changes result in large changes in factor
incomes;Ey'This result points to a conflict between the
short-run "impact'" effects of a policy and the long-run
effects (after all adjustments in factor allocations
have taken place), and is an important feature of the
adjustment process which carries over to the more elaborate
dynamic CGE models.

Turning to another departure from standard
neoclassical assumptions, a crucial characteristic of a
developing economy is the presence of highly fragmented
and distorted factor markets with high unemployment and
large regional and sectoral variations in wages. Before
dealing with the set of trade policies recommended to
increase the rate of absorption of the labor force, one
must see how the economy is affected by an exogenously
fixed real wage (above the equilibrium wage) in the entire
labor market. Then, as with the case of other factor market
imperfections to be discussed later, the transformation curve
will depend on markef relationships in addition to technology
and factor endowments so that it is no longer coincident
with the conventional production possibility frontier.

Consider the case of a fixed real wage examined in
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Chaptér 4., Terms of trade, P1/P2, are fixed and factor
intensity reversals are assumed to be ruled out so there
is a one-to-one relationship between the product price
ratio and factor rewards. .Therefore, maximum profits can
be obtained at the same minimum wage with different
levels of employment. The resulting profit maximizing
combinations of Xq and XZ in the presence of a fixed
minimum wage will be situated on the Rybczynski line which
is negatively sloped and flatter (steeper) than the terms

. . 11/
of trade line if X, is labor (capital) intensivé. The
transformation curve will therefore have étraight line
portions because, as noted earlier, the assumption of CRS
ensures that factor proportions; and hence marginal rates
of transformation, remain constant when factor prices
remain unchanged. Raising the relative prite of Xl will
shift the Rybczynski line inward until the entire trans-
formation curve is given by a straight line. As one moves
down the Rybczynski line towards the horizontal Xl-axis,
the amount of employment, L, increases. If capital stocks
are fixed, the transformation curve will become convex
again because there will be diminishing returns to labor,
-and it will lie entirely inside the production possibility

curve except at the boundaries.

The level of employment in the economy can, therefore,
be expressed as:

(5.4.2) L = a+ le
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where Xq denotes the output of Xl, a is a positive constant,
and b is positive or negative according to whether X, is
labor intensive or capital intensive. For a small open
economy with a minimum wage floor there is a relationship
between the product price ratio and total employment of
labor.

It is important to realize that there will always
be a relationship such as (2) between total employment and
the supply of commodities, whenever the wage is fixed.

Of course, the level of employment will depend on the way
the wage is fixed. Suppose that the wage is related to

the real wage, WR by:

A =IP. QW =PW
(5.4.3) W TP Y

Then it can be shown that if the technology is CES, the level
of employment 1is relﬁted to the real wage by

‘ -7, g,
{(5.4.4) T = ;(? WR} 1 (uiPiXi) 1
where, o is th; distribution parameter for labor in the
production function and, 0.5 is the elasticity of substituion
between capital and labor.

Since the total level of employment is variaﬁle; the

welfare implications of this model will differ from those in
the standard neoclassical model in the following sense. If

trade leads the country to export the capital intemnsive good,
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employment and welfare will decrease. Hence there is an
argument for restricting trade even if the country cannot
influence its terms-of-trade when there is a minimum wage
resulting in unemployment.‘ If exports are labor intensive,
as is typically the case in developing countries, a reduction
in trade barriers leading to increased specialization will
raise employment and welfare.

But we need to question whether the results obtained
so far will hold when there are more than two factors of
production and many commodities, with some of them non-tradable.
It is, of course, true that in a model with more factors of
production and a large number of commodities, we cannot be
sure that the propositions discussed here will continue to
hold. Specialization breaks the crucial link between product
price and factor price ratios, and the presence of many factors
raises the serious problem that there is no longer a unique
association through an intensity condition between a particular
commodity and a particular factor. To see this we need to
return briefly to a discussion of supply functions.

What are the implications for the supply functions of
enlarging the number of commodities produced and the number
of factors of production? Consider the‘causal relations
betwéen factor endowments and Supplieé on the one hand, and
between commodity prices and factor prices, on the other.

A geometrical description is provided in Figures 1 and 2
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for the case of two commodities and two factors. What is
crucial to the argument developed so far is the assumption
that the number of factors of production is equal to the
number of commodities. The algebraic relationships for the
many-factor many-commodity case may be easily summarized.

Denoting the sth

primary factor of production by FS and
its per-unit input into sector i by g the full-employ-

ment equation implicit in Figure 1 1s:

(5.4.4) FS

I
b
v}

P

2 : s =1, ..., m
1 i=1, ..., n

There will be m such equations, one for each factor of
production.

Provided there are as many factors of production as
commodities (m = n) it is possible to solve equations (4)
and to express commodity supplies in terms of factor endow-
ments and input coefficients. Recall that factor prices are
determined by commodity prices via the cost equations
{(eqs. 1). Letting WS denote the factor price of the sth
factor, perfect competition will result in the selection of
the least cost production technique.and unit price will equal

cost. The zero profit relations for the two-by-two case

given in eqs. 1 may be rewritten as:

(5.4.5) P. <X W_.a; i
s

n
0o
'.—I
- w
==
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with equality holding when the commodity is produced.
We have first seen that commodity supplies may be expressed
as a function of input coefficients which are in turn
determined by factor prices. But we saw in Figure 2 that
factor prices (and the distribution of inéome) are
determined by commodity prices. Therefore we can write the

supply functions as:

(5.4.6) X, = g; 4Py, «ooy P Fiyoone, F 1
thereby expressing that commodity supplies are dependent
upon commodity prices (and endowments).

What happens if m<n? Since the production functions
are CRS factor prices are fixed since only one technique
of production reflected by the ais's'will be chosen because
scale will not have any influence on costs. Take as an
example the case of three commodities and two factors. Then
from (5} only two commodities prices are needed to determine
factor prices. Therefore for each selected supply of
commodity 3, a different supply pattern will result, eaéh
one consistent with the given prices and input coefficents.
There exists an infinity of possible Supply patterns all
consistent with the same set of commodity prices. The
production possibility set will be convex but the surface
will contain linear segments. The simplest example 1is

provided by the Ricardian model with two commodities and
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one input,labor. 1In the general case the supply response
to price changes will lead to specialization since with
exogenously determined product prices, at most m sectors
will be able to cover costs.

In the model, specialization will not occur at
least in the short-run since each sector has a specific
factor of production, capital. The zero profit conditions
will always hold since the rents accruing to capital are
determined residually, precisely so as to satisfy equation 5.
as an equality. However, in the long-run,the reallocation
of capital across sectors will tend to equalize rental
rates so that only those sectors which cover costs will
continue producing. If there are fixed intermediate inputs,
as in the specification adopted in Chapter 4, the conclusions
are unaffected and one need only replace gross prices, Pi’
by net prices, Vi,in the cost and supply equations. If
some of the commodities are classified as non-traded, then
prices are no longer given and will adjust so that the zero
profit conditions will hold.

0f course, this discussion on specialization could
have been cast in terms of a programming problem (as was
done in the introduction section of Chapter 4) with the
number of constraints (m) being less than the number of
activities (n). The "make-or-buy' situation would have then

been obvious. However, the specification of supply functions
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has been used instead because it is crucial to much of the
discussion on the modelling of the foreign trade sector
in Section 5.6.

Returning to the discussion of income distribution,
it is the scale of effective rates of protettion along with
sectoral factor intensity defined to include direct and
indirect factor contents which will give some indication
of the effects of protection on income distribution. As
noted above, the presence of non-traded goods complicates
the analysis since a change in trade policy or factor
accumulation will lead to an exchange rate adjustment. In
turn, if there are cross-price effects in consumption, there
will be a desired switch between tradables and home goods.
Moreover, as discussed in Section 5.3, there will be changes
in relative prices among home goods. In terms of Figure 1,
if traded goods are capital intensive in comparison with
home goods, an increase in tariffs would shift clockwise
thé rays 0OX

and 0X, representing factor proportions since a

1 Z
rise in the price ratio between tradables and home goods
lowers the wage rental ratio, thereby inducing both sectors
to substitute labor for capital.

Take again the case of raising the tariff uniformly
on all imported goods. Assume for simplicity that the tariff

proceeds are redistributed to consumers via lump-sum subsidies

and that the economy is on its budget constraint (See eqgs. 2. 14).
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The tariff raises the domestic relative price of importables
in terms of exportables by the amount of the tariff. At
this point, however, if one can assumé that home goods are
substitutes for both exportables and importables, there
will be an excess demand for non-traded goods. It can
easily be shown that the budget constraint and Walras' Law
ensure that this excess demand for home goods is exactly
equal to the balance of trade surplus valued at domestic,
undistorted prices. Letting t denote the ad valorem tariff

on imports:

(5.4.7) I = X P+ PLXo + P X, # th ER

(5.4.8) E = C P, + PG, + P.Cy

Equating (7) and (8) and letting M = C - X and
E =X, - C, it can be shown that

(5.4.9) ER (7 E - mM) = P (C - X))

To attain equilibrium home goods have to appreciate in terms
of both importables and exportables or equivalently--as was
demonstrated in the discussion on normalization--the price of
both importables and exportables would have to fall
equiproportionately in terms of home goods.

Finally, if there is a fixed minimum wage, there will
be a relationship between relative prices and total employment

so that it will no longer be possible to separate.the effects



_57..
described by the Rybczynski and Stolper-Samuelson Theorems.
However, one need not despair. This discussion ddes not
invalidate the conclusions established earlier, but rather
indicates that they will bé weakened when some of the
standard assumptions are lifted. These theorems will
provide a useful guide in the interpretation of experiments
undertaken with a general equilibrium model featuring many
commodities and linkages both on the supply side through
interindustry flows and in demand through expenditure and
cross-price effects.

We are now in a position to summarize the main
conclusions reached by the theory of domestic distortions
and see how they may serve as guidelines for policy-based
experiments undertaken in a CGE model.

For a pérfectly competitive economy ﬁith no monopoly

power in trade and perfect factor mobility, laissez-faire

is Pareto optimal because the economy will operate efficiently,
i.e. the transformation curve coincides with the production
possibilities frontier. Under these conditions, the first

order conditions for an economic maximum will hold for any

pair of commodities: DRT = DRS = FRT (where DRT represents

the marginal rate of transformation in domestic production,

DRS represents the marginal rate of substitution in consumption,
and FRT represents the marginal foreign rate of transformation).

In the case of two sectors and two factors, these marginal
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equivalences can be obtained by totally differentiating
the production functions, substituting into the resulting
expressions the valuesfor marginal products obtained from
the first-order conditionsland using the factor endowments

constraints to obtain:

i

d v r dk w dL v
(5.4.10) - 2 0.x1 |y xi+ y xl . xl
dxy sz rxldkxl + ledlxl V;Z

In this expression V4 and V; refer to percent values added
at domestic and at world prices respectively. In the absence
of both tariffs and monopoly power in tra&e, the marginal

equivalences (DRT = DRS = FRT) will hold if the bracketed

expression is equal to unity. If the costs of capital
and/or labor are not the same in both sectors, the trans-
formation curve will be inside the production possibility
frontier and the product market equivalences will also not
hold, since in all likelihood the bracketed expression in
(10 will differ from unity. The price line will then
intersect the transformation curve and the market exchange
ratios will differ from the social opportunity cost ratios.
For policy analysis, what is important is the dis-
tinction between differentials which are a cause of distortion
and those which are not. Examples of nén—distortionary
differentials include capital specificity 7n%ndustrial wages

exceeding agricultural wages due to higher costs of urban
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living or to costs of migration. Even if the quality of
labor is identical(which rules out higher urban wages
due to returns on investment in human capital), money wages
may not be a correct indicétion of true wages since there
are non-market food supplies in agriculture. It is some-
times argued that a rough indicator of the social opportunity
cost of labor in urban areas is the wage rate paid in the
urban small-scale sector so that the excess of wages over
the amount paid in the manufacturing sector represents a
distortion. Similarly,cheaper capital for the modern large-
scale sector than for small-scale industry and agriculture
may be due to the greater risk from lending to small
business or small farmers. Yet, on the whole, capital market
imperfections caused by government policies tend to make credit
to large-scale manufacturing unduly cheap. These distortions
in the factor market call for policy intervention.

Therefore, if the marginal equivalences in (10)
do not hold, there is a marginal divergence between social
and marginal valuations. Figure 3.1 can be used to
illustrate such a situation. Let slsl represent marginal
social costs and SOSOmarginal private costs. Laissez-faire
is then suboptimal. There is a market imperfection to be
corrected, in this case by a subsidy to producers at the rate
JK/A”K so as to equate marginal private and marginal social

costs. The net social gain is given by the area GIK which
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is the difference between the cost of imports that are
replaced, (AGKA”)}, and the social cost of protected output,
(ATKA®). Given the amount of theoretical work which has
gone into the analysis of &istortions in the factor market,
it is desirable to quantify both the positive and normative
effects of these distoftions.

The contribution of a CGE model with its emphasis
on simulation of market behavior is that it allows an
assessment of the effect of these distortions in a frame-
work which is in close agreement with the theoretical model.
Indeed, all that needs to be done is to allow the wage Tates
in each sector (Wis) to differ by constantsof proportionality
(¢is) reflecting the extent of distortion. Each sector will
have its own wage which will be related to the endogenously

determined economy-wide wage for that category of labor by:

(5.4.11) Wy = &5 W,

Before stating that these constants can be equalized to unity
by policy intervention,one has to be fairly confident that
they represent removable distortions.lg/

In the previous example, had a tariff been used
instead of a subsidy, the produétion.gains would have been
the same but a '"by-product' distortion would have been

introduced on the consumption side since the marginal private

and social value of consumption MB” would exceed the marginal
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social costs of imports, LB”. Thus the central proposition
of the theory-of domestic distortionsis that the optimal
policy intervention involves making the appropriate
correction at the point of‘divergence (first-best). If
there are constraints in the choice of policies, one is
compelled to move down the hierarchy,adding at each step
a by-product distortion as one moves down the hierarchy
of policies away from first-best. Similarly, when dis-
tortions must be introduced into the economy because the
values of certain variables are constrained, the optimal
method of doing so is to choose tﬁat policy intervention
which creates the distortion affecting directly the con-
strained variable.

For example, consider a country pursuing a strategy
of industrialization to foster development of the manufacturing
sector which is expected to export a significant share of
its output. The typical import-substitution strategy has
only offered protection for the home market, failing to
encourage ekports of manufactures with‘appropriate‘subsidies
at the same rate. A combination of tariffs and export
subsidies would be identical to a production subsidy to
manufacturing. (Of course, this ignores by-product con-
sumption effects which may be significant).

There are other important propositions of the theory

of domestic distortions which are useful when considering
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the welfare effects of alternative policy combinations.
First, reductions in the degree of distortion are welfare
increasing until the distortion is fully eliminated.
Second, reduction in the dégree of a distortion will not
necessarily be welfare increasing if there is another
distortion in the economy.

Well-known examples include the dual economy models
where profit maximizing takes place in the manufacturing
sector while income-sharing in agriculture results in an
agriculturalwage being determined by the average product
of labor in agriculture. Whether there is surplus labor or
not, the urban wage is equated to the rural wage with the
result that the advanced sector has to pay a wage which is
higher than the opportunity cost of labor. The result here
is the same as when both sectors maximize profits.but there
is a wage differential in favor of manufacturing. In both
cases, a subsidy to labor in manufacturing is the first-best
policy. If, however, urban unemployment co-exists with a
high minimum wage in manufacturing (as in the Harris-Todaro
model) the appropriate policy would be to provide a subsidy
to labor in manufacturing combined with a restriction of
migration out of agriculture. In either case, a tariff to
protect manufacturing will not be first-best, but as was shown
by Hagen (1958), an appropriate tariff will raise welfare.

In the Harris-Todaro case, a tariff which raises employment
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in the manufacturing sector is likely also to increase
welfare even though it is not first-best.

Now return once more to Figure 1 and assume that
the tariff is the only available instrument of policy.
Then we are in a second-best situation. Given this
constraint, there exists a second-best tariff which will
be less than the tariff which would completely correct
the marginal divergence in production. It will be given by
that tariff rate which will equate the marginal production
gain with the ﬁarginal consumption cost (mot drawn in the
figure). This second-best tariff is optimal, given the
options available. |

With these proposifions and examples in mind, let
us see if one can devise an optimum tariff structure when
tariffs, export subsidies and export taxes are the only
policy instruments available and the intent of the
protective system is to alter domestic economic structure
by encouraging value-added in manufacturing at the expense
of agriculture. In this case, if there is no particular
reason for promoting one industry rather than another, then
the optimum tariff structure should provide uniform effective
protection to all industries in the ménufactﬁring sector.
However, a uniform nominal tariff structure will not generally
provide a uniform structure of effective protection. For

instance, it is likely that several manufacturing industries
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will receive inputs from the non-protected exportable
sector, ragriculture. In that case, to ensure uniform
effective protection, manufacturing sectors with
relatively low input shareé from agriculture should
obtain relatively high nominal rates.

Moreover, as soon as uniformity of effective rates
requires non-uniformity of nominal rates, the pattern of
consumption will be affected within the protected import-
competing sector, and it will affect consumption of importables
relative to exportables and home goods (if there are any).
Therefore, the policy prescription described above will lead
to both a production gain and a consumption cost. The
problem arises, of course, because tariffs are second-best,
(compared with the first-best policy of a subsidy to value-
added) when the aim is to encourage manufacturing production
only. This consideration will lead to a departure from a
uniform effective tariff structure and one must again
trade-off consumption and production effects as in the simple
second-best case discussed above, except that the situation
is now far more complicated.

Further qualifications may be added to illustrate
again that there is no short-cut to a proper general
equilibrium analysis once it is recognized that an economic
system is a complicated construct with vertical and horizontal

relationships, as well as distinctions between traded goods
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and home goods. Other important situations leading to
the same conclusions can be mentioned briefly. Suppose
first, that some tariffs are not alterable and one wishes
to find the optimum tarifflstructure for the remaining
tariffs subjéct to manipulation by policy. This is again
a second-best optimization problem. Since the whole
protective structure is not subject to variation, free
trade will no longer be optimal for the remaining sectofs
and the second-best optimum tariffs for industries under
consideration should be expressed in terms of effective
rates subject to the limitations due to consumption effects
discussed above. Suppose next, as is often the case, that
the wage in the manufacturing sector exceeds the social
opportunity cost of labor and that free trade is ruled out.
Since the labor intensities of value-added in the protected
sectors will be different, uniform effective protection is
no longer optimal and one should provide higher effective
rates for the more labor-intensive industries.

One could multiply examples; these should suffice
to indicate that there is indeed no simple solution facing
the policy-maker. One might be tempted to argue, on the
basis of this discussion, that a properly-specified model
will provide all the answers. This is a miscongeption since
it is impossible to take all relevant variables and inter-

actions into account. We must not only be selective, but
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must understand the range of possibilities which exist
outside the model if we are to make intelligent rec-
ommendations. The kind of well-established propositions
discussed in the preceeding pages should assist in this
understanding. However, once the basic mechanisms are
well understood, a general equilibrium analysis will help
to formulate alternative policy packages by identifying
some of the more important interactions in the economic
system which escape intuition or more narrowly focused
énalyses.

A lot has been said about welfare effects of
alternative trade policies, but nothing has been said
about how to quantify them. In a partial equilibrium
context, the costs of protection stemming fromzthe dead-

weight losses in production and consumption (areas Dl and

D, in Figure (3.1) are estimated under ceteris paribus

assumptions with the help of effective rates of protection,
as well as the concepts of producers' and consumers' surplus.
These analyses, based on integrals and Hicksian compensation
tests, are restricted to small changes in trade policies%ﬁ/
In general, they do not include nou-traded goods and are
restricted to a few commodities. The advantage provided

by a general equilibrium appreach is that the undérlying

demand and supply relationships are explicitly written out

and one is no longer restricted to small changes in trade
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policy. The resulting estimates of the costs of protection,
although sometimes expressed in terms of GNP, are usually
given in terms of a social utility function%ﬂj For reasons
described in Chapter 6 on income distributiom, it is useful
to provide estimates of these costs that do not depend upon
a utility indicator.

To compare the level of welfare or real income
between two sets of alternative trade policies (to be denoted
by zero and one respectively), let EXD denote the vector of

excess demands so that

(5.4.12) EXD =C - X

where C and X are the vectors of commodities demanded and
produced domesticallyﬁlé/The basic c¢ritericn with which
welfare in situation one is compared with welfare in situatiom

zero involves comparing the value of aggregate demand in

‘each situation using prices in situation one as indicators.
16/

Welfare is assumed to have risen in situation one if:

(5.4.13) P'c' > p'c’
Making use of the definition of excess demands the welfare

criterion can be expressed as

(5.4.14) P! (EXD! - EXD®) + P! (X! - X%)> 0
Recalling that the budget constraint states that the value
of aggregate excess demand at world prices is zero in both

situations and that domestic and world prices are related to
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each other by equation (3.1), the criterion in (14)

can be rewritten as:
(5.4.14)  -(mhw®)EXD® + tlw!(EXDY-EXD®) + PI(X!-X%)> O

Recalling that positive (negative)} elements in the vector of
excess demands ,EXD, imply that the commodity is imported
(exported), each of the terms in expression {(14) decomposes
the welfare effects of a change in trade policy into three
components. The first one of these,'reflected in the first
term, is the terms of trade effect. Welfare will increase
to the extent that the world price falls for commodities
which are imported (EXDi > 0) and rises for commodities
which are exported (EXDi < 0). The second term measures

the change in the volume of trade for all commodities for
which domestic prices are separated from world prices by
trade taxes. It states that real income will rise (fall) if
the level of imports {exports) rises for any commodity worth
more at home than on the world markets. Note that a subsidy
reduces real income since it is tantamount to giving some-
thing away. Finally the third term measures the change

in real income attributable to the change in production. This

effect cannot be negative since a change in resource allocation
would not take place if it were not profitable in the first
place. This decomposition measure is useful in that it
provides a measure of the relative weight to be attached to

the gains (and losses) from changes in trade taxes,'terms of
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trade, and patterns of resource allocation.



5.5 Modelling the Dynamic Effects of Trade Policy

So far we have discussed the specification of trade
and trade policy in a static framework without introducing
time. But the most interesting aspects of the debate over
the appropriate trade strategy for developing countries are
related to dynamic problems. The argument for protection, in
the context of development, has alwayé been founded on dynamic
considerations mostly based on some variant of the "infant
industry'" argument. However, before examining how some of
the dynamic effects of trade policy can be incorporated into
the CGE framework, it is useful to see how trade policy affects

17/
the rate of growth.

Consider the standard two-factor two-commodity trade
model where the final commodities are the consumption and
investment goods. For the moment capital is assumed to be
perfectly mobile between sectors. Recall the discussion
of the alternative stylized versions of the determinants of
aggregate investment presented in Chapter 4. Let us now see
how trade policy can affect the rate of growth by considering
each one of these versions in turn. Suppose first that the
rate of growth of the capital stock is exogenously determined,
perhaps by the planning board. In this case, there is no
interaction between tradeée policy and growth since the growth

- 70 -
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rate of the capital stock is not affectedrby either the
aggregate level of real income or by the different saving
propensities of the factors of production. The rate of
growth of the economy is iﬁdependent of trade policy.

Next assume that a constant fraction of national
income is saved. Then investment will rise as real income
rises s0 that a change in investment will affect capital
accumulation. If the labor force is growing at a constant
exogenously determined rate, then an increase in the level
of protection (in the absence of other distortions) will
lower consumption, inflicting a current welfare loss while
the lower investment reduces the rate of growth and so
inflicts a future welfare loss.

However, this income effect of protection is supplemented
by a relative price effect. Since the proportion of
expenditure on investment is constant, a policy which leads
to a change in the telative price of investment goods in
terms of consumption goods will alter the real amount of
investment obtained from a given nominal amount of savings.
In the more general case of a model with more than two
commodities, a trade policy which, for example,cheapens imports

through a high tariff on consumer goods -
of capital goodS/Will increase the real amount of investment
and hence raise the rate of capital formation. In this case
a restrictive trade policy would increase the rate of capital

accumulation if that effect more than out-weighed .the loss
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in real income due to a restrictive trade policy. However,
as we saw in the previous section, such a policy should:
only be undertaken if the socially desired savings propensity
is higher than the private one and if, furthermore, first-
best policies for raising investment are not feasible.

The substitution effect just described is further
complicated by the presence of home goods. Given that
construction activities usually account for between one-third
and one-half of total investment, it is important to consider
how this mechanism is modified in the presence of a model
where a proportion of capital goods are classified as non-
traded goods. We saw earlier in Section 5.4 that the
imposition of a tariff leads to an excess demand for non-
traded goods so that to attain equilibrium non-traded goods
have to appreciate in terms of traded goods. Since in the
typical CGE model there are no substitution possibilities
between different types of investment goods, the positive
effect just described above will be weakened, since the
imposition of a tariff on consumption goods will indirectly'
lead to a rise in the price of non-traded construction goods.

Finally consider the third case where investment is
determined by the propensities to save out of labor and
capital income. Then trade policy will affect capital
accumulation in a third way, namely the redistribution

effect consequent upon a change in trade policy. -This
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effect was discussed in Section 5.4 and is derived from
the Stolper-Samuelson theorem. Theﬁ, if capitalists and
wage-earners each have constant propensities to save out
of income, and provided these propensities are different,
a change in trade policy will affect savings and therefore
capital accumulation. If investment goods are capital
intensive, then a policy which lowers the price of invest-
ment goods will reduce investment if capitalists have a
higher propensity to save than wage earners%ﬁjThis third
effect has to be added to the income and substitution
effects to defermine the effect of trade policy on capital
accumulation and the rate of growth of the economy.

There is another important way in which trade policy
is likely to affect the rate of growth. While the orthodox
analysis of growth is concerned with steady states where all
variables grow at the same rate, CGE models, as well as other
applied planning models derive the growth rates of various
factors of production from past historical trends. Typically,
these data indicate that factors of production are not
accumulating at identical rates, reflecting the observation
that economies are not in steady state growth. With a CRS

and abstracting from technical progress, ‘
production function /the rate of growth of output is a
weighted average of the capital and labor growth rates, where
the weights are given by the factor shares. If a change

in trade policy affects factor rewards, then the relative
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importance of each factor in contributing to growth will
be altered, and if it raises the share in total product Ls/
of the faster-growing factor, the rate of growth will rise.

More importantly, since there is technical progress,
the rate-of growth of sectoral outputs will in addition be
affected by the rate of technical progress. One then has
to take this effect into consideration and we shall see
shortly how the presence of technical progress will--under
the usual assumptions about factor mobility in the CGE
model--affect the evaluation of trade policies. There is a
last point that needs to be mentioned about technical progress:
it will affect factor rewards and hence indirectly the.rate
of capital accumulation if the volume of investment 1is
determined by the marginal propensities to save out of factor
incomes.

Nothing so far has been said about the government whose
behavior can be explicitly incorporated in the CGE framework.
In the theoretical literature, government is usually assumed
to redistribute the proceeds from trade taxes in a non-
distortionary manner across the economy. In our approath;
the government may be considered as another income receiver
with its own marginal propensity to save. An increase in
protection leads to a redistribution of income towards the
government. If the government has a higher marginal propensity

+o save than other income receivers, then the redistribution
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effect will be favourable to growth. Conversely, a move
away from tariff protection towards protection in the form
of quantitative restrictions will have an unfavourable
effect on the rate of growth. Finally one should note that
the effects of trade policy on the rate of growth will also
be influenced by employment considerations if there is a
minimum wage in the economy.

All of these considerations point to a potential
conflict between static efficiency ﬁonsiderations and the
kind of dynamic considerations that are loosely referred to
as "infant industry" arguments. But the "infant in&ustry”
argument is based on a divergence between static and dynamic
effects of trade policy and it emphasizes dynamic considerations.
While it is generally recognized that trade distortions have
static welfare costs, it is then argued that the dynamic
benefits associated with a protectionist trade policy are
well worth the static costs. Thus investment should proceed
not according to static comparative advantage, but according
to long-run dynamic comparative advantage.

What is the nature of the conflict between "static'" and
"dynamic" comparative advantage? The question has much to do

with the functioning of capital markets -and the degree of factor



mobility.

Assume that.all factors are perfectly mobile.
Capital in particular is homogeneous and is perfectly
mobile across sectors. Suépose'at the same time that
the production possibility curve of the country in question
is shifting in such a way as to lead to shifts in comparative
advantage due to differential sectoral rates of technical
progress and/or factor accumulation. For example, the
country in question may start with a comparative advantége
in cotton textiles, but as capital accumulation and tech-
nological progress takes place, it may enter a phase where
its comparative advantage lies in electrical machinery.

Is the fact that a country will develop a comparative
advantage in electrical machinery ten years from now a
reason to shift present investment away from textiles into
clectrical machinery and to produce more such machinery
today? If capital and other factors are mobile, the answer
is clearly no. When and if comparative advantage shifts,
capital and production should be shifted to the machinery
sector. But there is no reason to do it or encourage it
before the shift in comparative advantage occurs. C(urrent
prices still provide the best allocation signals.

But now in accordance with the basic CGE model
presented in Chapter 4 assume that capital, once installed,

is immobile between sectors for the period under consideration
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~and that people have static expectations and do not
correctly predict the future, basing their investment
decisions on current profit rates. If comparative ad-
vantage shifts in an unforeseen fashion, a sequence of
investment allocations based on static comparative ad-
vantage will turﬁ out to be intertemporally inefficient.
Welfare would increase if capital could be shifted into

the machinery sector at an earlier stage in anticipation
of the coming shift in comparative advaﬁtage. The energy
crisis may serve as a suggestive and somewhat extreme
example of the effects of unforeseen shifts in price and
cost structures. Clearly, if somebody had foreseen present
0il prices in the early 1960's, a lot more capital could
have been shifted into alternative sources of energy and,
‘while this would not have been justified ét the '"'static"
prices of the 1960's, it would have turned out to be
intertemporally efficient. While the suddenness of the
change and the partly political mechanisms involved make
0il and energy an extreme example, it helps to underline
the issue, When capital is heterogeneousand imperfectly
mobile and when the frictionless future markets of general
equilibrium theory are absent, the market mechanism cannot
be expected to lead to intertemporally efficient growth paths.
In a dynamic context, efficiency and comparative advantage

must be redefined in dynamic terms. The importance of this
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factor will depend heavily on the extent of intersectoral
factor mobility discussed in the presentation of stage Z
in Chapter 4. It is no longer sufficient to compare static
rates of transformation between domestically produced and
foreign commodities and insure their equality, but instead
dynamic rates of transformation must be equalized. The
necessity of minimizing misallocations of investments will
be an extremely important policy task in an environment
where structuralist constraints make it extremely difficult
te "undo'" unforeseen errors.

In our example relating to cotton textiles and
electrical machinery,one should give up utility today by
shifting out of textiles and into machinery  until the
marginal static cost of doing so equals the marginal dynamic
benefit of re-allocating the capital stock in anticipatien
of a new structure of comparative advantage.

The dynamic inefficiency of myopic markets has always
provided one major argument for central planning and govern-
ment action. The existence'of foreign trade does not, per se,
add a new qualitative element to the argument. It does,
however, increase the degree of uncertainty that is 1ikely
to prevail and the extent of dynamic resouréébﬁiéallocation
that might occur,

Whether government action is in fact likely to be

less myopic than the sum of the expectations of private
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entrepreneurs is of course an open and often debated
question. A lot may depend on the organization and quality
of capital markets. In deyeloping economies with rudimentary
capital markets, a very strong argument can be.made for the
government to provide the long-run perspective that is
essential for dynamic efficiency. Even in countries with
highly developed capital markets, the limitations inherent
in futures markets and important.differences between the
social and the private evaluation of risk, have led many
authors to rest the case for central indicative planning on
arguments of dynamic efficiency.gg/

All this does not, of course, constitute a first-best
argument for protection and trade intervention. Direct
subsidies to stimulate investment in sectors expected to
gain comparative advantage in the future would be superior
policy tools. But, as already discussed above, tariffs
are easily manipulated and convenient policy tools and can
contribute to steering investment into the desired channels.

Note that for there to be such dynamic efficiency
benefits associated with protection, one does not need to
assume the existence of "learning" externalities that are
usually discussed in the context of the "infant industry"
argument. We have so far stressed the role of imﬁerfect
foresight in heterogenous capital good models and argued

that such lack of foresight is sufficient for an allocation
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of investment based on the present structure of comparative
advantage to be intertemporally inefficient. I'Learning"
externalities that would be hard to internalize even with
perfect foresight constitute an additional related component
of the dynamic argument for protection.

The most common externalities emphasized in the infant
industry argument relate first to labor training and the
returns from which accrue to the workers themselves while
the costs are borne by firms and, second, to accumulation
of technical know-how that cannot be internalized and kept
by individual firms as well as more general notions of
knowledge diffusion and the creation of '"modern attitudes"”
that are taken to benefit society.

These effects are much more difficult to quantify
and explicitly introduce into multi-sector planning models.
They may, however, be very important, perhaps more important
than the more easily modelled effects of differential rates
of technical progress and factor accumulation. There is
little doubt that these general considerations stressing
‘the need for "modern" attitudes and general diffusion of
knowledge have often provided the single strongest impetus
for an interventionist trade policy.

finally
It is/very important to stress that "interventionism"
need not imply inward-looking protectionist trade strategies.

The dynamic infant industry arguments apply as much or more
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to infant export industries as they do to infant import
competing industries. In the case of export industries,
a very important "infant marketing" argument should in
fact be added to the traditional "learning by doing"
arguments. The situation is quite symmetric--export pro-
motion beyond the stati¢ limits of comparative advantage
definitely has the same kind of static resourcé allocation
costs as import restrictions. But it may be expected to
have the same, or perhaps even more important, dynamic
benefits if the sectors emphasized are indeed those that
will exhibit comparative advantage in the longer rumn.
Furthermore, the "learning' that takes place through
competition in international markets may have benefits that‘
have no counterpart in purely domestic economic activity.
Finally, the discipline and competition imposed by a more
export and world market oriented strategy may have beneficial
effects not only on efficiency but also on the distribution
of domestic income.

The real question facing an export-promoting or
export-led growth strategy of development relates to the
international environment and the terms of trade. It is
here that the small country assumption plays a very important
role and may in fact be somewhat misleading. We therefore
proceed in the next section, to an appraisal of the

small country assumption and its role in planning models.



5.6 Imperfect Substitutionand Product Differentiation: The
Small Country Assumption Revisited

Throughout the discussion so far, we have followed
the standard small country assumption made in international
trade theory. It is a simplifying and useful point of
departure which allows a clear-cut analysis of the links
between foreign trade and the domestic economy. As we saw
earlier, domestic prices are determined outside the model,
so that the full effects of changes in trade policy are
reflected in adjustments of the prices faced by domestic
users. The conseguences of associating this assumption
with the CRS production functions in a multi-sector frame-
work havealready been noted in the discussion of supply
functions in Section 5.4. Of course in the short-run,
the supply functions will be upward sloping since some factors
of production are sector specific and will be earning
residually determined rents. But, in the long-run the supply
functions will tend to be horizontal since all wages will
tend to be equalized across sectors and there are fewer
factors of production than commodities.

Given the form of the supply functions provided by
eqs. 4.4 a question arises regarding the degree of
autonomy of the price system so that omne is led to questioh
whether the arguments of these functions are exogenously

- B2 -
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determined through foreign trade, regardless of domestic
tastes and technology,as trade theory would lead us to
believe.gl{If the small country assumption is a gdod
empirical approximation of domestic price determination,
then under perfect competition, the supply functions are
'Virtually determined by trade policy and the pattern of
production in the long-run is entirely in the hands of
government policy. The question then is whether the proper
arguments figure in the supply functions and whether the
"law of one price' prevails. Let us consider briefly
some alternatives which have been suggested and see how
they affect the supply functions. |

The most obvious rectification is the assumption
of perfect competition. If it is relaxed then costs of
production will depend on output levels. 1Is this view
reasonable? For exports of a few primary commodities a
developing country may be expected to exert some monopoly
power in world markets. Facing a finite elasticity of
demand on the world market, domestic producers are able to
price discriminate between sales on the domestic market and
sales on the world market. But such an assumption is only
valid for a few exports of selected primary commodities.
For a small group of manufactures ﬁhich‘are exported one
could also argue that domestic producers are perfect

competitors when they sell abroad and monopolists when they
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sell on the domestic market. Another interesting variant
followed by Staelin (1976) is to assume that producers
employ rules of mark-up pricing. All industries sell their
output at a given mark-up éver marginal costs. This
assumption allows the introduction of profits intoc the
model so that producers set output levels in relation
to their profits. Thus the reaction of producers to profit
vields a finite elasticity of supply when production
functions are CRS, since profits enter as arguments in the
supply equations.

Another approach, this time assuming perfect
competition, is to view efficiency in import-competing
industries as a function of total supply. Ali (1976)
has constructed a general equilibrium model where the
justification for rising industry supply curves is viewed
as an aggregation problem. Defining average cost as the
domestic factor cost needed to save a unit of foreign
exchange, Ali argues that as one moves down the ladder of
comparative advantage towards more inefficient firms in
fhe industry, the costs of replacing a unit worth of
foreign exchange increases and accordingly results in a
decline in efficiency reflected in a decreasing value for
the shift parameter entering the sectoral production
functions. The resulting form of the production functien

implies that as output is increased, efficiency declines.
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This specification, based on the notion that a sectoral
production function does not provide any information
about the relative comparative advantage within a sector,
has some appeal for develoﬁing countries where the use
of scarce foréign exchange is likely to have an effect
on sectoral efficiency in production.

These approaches provide a useful point of de-
parture from the small country assumption since they draw
attention to some important aspects one must keep in mind
when modelling the foreign trade sector. Our approach
shares common concerns with the determination of the
domestic price system and aggregation considerations
inherent in economy-wide models. We argue that the
assumption of perfect substitutability between domestically
produced and forelgn goods is very unrealistic
in the context of empirical applications undertaken in
planning models.zg/In terms of the language of the
planning literature, imports should not be treated as
perfectly competitive. Even for such apparently homogenous
categories as cotton, iron ore or steel, differences in
quality andrpfoduct-characteristics exist and must be
expected to lead to price differentials between domestic
and foreign goods within any of those commodity categories.
But even highly disaggregated economy-wide models cannot

be expected to reach a level of sectoral disaggregation
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where domestic and foreign products are perfect sub-
stitutes.

As a result, changes in foreign prices facing
domestic users, induced for instance by changes in
trade policies, will not result in identical changes in
the prices of domestically produced commodities.
Consequently, the domestic price system has a greater
degree of autonomy than suggesfed by traditional trade
theory so that the arguments of the supply equations
derived in Section 5.4 are not entirely exogenously
determined for the economy. Price differentials for
the "same'" product are commonly observed when products
are distinguished by country of origin. The fact that
nrice differentials are observed even for very fine
commodity classifications suggests that product differ-
entiation is accounting for the observed two—way—trade.gé/
Therefore a country will import a certain type of motor
vehicle while it exports another. This could not happen
in a model that considers motor vehicles to be a perfectly
homogeneouscategory of commodities since the material
balance equations cannot accommodate both endogenous
imports and exports of the same homogeneouscommodity.

While perfect substitution is emphasized in the
theory of international trade, many development planning

models in the structuralist and two-gap traditions emphasize
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the lack of substitution possibilities both among factors
of production and between domestic and imported goods. They
assume that domestic and imported inputs are perfect
complements in production and have to be used in fixed
proportions. Imports are viewed as non-competitive. The
development process is a succession of structural dis-
equilibria reflected in domestic bottlenecks arising from
the limited ability of developing countries to substitute
domestic for imported inputs. An essential feature ot
industrialization involves the substitution of domestically
produced goods for foreign produced ones. Note that the
accommodates
specification of imperfect substitution in use/the two
extremes of standard trade theory and the popular two-gap
aﬁproach_in the development literature. In that approach
it is often maintained thét no amount of relative price
adjustment can alleviate the foreign exchange gap.gi/
The specification of imperfect substitution will point to
some of the conclusions in that approach regarding the
effect of increased domestic savings on growth.

A formulation that allows one to keep aggregative
commodity categories across countries but introduces product
differentiation by country of origin into the structure of
demand for commodities in any given couﬁtry was first
proposed and implemented by Armington (1969) in a partial
equilibrium- framework. Within the framework of a single

country model, one defines for each tradable Commddity‘
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category an '"aggregate' or "composite'" commodity which
is a CES functionlof commodities produced abroad; that
is, imports, Mi, and commodities produced domestically,

Di' The aggregatién is given by:

_ ‘ -1
- P . “e:1 B
= 1 - 1 p'
(5.6.1) Qi Yi{GiMi + {1 Gi) Di J i
| wherey  , 61 and p. are parameters and M, and D_ are like
i i i i

inputs “producing” the aggregate output.gé/The ratio 1in
which these "inputs'" are combined is determined by their
relative prices alone, and the sensitivity of their ratio
to variations in relative prices varies directly with the
elasticity of substitution 9 = 1/(1 + pi)}.

Consumer, intermediate and investment demands are
assumed to relate directly to the aggregate commodity Qi'
The demands for imports and domestically produced commodities
thus become derived demands, in just the same way as the
demand for factor inputs is a derived demand in a traditional
production model. Given specified prices for the imported
and domestic goods, the problem facing the user or buyer
is mathematically equivalent to that facing the firm that
wants to produce a specified level of output at minimum
cost. The solution is to find a ratio of ”inputé”:(Mi to Di)
so that the marginal rate of substitution (the slope of the
iso-output curve for the composite good) equals the ratio of

the price of the domestically produced commodity to the
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. . . . d
price of the imported commodity. Letting Pi denote the
former domestic good price and P? the domestic price of
imports, the familiar first order conditions for a minimum

lead as to:

(5.6 Ml Pf
. 6.2) S S B 1
Di PT

=

Pm 5 ag. Pd U._l
(5.6.3) i_1=(_i_) Hoi) ot
pd Dy 1-¢85 P?

In this form it is clear that value shares are independent

=

of the price ratio if and only if the elasticity of sub-
stitution,o;,is equal to unity.
Since the aggregation function is linearly homo-

genous 1in Mi and Di it can be rewritten as:

(5.6.4) Q. = f. (m,, 1) D,

Where fi constitutes the right-hand side of (5.6.1}.
If Si denotes the ratio of the domestic good to the aggregate
good in each sector, we may write:

D.

(5.6.5) sf = 6% = 1/f3(my, 1)
1

Given the prices of imported and domestic goods,
there is a corresponding price or "cost" of the aggregate
good. Since total expenditure on the aggregate good must

equal expenditure on its imported and domestic components,
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5.6.6 p o ="M +p°
(5.6.6) i = My o PDy

when Pi stands for the composite commodity price. Dividing

through by Qi and substituting from (5) ~ above yields:
5.6.79 b, o= st @d . "
(5.6.7) g =5 By i M)

Note that (7) defines the price of the composite commodity
for any arbitrary ratio, m. . It does not, in particular,
depend on my having been determined optimally. In trade
regimes where quantitative restrictions and rationing play
an important role, mj cannot always be expected to reflect
desired cost minimizing proportions. However, equation (7)
still defines the appropriate composite-good price.

If quantity restrictions are not binding and m; can
be taken to reflect desired proportions, one can obtain Pi
as determined by the cost function derived from the CES

aggregation function. We will have:
1

1 g: m 1l-ag; G- d 1-0. TI-

(5.6.8) P o=y {s.tp, Y+ (1 -5) top, 137 7
i i i i i
But while (7) above always holds for any import

regime, (8) will only hold in the absence of quantitative
restrictions that prevent the achievement of desired

proportions hetween imported and domestically produced commedities.

When using a model embodying product differentiation,
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it is important to remember that the elasticities of
substitution specified in the aggregation function refer
to substitutability in use and do not, by themselves,
determine the sensitivity éf the economy to changes in
foreign prices and/or the exchange rate. As in the dis-
cussion surrounding the difference between the rate of
protection and the protective effect,a crucial role is
played by supply elasticities. The supply functions for

domestically produced goods, Xi , are now given by:

(5.6.9) X; = g; (P§, -o-s F

i’ m)

Although the elasticity in use embodied.in the aggregation
function (1) may be high, as for instance in the case of

0il, what will determine the supply response to a change

in trade policy is, as in the discussion on protection and
resource allocation, the domestic supply elasticity. One

can easily imagine a case where M; and D. are perfect sub-
stitutes in use (i.e., Pg = P?) and yet the supply response
to a change in trade policy given by an expression similarly
to equation (3.8) would be zero due to factor immobility

in and out of the sector producing that commodity. Therefore
the sensitivity of economic structure to trade policy variables

depends as much on supply conditions as on the elasticities

of substitution in the aggregation functions.

Note that in this analysis, the small country assumption is
retained in the sense that the world price of imports remains
strictly fixed. 1t is abandoned only in the sense that domestic
prices are no longer fixed by world prices. The introduction of
product differentiation should not
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be expected to alter the qualitative behavior of the
model; the theorems of trade theory will continue to hold.
But, as noted earlier, thellink leading from changes in
the prices of importables to domestic variables will be
weakened. To take an example, the Stolper-Samuelson
theorem will continue to hold, but the quantitative importance
of the effects of tariffs on income distribution will be
less than in a model that assumes perfect substitutability.
To put it somewhat differently, the magnitude of thé
tariff needed to raise the price of a domestic import-
competing commodity by a given percentage will clearly be
much greater if there is product differentiation. As the
elasticity of substitution increases, the model will start
behaving like the pure models of trade theory.

We must now turn to a discussion of the treatment of
exports. Iﬁ expositions of the theory of international
trade exports and imports are freated symmetrically since
the home country usually faces fixed terms of trade on both
the export and the import side. Can this symmetry be carried
over to a model specification stressing imperfect sub-
stitutability of goods differentiated by country of origin?
Unfortunately, the treatment of exports cannot be exactly
symmetrical to the treatment of importslbecause we are not
building a multi-country trade model where the demand for

one country's exports appears as import demand in.another
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country.

The supply of domestically produced goods 1is
determined by (9) and the demand for imports by (2).
We now turn to an examination of the determinants of
exports.

Under the small country assumption, a country's
export prices,ﬂi,are fixed in the world market independently
of the quantities exported. With a constant exchange rate

e e d
and subsidies, we must have P;= Hi(l + t;) ER P,

i-
e d
If Pi > Pi’ no domestic sales would take place and what-

H A

ever is produced domestically would be exported. This
would clearly exert upward pressure on the domestic price.

. : . e <
Since no domestic sales would take place until P; = P

30
the domestic price may be expected to rise until at least

the equality is satisfied and we would never observe a
situation in which P? > P?. It is, of course, conceivable
that the entire domestic production is exported while

domestic demands are being satisfied by imports. We would,

in principle, have Pi > P? and Di = 0 so that Pi has no more
function in the model. In fact, given the CES aggregation
function that regulates the shére of domestically produced
output in total use of any commodity, D _ can mnever fall to
zero and we can therefore never have Pz > Pg. - The constraints

implied by the model on the export side can thus be summarized

as follows:



c
(5.6.10) . i
e

This treatment of exports remains faithful to the
small country assumption but, as noted above, 1s inconsistent
with the treatment of product differentiation applied to
imports. One cannot, strictly speaking, assume that a world
price exists for the exports originating from a single
individual country. Rather, analogously with the discussion
of the price of the composite good (see equation (6)),there
1s an aggregate world price W? determined by the total
expenditure from all countries on all commodities supplied
by all producing countries, j, of the commodities aggregated

under that category, i. The expression is given by

W ] €

w j
(5.6.11) 7 Q; = ? E; Ty

e.
W .
where Qi is an aggregate index and wiJ

is the world price
for exports of commodity i from country j which is determined
by the familiar trading price relationships described in
equation (5.3.1). Dropping superscripts denoting the country

of origin, the world price for exports from the domestic

country is given by:

e e d
(5.6.12) T Pi/ER (1 + ti) = Pi/ER (1 + ti)
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Tt is to be expected that if a change in domestic policy

brings about a fall in ﬂ? relative to w? the demand, Eg,

for domestic exports by foreign users will rise. Assuming

foreign incomes given, the foreign demand functions for

the home country exports are given by

5.6.13) ES =g aS,m
( . . i i ( i’ i)

Just as the world prices of commodities imported are
exogenously determined, so are the fixed average world
prices for commodities exported. By themselves, these
demand functions are insufficient to determine exports.
If we continue to abide by the rule that:

. B . e d
with Ei = 0 if Pi < Pi

(5.6.14) P

we will be able to determine exports, having added the
supply determining mechanism to the demand side. The
supply of exports is equal to total domestic production
minus domestic use and will therefore normally rise with
increases in the domestic price Pg which causes total
supply to expaﬁd but domestic demand (as well as foreign
demand) to comitract.

Once the small country assumption is abandoned on
the export side, the form of the export demand functions (13)
becomes very important. The price elasticity of world

demand for a particular product should be expected to be
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greater the more homogeneous the product category comn-
sidered and the smaller the market share of our country.
It is important to note in this context that in a world
of differentiated products, the degree of product homo-
geneity has a more direct effect on price elasticity than
the size of the market share.

In empirical applications, further complications

are likely to arise. In reality, export prices, pS, and

ia

domestic prices, Pd may differ due to product differentiation,

i’
(this time between export products and other products within
a single domestic sector) as well as to variations in risk,
information and other factors. Adopting a less purist

but perhaps more realistic approach, empirically one might

specify export supply functions of the form:

S e d

(5.6.15) Ei = Ei (Pi, Pi)

Having specified the form of the export supply functions
entering the commodity balance equations, one could drop

the requirements that P% = Pg

whenever E; > O.

One can note a further complication relating to
the lags and delays that are likely to be much more important
on the export side then on the import side. While the
domestic user can be assumed to adjust répidly to any
relative price change caused by national policy, the foreign

buyer of L.D.C. products may respond only after considerable

delays, particularly if the country in question is'attempting
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to enter new markets and establish credibility for the
quality of its products and the reliability of supply.
These factors might be introduced into a trade-focused
model by building the propér lag structure into the export
demand functions. However, given both the difficulty of
econometrically estimating these lag structures and the
CGE emphasis on medium to long-term descriptions of the
economy, it may be preferable mot to include these

considerations in the analysis.



5.7 Summary

It is clear that the development of empirically
realistic models leads us far away from the simple models
of trade theory. Nevertheless, product differentiation on
both the import and export side, imperfect adjustment and
lags should not be expected to alter the gqualitative
nature of the various causal mechanisms that are highlighted
by trade theory. One can still talk about the static
consumption and production costs of protection. Tariffs
on relatively capital-intensive import-substituting
industries will still lower total employﬁent in a fixed-wage
setting and will also alter income distribution. However,
dynamic allocation and learning effects may generate benefits
that have to be set against the static allocation costs of an
interventionist trade policy. In general, these mechanisms,
while still operating, will be somewhat harder to trace
and quantitatively weaker than in the purer models of trade
theory.

The small country assumption, while realistic for
imports, is unlikely to describe adequately the determination
of export prices. Even small countries face downward sloping
demand curves for most of their export products, particulafly
manufactures. The exact form of these curves is very hard

_98_
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to estimate and involves dynamic adjustment parameters
that may generate delayedrresponse to exchange rate and
price adjustments. The analysis of trade policy 1is
significantly affected by such weakening of the small
country assumption since the terms—of-trade a country
faces may now chaﬁge through changes in export prices.
This implies that there exists a first-best argument for
export taxes although as long as we retain the small
country assumption on the import side, tariffs will never,
strictly speaking, constitute first-best policy tools.

The terms-of-trade issue, so crucial in the long
debate on trade and development, cannot however be
Iproperly analyzed with single country models. It is for
this reason that little space has been devoted to the
optimum tariff argument which is best examined in a multi-
country setting where the impact of multilateral trade
negotiations and tariff wars can be analyzed. While one
country's big export push may lead to only a very moderate
decline in the terms-of-trade, the same strategy centered
on the same kind of products adopted by a large number of
countries may lead to a collapse in their terms of trade
and a reduction in their welfare. Single country models
thus are not the proper framework to discuss world-wide
trade and development strategies. The best we can hope to

achieve with the kind of single country models discussed
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in this book 1is to specify trade and particularly the
determination of exports in a way that is consistent with
expected overall trends in the world econbmy. To do more,
in a formal way, would impiy an attempt at modelling the

world economy as a whole.



Footmotes

1/

=~ 1f licences are interchangeable among producers
or traders, it is less likely that a monopoly will be
created--for further discussion see Corden (1971},
Chapter 9, 10. | |

2/ See Adelman?ﬁgbinson (1978) where such a
specification is appropriate for Korea.

‘ é/‘See Corden (1971) Gruebel and Johnson (1971)

and JIE symposium (1973) for an elaboration of these
arguments.

4/ H. Johnson, Aspect of the Theory of Tariffs

(1971), p. 369.

5/ The alternative ways of treating non-traded goods
are discussed in Schweinberger (1976). Comparisons of
partial and general equilibrium estimates are to be found in
Taylor and Black (1974) and de Melo (1978).

6/ The word potential is used to recall that unless
an optimum income distribution policy is maintained
throughout, free trade will only be welfare increasing in
the Paretian sense if it is accompanied by a suitable system
of lump-sum transfers.

7/ 1f the elasticity of factor substitution is
constant and different for the two industries, then a factor
intensity reversal can occur but only once. Diagfams 4.1
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and 4;2 are used in Caves and Jones (1974).

8/ In a model with one tradable and one home good,
factor accumulation would lead to a change in the relative
price rtatio between the tradable and the home good so that
the factor price ratios would change leading to a shift (in

the same direction) of both factor intemnsity ratios Oy,

and Oky- However the results would essentially remain
unaltered. |
9/ See Mussa (1974) for a formal analysis.

10/ This should be intuitively obvious‘from the
discussion of the Stolper-Samuelson theorem and from
Figure 4.2,

11/ See Breecher (1974) for a detailed analysis and
graphical répresentation.

12/ See Magee's survey {(1973) for a complete discussion
of factor market distortions in international trade. Note
that the gaps between the rays in Figures (4.1) and (4.2)
indicate respectively the difference in physical factor
intensities and value factor intensities between the two
sectors. With factor market distortions the rankings of
sectors in terms of physical and vaiue factor intensities may
differ so that a rise in the price of X may lead to a deciine

in the output of X. Also the transformation curve may change

curvature although Johnson (1966) has shown that it is unlikely

to happen in practice. De Melo (1977b) provides CGE-based
estimates of factor market distortions and a review of some
empirical evidence.
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13/ De Melo (1977a) surveys the different stages in
the estimation)of the welfare effects of trade distortions
and presents some CGEfbaéed'egtimates.

14/ See Johnson (1965) for a two-commodity model using
a social utility function. For multi-sector examples, see
Evans (1971) and de Melo (1978). De Melo discusses partial
equilibrium estimates and contrasts then with those‘derived
from a Stone-Geary utility function specified in a CGE model.

15/ This presentation comes from Caves and Jones (1974),
Chapter 12 Appendix. |

16/ See Pearce (1970) Chapters 13 and 14 for a detailed
discussion of the use of this criterion when the economy consists
of several different consumers.

17/ The following discussion is based on de Melo and
Dervis (1977). Corden (1974), Chapter 10 and Findlay (1973},
Chapter 8 also discuss the interaction between protection and
growth.

18/ See Pattanaik (1974). He provides necessary and
sufficient conditions for the opening of a country to trade
to lower savings.

19/ Corden (1971) calls this relation the factor-weight

effect. |

20/ See for instance Malinvaud (1972) Chapter 10..

21/ It is interesting to Tecall the fears of specialization

voiced during the negotiations for the establishment of the EEC.
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Tt turned out that countries do not specialize as readily as
one would predict on the basis of standard international trade
theory.

22/ Two commodities bearing the same price are homecgeneocus
(perfect substitutes) if when placed on a same shelf the bﬁyef
(consumer or producer) is indifferent between them.

23/ Gruebel and Lloyd (1975) found significant two-way
trade even at a seven digit SITC classification level. Note;
however, that two-way trade can occur even for perfectly
homogeneous commodities due to transport or storage costs.

{(e.g. gravel or electricity). |

24/ A gap can only exist if a market 1s not allowed to
cleaf (e.g. a fixed exchange rate} or if, as in the two-gap
literature, growth rates are exogenously given from outside the
model.

25/ Taylor (1973} and Michalopoules (1975) have used the
same specification.in twc-gap specifications. General equilibrium
applications include Ali (1976), Robinson and de Melo (1976),

and Dervis (1977).

26/ For a multi-country model where imports and exports
are treated fully symetrically, see De Melo, Dervis, Robinson

(1977).
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